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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio público en unos paises y, sin embargo, no lo sea en otros. Los libros de dominio público son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta dificil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la paginajhttp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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ONE-HUNDRED-AND-FIFTY-NINTH SESSION, 1912-1913. 


PATRON—HIS MAJESTY THE KING. 


COUNCIL. 


H.R.H. THE DUKE OF CONNAUGHT AND STRATHEARN, K.G., President of the Society. 


LORD SANDERSON, G.C.B., K.C.M.G., Vice-President and Chairman of the Council. 


DUKE OF ABEROORN, K.G., C.B., Vice-Pres. 

SIR WILLIAM ABNEY, K.C.B, D.C.L., D.Sc., F.R.S., Vice- 
Pres. 

THE LORD CHIEF JUSTICE OF ENGLAND, G.C.M.G., F.R.S., 
Vice-Pres. 

SIR STEUART COLVIN BAYLEY, G.C.S.I., C.I.E., Vice-Pres. 

SIR GEORGE BIRDWOOD, K.C.1.E., 0.8.1, M.D., LL.D., Vice- 
Pres. 

LORD BLYTH, Vice-Pres. 

DUGALD CLERK, D.Sc., F.R.S. 

ALAN SUMMERLY COLE, C.B. 

LORD COWDRAY, Vice-Pres. 

SIR HENRY HARDINGE CUNYNGHAME, K.C.B., Vice-Pres. 

EARL CURZON OF KEDLESTON, G.C.S.I., G.C.I.E., Vice-Pres, 

WILLIAM HENRY DAVISON, M.A. 

RIGHT HON. SIR HENRY MORTIMER DURAND, G.C.M.G., 
K.C.8.1., K.C.I.E., Vice-Pres. 

HON. SIR CHARLES W. FREMANTLE, K.C.B., Vice-Pres. 

ROBERT KAYE GRAY. 

COLONEL H. C. L. HOLDEN, R.A., C.B., F.R.S. 

COLONEL SIR THOMAS H. HOLDICH, R.E., K.C.M.G., K.C.LE., 
C.B., D.Sc., Vice-Pres. 


SIR JOHN CAMERON LAMB, C.B., C.M.G., Vice-Pres. 

SIR WILLIAM LEE-WARNER, G.C.S.I., LL.D., Vice-Pres. 

MAJOR PERCY A. MACMAHON, R.A., Sc.D., LL.D., F.R.S, 

SIR PHILIP MAGNUS, M.P. 

WILLIAM HENRY Mav, LL.D. 

SIR HENRY A. MIERS, D.Sc., F.R.S. 

HON. RICHARD CLERE PARSONS, M.A., Vice-Pres, 

SIR WESTBY B. PERCEVAL, K.C.M.G., Vice-Pres. 

SIR OWEN ROBERTS, M.A., D.C. L., LL.D., Vice-Pres. 

THE EARL OF ROSEBERY, K.G., K.T., D.C.L., F.R.S., Vice- 
Pres. 

ALEXANDER SIEMENS, Vice-Pres. 

HoN. SIR RICHARD SOLOMON, K.C.B., K.C.M.G., K.C. V.O., 
K.C., Vice-Pres. 

ALAN A. CAMPBELL SWINTON. 

CARMICHAEL TAOMAS, Treasurer, 

SIR WILLIAM HOOD TREACHER, K.C.M.G., Vice-Pres. 

PROFESSOR WILLIAM CAWTHORNE UNWIN, LL.D., F.R.S. 

SIR WILLIAM H. WHITE, K.C.B., LL.D., Sc.D., F.R.S., 
Treasurer. : 

SIR JOHN WOLFE-BARRY, K.C.B., LL.D., F.R.S., Vice-Pres. 

COLONEL SIR JOHN SMITH Young, C.V.O. 


SECRETARY. 
SIR HENRY TRUEMAN WooD, M.A. 


Assistant Secretary—G. K. MENZIES, M.A. 
Chief Clerk—GHORGE DAVENPORT. 


Accountant—J. H. BUCHANAN. 


Assistant Secretary for the Indian and Colonial 
Sections—SAMUEL DIGBY, C.I.E. 
Auditors—MESSRS. KNOX, CROPPER & Co. 


SESSIONAL ARRANGEMENTS. 


The Opening Meeting of the One Hundred and Fifty-Ninth Session was held on Wednesday 
evening, November 20th, when an address was delivered by Lorp SANDERSON, G.C.B., K.C.M.G., 


Vice-Presidentland Chairman of the Council. 


(See pp. 6-19, below.) 


PAPERS TO BE READ BEFORE CHRISTMAS. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock:— 


November 27.—Haronp Cox, “ Political Economy as a Code of Life’ SIR GEORGE RANKEN ASKWITH, 


K.C.B., K.C., will preside. 


DECEMBER 4.—A. ZIMMERMANN, “The Manufacture of Sugar from Wood, and its Economic 


Importance.” 


y 
Ai 


THomas Tyrer, F.1.C., F.C.S., will preside. 


262165 
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; 
DECEMBER 11.—DR. F. MoLLwWo PERKIN, “Natural and Synthetic Rubber.” Rospert KAYE Gray, 
; M.I.E.E., will preside. \ 


as 18.—JosEPH PENNELL, “The Pictorial Possibilities of Work.” (Illustrated by a collection 
of etchings, prints, drawings, and paintings from the time of Rembrandt to the 
present, including a series of lithographs of the Panama Canal made by the author.) 


COLONIAL SECTION. 
Tuesday afternoon, at 4.80 o’clock :— 


November 26.—W. H. Warren, LL.D., M.Inst.C.H., M.Am.Soc.C.E., Dean of Faculty of Science and 
Challis Professor of Engineering, University of Sydney, “The Hardwood Timbers 
of New South Wales.” THe Riaut Hon. SIR Georgem Hovustoun REID, G.C.M.G., 
D.C.L., K.C., High Commissioner for Australia, will preside. 


INDIAN SECTION. 
‘Thursday afternoon, at 4.80 o’clock :— 


DECEMBER 12.—S1r BRADFORD Lesire, K.C.I.E., “ Delhi, The Metropolis of India.” 


PAPERS TO BE READ AFTER CHRISTMAS. 


LEON GASTER, “The Economic and Hygienic Value of Good Illumination.” 

F. G. Oainviz, C.B., LL.D., “The New Science Museum.” 

Mrs. Cooxson, ‘‘ The Imitative Jewellery of the 18th Century.” 

Ernest E. JESSEL, ‘The Cambodian Sculptures of Ankhor-Thom.”’ 

ERNEST MARRIAGE, “ The Adulteration of Jam.” 

C. L. MacCarruy, ‘‘ Steel Pipes versus Cast-Iron Pipes for the Conveyance of Gas, Water and Air.” 
WatrTerR C. Hancocg, B.A., ‘The Physical Properties of Clay.” 
ANEURIN WILLIAMS, ‘‘ Co-partnership.” 

JAMES BucKLAND, “‘ Ostrich Farming as a British Industry.” 

E. Russet Burpon, M.A., “The Development of Research Work in Forest Products.” 

James Oantiiz, M.A., M.B., F.R.C.S., D.P.H., “ Chinese Medicine.” 

EDMUND STREET and LIONEL Jackson, ‘“ Advertising.” 

H. V. LANCHESTER, F.R.I.B.A., “The Architectural Treatment of Shops.” 

G. F. Krearnae, C.LE., I.C.S., “ Agricultural Progress in Western India.” 

Srp WIicLiam LEE-WARNER, G.C.S.I., M.A., LL.D., “ Kathiawar.” 

Sır Joun Benton, K.C.LE., “ Irrigation in India,” 

J. Forrest Brunton, ‘“‘ The City of Karachi.” 

C. E. W. Buan, M.A., B.C.L., “The Colonial Wool Industry.” 

Miss Exua C. Syxus, “Openings for Educated Women in Canada.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
January 16, February 13, March 6, April 17, May 29. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
January 28, February 25, April 29. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
CHARLES R. DARLING, A.R.C.S8c.1., F.I.C., «‘ Methods of Economising Heat.” Three Lectures, 


LECTURE I.—DECEMBER 2.—Sources of heat—Utilisation of solar heat and tidal energy—Fuels, solid, liquid and gaseous 
—Economic combustion of fuels in furnaces—Mechanical stokers—Smoke-abatement appliances, CO, recorders—Combustion 
of gases in porous diaphragm—Bonecourt boiler—Utilisation of waste heat—Regenerators—Economisers—Rotary cement ' 


kiln. 
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LECTURE IIT.—DECEMBER 9.—Disposal of heat in various types of engine—Avoidable and unavoidable losses— Super 
heating of steam—Utilisation of heat in exhaust—Feed-water heaters—Large-scale schemes for geheration and distribution— 
Escape of heat from hot surfaces—Heat-insulating materials—Methods of lagging steam-pipes, boilers, and furnaces—Low- 
temperature insulation—The Dewar vacuum vessel. 


LECTURE III.—DECEMBER 16.—Domestic heating—Comparison of cost of heating rooms by coal, gas, and electricity— 
Other advantages of each method—Coal fires and ranges—Anthracite stoves—Hot-water and hot-air radiators—Domestic 
hot-water supply—Gas-heating appliances—The Méker burner—Electric radiators and ovens—Oil-stoves—Recent improve- 
ments in appliances for domestic heating. 

PROFESSOR VIVIAN B. Lewes, “ Liquid Fuel.” Three Lectures. 


January 20, 27, February 3. 


Cyrit Davenport, V.D., F.S.A., ‘‘ The Art of Miniature Painting.” Three Lectures. 
February 10, 17, 24. 


Francis WILLIAM GoopEeNnouGs, “ Coal Gas as a Fuel for Domestic Purposes.” Two Lectures. 
March 3, 10. 


PROFESSOR JOSEPH ERNEST PETAVEL, M.Sc., F.R.S., “© Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip Sommervitte, B.A., M.D., M.R.C.P., D.P.H., “© Antiseptics and Disinfectants.” Three 
Lectures. 
April 21, 28, May 5. 
JUVENILE LECTURES. 
Wednesday evenings, January 1 and 8, 1913, at 5 o'clock :— 
CHERRY Kearton, “ Natural History.” Illustrated by the Cinematograph. 


CONVERSAZIONE. 


The Conversazione of the Society will be held about the middle of June, 1918. Each 
member is entitled to a card for himself, and one for a lady. 


PROCEEDINGS OF THE SOCIETY. { 


Tue Society was founded in 1754, and incorporated by Royal Charter in 1847, for “The 
Encouragement of the Arts, Manufactures, and Commerce of the Country, by bestowing rewards 
for such productions, inventions, or improvements as tend to the employment of the poor, to the 
increase of trade, and to the riches and honour of the kingdom : and for meritorious works in the 
various departments of the Fine Arts; for Discoveries, Inventions, and Improvements in Agri- 
culture, Chemistry, Mechanics, Manufactures, and other useful Arts; for the application of such 
natural and artificial products, whether of Home, Colonial, or Foreign growth and manufacture, 
as may appear likely to afford fresh objects of industry, and to increase the trade of the realm 
by extending the sphere of British commerce; and generally to assist in the advancement, 
development, and practical application of every department of science in connection with the 
Arts, Manufactures, and Commerce of this country.” In 1908 the Society was granted the 
privilege of adding “ Royal ” to its title. 


t 


THE SESSION commences in November and ends in June. 


Orpinary Mererrtines.—Meetings are held every Wednesday evening during the Session, at 
which papers on subjects relating to inventions, improvements, discoveries, and other matters 
connected with the Arts, Manufactures, and Commerce of the country are read and discussed. 


INDIAN Suction.—This Section was established in 1869, for the discussion of subjects 
connected with our Indian Empire. Six or more Meetings are held during the Session. 
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COLONIAL Section.—This Section was formed in 1874 under the title of the African Section, 
for the discussion of subjects connected with the Continent of Africa. -It was enlarged in 1879, so 
as to include the consideration of subjects connected with our Colonies and Dependencies. Four 
or more Meetings are held during the Session. 


Cantor Lrecrurses.—These Lectures originated in 1863, with a bequest by the late Dr. Cantor. 
Several Courses are given during the Session, each Course consisting of two or more Lectures. 
The Lectures deal with the latest applications of Science and Art to practical purposes, and are, as 
far as possible, experimentally illustrated. 


Howard Lecrures.—The bequest of Mr. Thomas Howard (1872) is now devoted to occasional 
courses of Lectures on motive power and its applications. 


SHAW Lecrures.—Under the Shaw bequest Lectures on Industrial Hygiene are given from 
time to time. 


ALDRED LECTURE.—The bequest of the late Dr. Aldred has been devoted to the establishment 
of an Annual Lecture. 


Coss Lecture.—Funds have been provided for an occasional Lecture in memory of the late 
Mr. Francis Cobb. 


JUVENILE LEcTURES.—A Short Course of Lectures, suited for a Juvenile audience, is delivered 
to the children of Members during the Christmas holidays. 


ADMISSION TO MzxEtiInas.—Members have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted by signing their names. Every Member can 
admit two friends to the Ordinary and Sectional Meetings, and to the Cantor and other Lectures. 
(The rule under which Members were only entitled to admit one friend to the Cantor Lectures has 
recently been modified by the Council.) Books of tickets for the purpose aresupplied to the Members, 
but admission can be obtained on the personal introduction of a Member. For the Juvenile 
Lectures special tickets are issued. 


JOURNAL OF THE ROYAL Society or Arts.—The Journal, which is sent free to Members, is 
published weekly, and contains full Reports of all the Society’s Proceedings, as well as a-variety of 
information connected with Arts, Manufactures and Commerce. 


EXAMINATIONS.—Hixaminations, founded in 1858, are held annually by the Society, through 
the agency of Local Committees, at various centres in the country. They are open to any person. 
The subjects include the principal elements of Commercial Education and Music. At the 1912 
Examinations 29,081 Candidates were examined, at 448 centres, not including those under the 
London County Council. Full particulars of the Examinations can be had on application to the 
Secretary. 


-LIBRARY anD Reapine-room.—The Library and Reading-room are open to Members, who are 
also entitled to borrow books. 


CONVERSAZIONI are held, to which Members are invited, each Member receiving a card for 
himself and a lady. 


MermpBersuir.—Candidates for Membership are proposed by Three Members, one of whom,,. at 
least, must sign on personal knowledge; or are nominated by the Council. 

The Annual Subscription is Two Guineas, payable in advance, and dates from the quarter-day 
preceding election ; or a Life Subscription of Twenty Guineas may be paid. There is no Entrance 
Fee. < s 
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CALENDAR FOR THE SESSION. 


The following is the Calendar for the Session 1912-1913. It is issued subject to any 


necessary alterations :— 


NOVEMBER, 1912 DECEMBER, 1912 JANUARY, 1913 FEBRUARY, 1913 
1| F 1|S 1| W |Juvenile Lecture 1 1/8 

2/58 2| M {Cantor Lecture I. 1 2| TH 21S 

31S 3| Tu 3| F 3| M |Cantor Lecture II. 3 
4; M 4) W | Ordinary Meeting 4/8 4| TU 

5) Tu 5| TH 5) S 5} W | Ordinary Meeting 
6| W 6; F 6) M 6| TH 

7| TH 718 7| Tu 7| F 

8| F 8i sS 8| W | Juvenile Lecture 2 8| S 

91S | 9! M |Cantor Lecture I. 2 || 9|.TH 9|§S 
10! S 10) Tu 0| F 10; M | Cantor Lecture III. 1 
1| M 11| W | Ordinary Meeting 11| 5 11; TU 
12| TU 12| Ta | Indian Section 12| S 12; W | Ordinary Meeting 
13) W 13| F 13| M 13| TH | Indian Section 
14| TH 14i S 14| Tu 14 
15) F 15) S 15) W | Ordinary Meeting 15) 8 
16/58 16| M |Cantor Lecture I. 3 ||16| TH | Indian Section 16| S 
17| S 17| Tu 17| F 17| M | Cantor Lecture III. 2 
18; M 18! W | Ordinary Meeting 18/8 18) TU 
19| Tu 19| TH 19| S 19) W | Ordinary Meeting 
290) W Opening Meeting of || 20| F 20| M |Cantor Lecture II. 1/|20| TH 

the Session 21/8 21| TU 1| F 
21) TH 22| S 22| W | Ordinary Meeting 22| S 
22| F X 23| M 23| TH 23| S 
23/8 24| TU 24| F 24| M |Cantor Lecture III. 8 
24] S 25| W | CHRISTMAS DAY 25| S 25| TU | Colonial Section 
25| M 26| TH | Bank Holiday 26| S 26| W | Ordinary Meeting 
26; Tu | Colonial Section 27| F 27| M |Cantor Lecture II. 2 || 27| TH 
27| W |Ordinary Meeting 28) S 28| Tu | Colonial Section 28| F 
28| TH 29| S 29| W | Ordinary Meeting 
29| F 30| M 30) TH 
30; 8 | 31| Tu 31| F 
{ 
MARCH, 19138 APRIL, 1918 MAY, 19138 JUNE, 19138 

1/8 | 1; Tu 1} TH 1; S 

2I 5S 2| W | Ordinary Meeting 2| F 2| M 

3; M |Cantor Lecture IV. 1) 3) TH 3/8 3| Tu 

4| TU 4| F 4i 5S 4 W 

5| W | Ordinary Meeting 5i S 5| M |Cantor Lecture VI. 3 || 5| TH 

6| TH | Indian Section 6; S 6| TU 6| F 

7| E 7| M |Cantor Lecture V. 2 || 7| W | Ordinary Meeting 718 

8/5 8| Tu 8| TH 8] sS 

9i S 9| W | Ordinary Meeting 9| F 9| M 
10| M | Cantor Lecture IV. 2 || 10| TH 10i S 10| Tu 
11| Tu 11| F 11| S | WHIT SUNDAY 11| W 
12; W Ordinary Meeting 12| S 12| M | Bank Holiday 12| TH 
13| TH 13i S 13| Tu 13| F 
14; F 14| M | Cantor Lecture V. 3 || 14] W 14/8 
15| 8 2 15| Tu 15| TH 15 
16| S 16| W | Ordinary Meeting 16| F / 16; M 
17| M 17| Ta | Indian Section 17/8 17| Tu 
18| TU 18| F 18| S 18; W 
19) W 19; S 19| M 19| TH 
20| TH 20; S 20| Tu 20| F 
21| F |Goop FRIDAY 21| M |CantorLecture VI. 1 |21| W | Ordinary Meeting ||21| $ 
22| S 22| TU 22| TH ę 22| S 
23| S | EASTER SUNDAY 23| W | Ordinary Meeting 23| F 23| M 
24| M | Bank Holiday 24| TH 24/8 24| TU 
25| TU 25| F 25! S 25| W Annual General 
26; W 26| S 26| M Meeting 
27| TH 271 S 27| Tu 26| TH 
28) F 28! M |Cantor Lecture VI. 2128| W | Ordinary Meeting 27| F 
29; S 29) Tu | Colonial Section 29| TH | Indian Section 28/ S 
30| S 30| W | Ordinary Meeting || 30) F 29) S 


81| M |Cantor Lecture V. 1 1/8 30) M 


The Cantor Lectures will commence at Hight o’clock. 

The Ordinary Meetings will commence at Hight o’clock. 

The Meetings of the Indian Section and the Colonial Section will commence at Half-past 
Four o’clock. f 

The Annual General Meeting will be held at Four o’clock. 


The Juvenile Lectures will be given at Five o’clock. 


NOTICES. 


PRESENTATION OF THE SOCIETY’S 
ALBERT MEDAL TO LORD 
STRATHCONA. 

On Friday afternoon, the 14th inst., at the 
Society’s House, Lord Sanderson, G.C.B., 
K.C.M.G., Chairman of the Council, on behalf 
of H.R.H. the Duke of Connaught, K.G., Presi- 
dent of the Society, presented the Society’s 
Albert Medal to Lord Strathcona, G.C.M.G., 
G.C.V.0., LL.D., D.O.L., F.R.S., “for his ser- 
vices in improving the railway communications, 
developing the resources, and promoting the 
commerce and industry of Canada and other 
parts of the British Empire.” In addition to 
the Chairman the following members of the 
Council were present :— 

Sir William Abney, K.C.B., D.C.L., D.Se., 
F.R.S., Vice-President; Sir Steuart Colvin 
Bayley, G.C.S.1., C.I.E., Vice-President; Sir 
George Birdwood, K.C.I.E., C.S.1.,M.D.,LL.D., 
Vice-President; Hon. Sir Charles W. Fremantle, 
K.C.B., Vice-President; Sir William Lee- 
Warner, G.C.S.I., LL.D., Vice-President; Major 
Percy A. MacMahon, R.A., Sc.D., LL.D., 
F.R.S.; Sir Henry A. Miers, D.Sc., F.R.S. ; Sir 
Westby B. Perceval, K.C.M.G., Vice-President; 
Alexander Siemens, Vice-President; Alan A. 
Campbell Swinton; Carmichael Thomas, 
Treasurer; Sir Wiliam H. White, K.C.B., 
LL.D., Sc.D., F.R.S., Treasurer; Colonel Sir 
John Smith Young, C.V.O.; with Sir Henry 
Trueman Wood, M.A., Secretary, and G. K. 
Menzies, M.A., Assistant-Secretary. 

In making the presentation, Lord Sanderson 
read the following message from the Duke of 
Connaught: ‘I will also ask you to give Lord 
Strathcona a personal message from me ex- 
pressing my great regret that my absence from 
England prevents me from having the great 
pleasure of personally presenting the Medal 
which has been awarded to him, and to assure 
him how pleased I was at being able to select 
him for this honour. In my present office of 
Governor-General of Canada I have had special 
opportunities of fully realising the great services 
he has rendered to the Dominion, and to the 
industrial and commercial progress of the 
British Empire. As an old friend of many 
years standing, I rejoiced that, as President 
of the Society of Arts, I had been able to add 
another mark of appreciation of his long and 
valuable career of usefulness.” 

Lord Strathcona having acknowledged the 
compliment, the meeting terminated. 
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COLONIAL SECTION COMMITTEE. 


A meeting of the Committee of the Colonial 
Section was held on Tuesday afternoon, the 
12th inst. Present :— 

Lord Blyth (Chairman of the Committee), Byron 
Brenan, C.M.G., Richard Ernest Brounger, Hon. 
Sir John A. Cockburn, K.0.M.G., Hon. Sir Charles 
W. Fremantle, K.C.B., Sir John Cameron Lamb, 
C.B., C.M.G., Major Sir Thomas Bilbe Robinson 
(Agent-General for Queensland), Alexander Siemens, 
with S. Digby, C.I.E. (Secretary of the Section). 


PROCEEDINGS OF THE SOCIETY. 


FIRST ORDINARY MEETING. 
Wednesday, November 20th, 1912; Lorp 
SANDERSON, G.C.B., K.C.M.G., Vice-President 

and Chairman of the Council, in the chair. 


The following candidates were proposed for 
election as members of the Society ‘— 


Akers, Alfred, F.S.S., 31, Walbrook, E.C., and 
Alvescot, Oxon. 

Anderson, William, J.P., Inistore, Helensburgh, 
Scotland. 

Batten, John Holgate, National Club, 1, Whitehall- 
gardens, S.W. 

Baxter, Frederic T., Kingsbury Lodge, Brougham- 
street, Aston Manor, Birmingham. 

Beavan, Frank Elliot, 2, Plasturton-gardens, Cardiff. 

Berrie, John A. A., A.R.C.A., 64, Brown’s Buildings, 
Exchange, Liverpool. 

Bushell, W. D., 17, St. George’s-road, Eccleston- 
square, S.W.. 

Butters, Professor Frederic King, 815, South 7th 
Street, Minneapolis, Minn., U.S.A. 

Cappon, Professor James, M.A., Queen’s University, 
Kingston, Ontario, Canada. 

Carnegie, Fleetwood Graham, The Transvaal 
Eucalyptus Oil Company, P.O. Box 703, Johan- 
nesburg, Transvaal, South Africa. 

Clarke, Joseph, Ocean Island, Central Pacific. 

Clouston, Sir Edward, Bart., 362, Peel-streot, 
Montreal, Canada. 

Dale, Hylton B., 46, Harcourt-terrace, Redcliffe- 
square, S.W. 

Daté, Moreshwar Jugunnath, Civil Engineer in 
Charge, Tata Hydro Works, Bhore Ghats, Cam- 
poli (G.LP. Railway), vid Bombay, India. 

Dennett, Richard Edward, c/o H. S. King & Co., 
9, Pall Mall, S.W. 

Denton, Sir George Chardin, K.C.M.G., Headington- 
hill, Oxford. 

Derriman, Walter Howley, B.Sc., A.LE.E., 37, 
Furnival-street, Holborn, E.C., and 4, Carey 
Mansions, Westminster, S.W. ' 

Dhody, .Mangal Sain, B.A., c/o The Punjab 
Banking Company, Lahore, India. 

Dinnick, Wilfrid Servington, Lawrence Park, 
Toronto, Canada. 
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Ebrahim, D. K. Syed (Sahib), Dubash Mahal, 
Natham, Abiramam, Ramanad District, South 
India. 

Edmundson, Robert Holt, 
Windermere. 

Elliott, Thomas, Lincoln House, Heckmondwike. 

Ellis, Herbert, 120, Regent-road, Leicester. 

Felton, Arthur Ernest, J.P., Clifton Station, West 
Falkland Islands. * 

Fleming, Howard, Suite 531, 253, Broadway, New 
York City, U.S.A. 

Foster, Basil Le Neve, M.A., Hallside, Knutsford, 
Cheshire. 

Gahagan, Roland Hayes, Messrs. George Gahagan 
Co., Byculla, Bombay, India. 

Garratt, Reginald Joseph, The Smartt Syndicate, 
Limited, Ongars River Dam, Britstown, Cape 
Colony, South Africa. 

Glyn, Maurice George Carr, J.P., 21, Bryanston- 
square, W., and Albury Hall, Much Hadham, 
Herts. 

Goddard, Morrill, New York Sunday American, 
2, Duane-street, New York City, U.S.A. 

Grant, Daniel, 29, Lilyville-road, Fulham, S.W. 

Green, Marcellus, Jackson, Mississippi, U.S.A. 

Griffith, Julius Henry, 300-302, Winch Building, 
Vancouver, British Columbia, Canada. 

Gutierrez, Ricardo José, Martinez F'.C.C.A., Argen- 
tine, South America. 

Halliley, Charles Frederick William, F.R.G.S., 
F.R.A.S., Junior Conservative Club, 43, Albe- 
marle-street, W., and Badulla, Ceylon. 

Hanning, William, M.I.Mech.E., 1, Rue Edouard 
Fournier, Passy, Paris, France. 

Hardy, William Beecham, Main-street, Lower 
Hutt, Wellington, New Zealand. 

Harling, William, Caixa Postal 4, Santos, Brazil, 
South America. 

Heron, Francis A., 16, Kenilworth-road, Ealing, 
W. 

Hollinshead, Percy Redfern, The Arts and Letters 

- Club, Old Court House, Court-lane, Toronto, 
Canada. 

Howarth, Alfred Montgomery, 7, Newman-street, 
Newtown, New South Wales, Australia. 

Hull, James Henry, M.I.Mech.H., A.M.I.E.E., 
Aruvankadu, Nilgiris, India. 


J.P., Bryerswood, 


Ingham, Edward Theodore, J.P., Blake Hall, Mir- . 


field S.O., Yorkshire, 

Inkson, Norman L., The Barsi Light Railway, 
Barsi-road, P.O. Kurduvadi, Deccan, India. 

Jellett, Edward Henry, J.P., 12 & 13, Henrietta- 
street, W.C. 

Kellar, James Dodds Ballantyne, 
Bungalow, Nassim-road, Singapore, 
Settlements. 

Kerrison, Lieut.-Colonel Edmund R. A., R.A., 
C.M.G., J.P., Burgh Hall, Aylsham, Norfolk, 

Khan, Professor Shujaat Ali, Patna College, 
Bankipur, Behar, India. 

Kyrke, Captain Henry Vernon Venables, War 
Office, Cairo, Egypt. 


Governr `t 
Stra 
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Latham, Morton, J.P., D.L., M.A., Mus.B. 
(Cantab), Hollow Dene, Frensham, Farnham, 
Surrey. 

Lawrence, 
Liverpool. 

Lim Seng Hooi, Beach-street, Penang, Straits 
Settlements. 

Macrorie, Basil Francis Newall, Nyounghla, Magwe 
District, Upper Burma. 

Manning, John Wilkinson Watts, Rosapenna, co. 
Donegal, Ireland. 

Martin, Thomas Mower, R.B.C., R.C.A., 
Cottingham-street, Toronto, Canada. 

Matzinger, George Andrew, 23, Edith-road, West 
Kensington, W. 

Maufe, Herbert Brantwood, P.O. Box 168, 
Bulawayo, Rhodesia, South Africa. 

Millett, Miss Lucy C. M., Abbotsford, Hampton 
Wick. 

Mitchell, John, jun., Richmond, Virginia, U.S.A. 

Mobsby, Henry William, Indooroopilly, Brisbane, 
Queensland, Australia. 

Nanami, Hyokichi, 83, Mikumicho, Hongoku, 
Tokio, Japan. 

Newsome, Major Thomas Henry, V.D., Longlands, 
Dewsbury. 

Noll, Rev. Arthur Howard, LL.D., the University 
of the South, Sewanee, Tennessee, U.S.A. 


Nordheimer, Mrs. Edith Boulton, Glenedyth, 
Toronto, Canada. 

Ogilvie, Francis Grant, C.B., LL.D., 15, Evelyn- 
gardens, S.W. 

Padshah, Syed Akbar, Cathedral, Madras, India. 

Partridge, William Ordway, M.A., 15, West 38th- 
street, New York City, U.S.A. 

Pein, Maung U., Subdivisional Officer, Pauk, 
Pakékku District, Burma. 

Petherick, James P., American Optical Company, 
39, Hatton-garden, E.C. 

Priddy, Samuel Ernest Cliftonson, Leopoldville, 
Congo Belge. 

Pugh, Sidney Walter, Adrian Court, Usk, Mon- 
mouthshire. 

Pullen, William Owen, Taltal, Chili, South America. 


Pyne, the Hon. R. A., Department of Education, 
Toronto, Canada. 

Radcliffe, Daniel, J.P., 4, Dock Chambers, Cardiff. 

Ransome, Percy, P.O. Box 671, Johannesburg, 
Transvaal, South Africa. 

Rappoport, Frederick Gerald, Apcheronskaia, near 
Maikop, Kuban Province, Russia. 

Rees, John, F.C.I.S., Snowdonia, 36, Miskin-street, 
Cardiff. 

Reynolds, William Henry, Standard Oil Company 
of New York, Tientsin, N. China. 

Robinson, William, 290, Garry-street, Winnipeg, 
Canada. i 

Shah, Sardar Bahadur Nizam, Zamindar of Kutru, 
Chattisgarh Division, Central Provinces, India. 

Strong, Carlton, Union Bank Building, 306, Fourth- 


avenue, corner of Wood-street, Pittsburg, Pa., 
U.S.A. 


Hubert, J.P., 36, Parkfield - road, 


225, 
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Summers, Thomas, D.Sc., M.Inst.C.E., c/o Messrs. 
H. S. King & Co., 9, Pall Mall, S.W. 

Umney, John Charles, F.C.8., 44-50, Southwark- 
street, S.E. 

Vick, Frank Howard, M.I.Mech.K., Agricultural 
Engineer, United Provinces, Cawnpore, India. 
Votteler, Alfred, Muscovy House, Trinity-square, 

H.C. 
Wilder, James Austin, Honolulu, Hawaiian Islands. 
Willcox, Francis Wallace, 77, Upper Thames- 
street, H.C. 
The CHAIRMAN delivered the following 


ADDRESS. 


I must begin by expressing my sense of the 
honour which the Council have done me in 
re-electing me as their Chairman for a second 
year. I shall endeavour, by constant attention 
to business, to merit this mark of their confi- 
dence. I am pleased to be able to report that 
the finances of the Society are, as they have 
long been, in a perfectly satisfactory condition 
—that is to say, we have a moderate balance 
on the right side of the account; but it has to 
be remembered that the Society’s sole financial 
resources are the subscriptions of members and 
the invested economies of prosperous years. 
We should, therefore, be glad of additions to 
the Society, and I would ask members, as I did 
last year, to bring friends as often as possible 
to our meetings, in order that they may realise 
how much they would gain by joining our ranks. 
We have, I think, a sufficiently attractive pro- 
gramme to offer them. 

I have to report that on Friday last I had 
the privilege of presenting to Lord Strathcona 
the Albert Medal of the Society, which, as 
you know, was awarded to him in June last, 
and of delivering to him a personal message 
from our President, H.R.H. the Duke of 
Connaught, of which you will find the text in 
the Journal.* It may interest you to know 
that the medals which will be distributed this 
evening are among the first that have been 
struck from the new die bearing the effigy of our 
present Sovereign and Patron, by Mr. Bertram 
Mackennal. That is, I think, all I have to say 
on current events, and it is now my duty to 
endeavour to offer you some interesting food 
for reflection. 

When I had the honour of addressing you at 
the opening of last Session, I took for my topic 
the development of international intercourse. 
The subject is a vast one, and I treated it, to use 
a colonial and parliamentary simile, rather in 
the fashion of a kangaroo, giving some instances 


* See page 6, 
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of international communications 6,000 years ago, 
leaping from classical times into the Middle Ages, 
and dwelling principally on the extraordinary 
progress which had been made within the limits 
of recent memory. Some of my friends were good 
enough to say that they would have been glad 
to hear the matter discussed at greater length, 
and you will, I hope, permit me to revert to it 
and to supplement my imperfect statement of 
facts by some reflections both on the causes and 
the effects of the changes that have taken place. 

First, as regards the causes. One of my col- 
leagues on the Council, as I left the room, 
remarked to me that he had hoped I would have 
said that the progress which I had described was 
due entirely to the engineers. I do not think it 
would be easy to exaggerate what we owe to the 
engineers in this respect. Our industrial and 
commercial progress as a nation during the last 
one hundred and fifty years, and, indeed, I might 
say the whole progress of civilisation during that 
period, is based mainly on applied science and 
machinery. It differs in that respect from the 
civilisation of Greece and Rome, which, even at 
its best, was necessarily based on slave labour— 
a fact which a good many people are inclined to 
neglect or ignore. Engineering is the profession 
whose business it is to apply science to practical 
objects and to improve machinery, and even 
those who are not professional engineers become 
amateur engineers when they devote themselves 
to these pursuits. But we must not altogether 
leave out of count the share which some other 
classes have had in the achievements of the 
human race. In the first place there can clearly 
be no communications with distant countries 
until we know of their existence. I should like, 
therefore, to put in a plea on behalf of Christopher 
Columbus, Vasco de Gama, and, not least, of 
Captain Cook. We owe the development of our 
knowledge of distant countries and civilisations 
partly to religious motives, which have induced 


- pilgrimages, missions, and crusades; partly to 


the lust of conquest, much more to commercial 
enterprise—but in no small degree to the thirst 
for increased knowledge, the spirit.of adventure, 
and the love of exploration. 

In the next place it must be admitted that 
what, for want of a better term, I will call 
scientific laws must be discovered before they 
can be applied to practical objects—and I do 
not think that the engineers could deny that iw 
this respect they owe much to the men of pure 
science. Look at the matter from the side of 
mathematics only. There was a time when I 
studied electricity with a good deal of pleasure, 
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but now I cannot open a treatise on the subject 


without coming upon an array of figures and ` 


letters enclosed in parentheses and preceded by 
symbols resembling exaggerated V’s and long 8’s 
which I know betoken complicated algebraic 
calculations, and what are technically known as 
differentials. 

I do not know that the argument can be better 
stated than in the words of the late Professor 
George FitzGerald, in an address which he 
delivered twelve years ago to the Dublin section 
of the Institution of Electrical Engineers :— 
“ Telegraphy,” he said, “ owes a great deal to 
Euclid and other pure geometers; to the Greek 
and Arabian mathematicians, who invented our 
scale of numeration and algebra; to Galileo and 
Newton, who founded dynamics ; to Newton and 
Leibnitz, who invented the calculus ; to Volta, 
who discovered the galvanic cell; to Oersted, who 
discovered the magnetic action of currents; to 
Ampére, who found out the laws of their action ; 
to Ohm, who discovered the law of the resistance 
of wires; to Wheatstone, to Faraday, to Lord 
Kelvin, to Clerk Maxwell, to Hertz. Without the 
discoveries, inventions, and theories of these 
abstract scientific men, telegraphy, as it now is, 

would be impossible.” 

I come now to another class, a much-abused 
class, which can claim to have no inconsiderable 
share in the recent development of communi- 
cations between distant countries. I mean the 
capitalists—and on this point I may again invoke 
the aid of Professor FitzGerald. 

In: the address to which I have already 
referred, he pointed out that in most cases the 
successful application of science to practical 
objects required a lengthy series of costly experi- 
ments, and that money had been available in 
England for this purpase on a large scale in the 
past because of the enthusiastic faith of some 
very few men in the possibilities of scientific 
discoveries. He gave as an instance the Atlantic 
telegraph cable :—“ A few men with strong faith 
impressed their belief on a few capitalists, and 
after years of most expensive experimental work 
they at last brought their great undertaking to 
a successful issue.” 

We must, I think, include in the ranks of the 
capitalists who have fostered scientific research 
and the practical application of science, some 
enlightened corporations, such as our great City 
Companies, and we must admit that of late years 
the Government has done something towards 
encouraging effort in this direction. But it may 
be reasonably doubted whether, if some of our 
most ardent reformers had their way, and the 
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management of all capital were placed in the 
hands of a Government Department under 
democratic control, progress would have been so 
rapid or so substantial as it has been. 

I make these remarks with all the more con- 
fidence before this audience because the Society 
has recently shown its sense of the importance 
of such services by awarding the highest dis- 
tinction at its disposal to Lord Strathcona, in 
recognition of what he has done to develop the 
communications of the British Empire. 

But you will perhaps begin to say, “ Are you 
going to leave the working-man out? Does 
not he come in, too?” Well, we all know the 
story of Handel and the man who blew the organ. 
A general can do nothing without an army, and 
the name of George Stephenson alone is enough 
to remind us that the working-classes have 
supplied us with some of the pioneers in the 
development of communications. 

I will not take up more of your time with this 
side of the subject, but I should like to point out 
in conclusion that at the root of the whole 
movement for increased international intercourse, 
as of progress in other respects, lies a feeling 
which is now constantly in people’s mouths as a 
word of fear and calamity—the feeling of unrest 
—the desire for greater knowledge, for increased. 
scope of activity, for better conditions of life, 
more comfort. I am far from depreciating the 
dangers that may arise from a widespread feeling: 
of discontent among classes of the community, or 
the necessity of finding means to alleviate well- 
founded grievances. But I venture to affirm 
that the idea of a State so ordered that every- 
thing should work like a machine, that there 
should be no discontent, no restlessness, no 
squabbles, and no heartburnings, is not com- 
patible with human nature as we know it, and 
if it could be attained would be destructive of 
progress. Unrest is not a thing to be ignored ' 
or trifled with, but it is not in itself necessarily 
a disease; it may be—it often is—a sign of 
vigorous vitality. - 

I have occupied enough of your time with the 
causes of our progress, and I will now, with your 
permission, draw your attention to some of its 
effects. On the advancement of science by inter- 
national co-operation I made some brief remarks. 
in my former address. Of the extent of that 
co-operation we had very striking evidence at 
the recent celebration of the two hundred and 
fiftieth anniversary of the Royal Society, which 
I had the honour of attending as your represen- 
tative. No more remarkable assemblage of 
eminent men of science from all quarters of the 
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globe has, I suppose, ever been witnessed. If I 
may venture to touch for a moment on the lighter 
aspect of the occasion, I do not remember to 


have ever seen the male sex so gloriously attired . 


as it appeared at the soiree held in the Society’s 
rooms.’ As I looked at the concourse of pro- 
fessors in full academic costume, I felt how 
Rembrandt would have welcomed the oppor- 
tunity of depicting those magnificent heads set 
off by such picturesque and gorgeous garments. 
But to turn to the actual achievements of inter- 
national scientific co-operation, there can be no 
question that problems are now in course of 
investigation which could not have been success- 
fully, examined without the aid of simultaneous 
work in localities widely separated, and of the 
almost instantaneous interchange of results 
secured by the telegraph. No advantage is, of 
course, free from attendant drawbacks. Some 


years ago L remarked to the late Sir William: 


Huggins that the difficulty of keeping abreast of 
progress in scientific knowledge seemed to me 
to be greatly increasing. He replied that it was 
as much as a man could do to keep himself 
thoroughly acquainted with the advance of one 
- single branch of science. As the army of inves- 
tigators assumes still larger proportions, the 
task of taking a comprehensive view becomes 
constantly more and more arduous. 

Let us now pass to an aspect of the question 
which interests us here more directly. Our 
` Society is one for the encouragement of arts, 
manufactures, and commerce. The word 
“arts”? surprises in himself—to use Count 
Smorltork’s phrase—a variety of meanings, but 
-I will speak first of what are conventionally 
‘called the Fine Arts—those which are devoted 
to the production of what is beautiful. The 
distinction is not altogether sound, for all arts 
should strive for beauty, but it is customary, 
and in some ways convenient. How are the 
Fine Arts affected by the remarkable increase 
in international intercourse ? Does it tend to 
their improvement or deterioration ? I doubt 
very much whether the question admits of any 
simple or positive answer. We are met at the 
outset by the difficulty. that opinions as to what 
is beautiful vary immensely among individuals, 
and. still more among nations. I remember an 
enthusiastic lady saying to me, many years 
ago, ‘‘ Art is so lovely, don’t you think so, 
Mr. Sanderson?” I was puzzled. I said, 
“ What kind of art? There are some kinds 
of art which I do not think lovely at all.” 
‘We must, I suppose, take as our’ standard 
of beauty that which has, speaking broadly, 
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been accepted as such in former and ‘in 
present times by the most cultivated judges. 

Judged by that standard, I think you will find 
that a certain simplicity is a characteristic of the 
highest art, that independence and individuality 
are another essential element, and that mere 
imitation and still more a confusion. of styles are 
to be regarded as destructive of artistic beauty. 
On the other hand, the highest.forms of art 
have always been arrived at by a process of 
evolution, though some phases of the evolution 
have been very rapid. I saw recently in one of 
the daily newspapers a gloomy prediction that 
in twenty years art in this country would be- 
extinct; it was based on the axiom that pro- 
gress in art was the result of isolation. With all 
respect I do not think that is a proposition which 
can be supported by history. Greek sculpture 
undoubtedly owed much in the first instance to 
Egyptian and Oriental art, and the period of its 
extraordinarily rapid development can scarcely be 
described as one when Greece was nationally 
isolated. She had repelled the Persian invasion, 
and was extending her political and commercial 
influence. The development of the plastic art 
was but one form of her intellectual activity. 

To take another instance, I do not suppose 
that we can find a more beautiful coin than the 
dekadrachm of Syracuse, struck in the beginning 
of the fourth century before Christ, and bearing 
on one side the head of the nymph Arethusa, on 
the other the representation of a four-horsed 
chariot. But this was surely not the result of 
the isolation of Sicily. 

Turn to another branch of art—that of archi- 
tecture. One of the most universally admired 
buildings in the world—the Taj Mahal at Agra, 
erected by Shah Jehan in the seventeenth 
century—owes part at least of its beauty to the 
employment of Italian artists in its ornamenta- 
tion. I am no expert on these subjects, and I 
went for wisdom to one of-our most distinguished 
architects—a Royal Academician. It will, I think, 
interest you to hear his opinion. He writes as 
follows— 

“ International-contact has, I think, always 
played a leading part in the progress of ‘art. 
Rome took her art all over the Empire, includ- 
ing Britain. It was to build more Romanorum 
that our Saxon forefathers aspired. It was the 
Norman Conquest which swept us into the 
European family of nations, that revived art 
in England, which had stagnated under the 
quasi-isolation of the Saxon period. During that 
period art progressed so little that the work of- 
the eleventh century is hard to distinguish from 
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that of the seventh; whereas the next four 
centuries take us from the Tower of London to 
Hampton Court. The great churches on the 
Rhine were inspired by Lombard example, and 
of earlier date there are the Italo-Byzantine 
churches, which resulted from the conquests of 
Justinian and the introduction of the arts of 
Constantinople. These latter were themselves 
the outcome of intercourse with the East through 
Syria, and more remotely from Persia.” Then 
he points out what I conceive is the real danger 
of the present conditions. “ But no doubt,” he 
continues, ‘‘ things are different now. In former 
days intercourse between nations, though enough 
to colour their acts and habits, was not close 
enough to change them. Now it is so close as 
to mix us all up together, and I think art has 
suffered by becoming less national. However, 
we have still the climate and the native tem- 
perament, and I hope we may not be altogether 
made into a hotch-potch.” 

If I may be allowed to draw a practical moral 
from this letter, I should venture very diffi- 
dently to submit that it points to the conclusion 
that international exhibitions are among the 
good things of which it is possible to have too 
much. This Society took a distinguished part, 
of which we may be proud, in the inception of 
the first Exhibition of 1851 and of its successor 
in 1862. But international exhibitions have now 
become sectional, and they come in swarms, 
which are exhausting both to exhibitors and to 
spectators. I confess to feeling great sympathy 
with the proposals which have been under con- 
sideration at a conference in Germany that the 
enthusiasm of those who project these under- 
takings should be subjected to some control, and 
that methodical rules should be laid down to 
regulate the frequency and number of these 
competitive displays. 

One thing has struck me, as it has no doubt 
struck others, in surveying the progress of art, 
and that is that it has often suffered rather 
than benefited, so far as beauty is concerned, 
by the introduction of easier methods and the 
discovery of fresh materials. The artist has 
worked best when he worked under a sense of 
restrictions, and was not tempted to push his 
art beyond its proper limits, or to revel in 
complicated details, to the neglect of the general 
harmony of effect. Scuplture has suffered when 
the artist attempted to express rapidity of 
movement or transitory attitudes unsuited to 
bronze and marble images. Coins and medals 
have never been more beautiful than when they 
were executed by a blow of the hammer on 
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the die. The beautiful subdued effect of 
Japanese paintings and coloured prints suffered 
dreadfully from the importation of the cruder 
European pigments. Indian art has been 
seriously prejudiced by the introduction of 
aniline dyes. Other instances may be found in 
certain phases of the art of stained glass, and 
in the architectural anomalies resulting from 
the use of steel girders and supports which are 
given the appearance of stone by coatings of 
concrete. These things cannot be avoided, but 
the effect may be only temporary if there be 
in a nation a basis of sound taste, and a sense 
of the particular vein and style of art in which 
it is best fitted to excel. 

How is this sense to be cultivated ? Not, I 
think, merely by the foundation of schools of 
art—which may, on the one hand, be too 
eclectic, or on the other may be turned to base 
uses. I am told that the late Lord Northbrook 
founded a school of art in India some fifty years 
ago, and was horrified, when he visited it two 
or three years afterwards, at finding the students 
engaged in designing labels for Bass’s beer. 

It seems to me that what we want, as much 
as anything in this country, is to encourage the 
general public and the ordinary workman to 
admire and to strive for beauty of form in the 
ordinary surroundings of life. I think anyone 
who reflects on the subject will see that we are 
extraordinarily tolerant of ugly surroundings. 
London is no doubt a less ugly city than when 
Heine denounced its endless rows of grimy 
monotonous streets. But there is still much to 
be desired in the way of improvement. Look, 
for instance, at our electric light standards. 
Some six years ago the gas lamps were removed 
from the processional road from Buckingham 
Palace down the Mall, and electric light 
standards were substituted temporarily of a 
pattern of which the contractor happened to 
have a large stock. It is a dreadful reflection 
on English taste that anything so undecorative 
should have been produced in large quantities 
with the confidence that the British public 
would buy it. I understand that successive 
First Commissioners of Works and Sir Thomas 
Brock have ever since been endeavouring, in the 
intervals of more important business, to devise 
a suitable design, and that their labours are 
now reaching a happy consummation. No 
doubt precipitation was to be avoided. But 
does anyone complain, or show signs of 
impatience ? On the contrary, we appear to 
have accepted the existing atrocities as perma- 
nent without a murmur. 
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To turn to a smaller matter, but one which 
enters into the daily life of all of us. Let 
anyone look at the graceful shape of the common 
Oriental water-jar, let him walk through the 
vase and bronze rooms of the British Museum, 
and see how the Greek artificer struggled 
gradually into beauty of form for the articles 
of ordinary use, and then let him contemplate 
the lines of the British hot-water can— 
unchanged and unchangeable. The material 
may vary, it may be bright brass, or blue 
enamel, but the spout, and the handles and the 
body are still the same. Would a Greek or a 
Roman lady have tolerated it ? I trow not. 

Look again at the Italian lucerna, the common 
form of oil-lamp which can be bought for a few 
shillings. It follows the old classic forms. I 
do not say that it would be convenient for use 
here, but can nothing better be designed than 
the squat dumpiness of our common lamps ? 
Surely it is not impossible ? 

As for motor-cars, I despair. But in that 
respect we are not sinners above other men. 
All nations have conspired to make them 
hideous. 

What, then, is to be done? Not, I think, 
to have an international exhibition of these 
things, but to see if we cannot encourage in 
the British workman some striving after beauty 
of form, some conception of grace of outline, 
and to promote an advance in this respect 
similar to that which has already been accom- 
plished in the decoration of common porce- 
lain, in the patterns of wall-papers, in the 
designs of printed cottons and calicoes, in 
damask tablecloths and napkins, and in many 
other articles. For these drawing is required, 
and drawing is being abundantly and excellently 
taught. But the artistic handicraftsman is still 
a rare bird in our country, and I doubt if he 
yet receives sufficient encouragement. A friend 
of mine was standing once in the National 
Gallery when two carpenters passed by Raphael’s 
Madonna de’ Ansidei. One of them looked at 
it, and said to the other, “ The canopy’s out of 
the square.” He had, at all events, a correct 
eye. With a little further training he might 
have recognised other qualities in the picture. 

I conclude, then, that if we are to avoid 
the dangers to art which are the inevitable 
results of increased international intercourse, 
we ought to encourage the growth of national 
artistic feeling, not merely in the higher forms 
of art, butinthe ordinary surroundings of daily 
life, not merely among art students, but among 
workmen and the publie at large. 
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Before we discuss the effect of international 
intercourse ‘upon the manufactures of this 
country, we ought not to omit some brief 
mention of the manner in which it has affected 
one important branch of industry, which is 
neither a Fine Art nor a manufacture. I mean 
agriculture and husbandry. The influence has 
been, as we all know, twofold. On the one hand, 
competition from countries better situated as 
regards climate and soil has lowered prices, 
greatly, at times, to the detriment of the English 
farmer. On the other hand, the immense 
increase of wealth and population which has 
resulted from our foreign trade has tended in 
some degree to restore the balance, and quite 
recently we have begun to learn from foreign 
countries methods by which we can turn such 
advantages as we possess to better account. In 
this respect we owe an acknowledgment of our 
obligations to the King of Italy for the en- 
lightened initiative which he has taken in the 
advancement of agricultural science by means 
of international conferences and permanent 
arrangements for the exchange of information. 

As regards the effect of international inter- 
course upon our manufactures, it is not easy to 
say anything which is not well known to every- 
one in this room. You are all aware that in the 
last 150 years England has been transformed 
from an agricultural country into the foremost 
of the world’s workshops, with a population 
mainly composed of artisans, gathered into 
great towns, and in large measure dependent on 
foreign countries for its food supply. If you 
wish for details as to its former condition, you 
will find them in our Secretary’s very interesting 
little book on “Industrial England in the 
Eighteenth Century.” For information and 
reflections on our progress and present circum- 
stances you may go to half-a-dozen recently- 
published works of reference. 

I have looked about to see whether there are 
any points on which I could obtain some fresh 
light, and I have found two which it seemed 
worth while to bring to your notice. 

Up to the present time we have, I believe, 
had no means of gauging with any exactitude 
the proportion of our manufactures which is 
produced for home consumption as compared 
with that which is destined for foreign and 
colonial markets. The census of production 
recently instituted by the Government, and 
now in course of publication, gives us an oppor- 
tunity of making an estimate, and the kind 
assistance which I have received for so many 
years from the Board of Trade encouraged me 
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to write to the Permanent Secretary, Sir H. 
Llewellyn Smith, and ask if he could help me to 
state some of the results. 
full figures could not be furnished until the publi- 
. cation of the final report of the census, which, 
it is hoped, may be issued about the end of the 
year. In the meanwhile, however, he has very 
courteously supplied me with a statement 
showing the principal particulars given in the 
preliminary tables, already published, together 
with a more detailed table showing the articles 
comprised in each group of industries. These 
tables will be annexed to the report of this 
Address which will appear in the Journal. In 
the meanwhile, I will only state briefly some of 
the figures, which are sufficiently remarkable. 

Of cotton piece goods produced in the year 
1907 (exclusive of goods made on commission 
for merchants), the value is given as £94,000,000, 
while the value of the exports was £81,000,000— 
say 86 per cent. of the total production. 

Of woollen and worsted fabrics the production 
is given at £42,000,000, the exports at £20,000,000 
—say, 50 per cent. The production of other 
textiles is valued at £45,000,000 ; the exports at 
£17,600,000, or nearly 40 per cent. The output 
of machinery stands at £62,000,000, the exports 
at £34,000,000, or over 50 per cent. Sundry 
other iron and steel goods were produced to 
a total value of £27,500,000. The exports 
amounted to £16,600,000, or, say, 60 per cent. 
The proportion of exports to total production 
of some less important industries is lower, but 
the general upshot is that of ten groups of 
manufactures with a total production valued 
at £344,000,000, the expo.ts are valued at 
£188,000,000, or over 54 per cent. of the 
whole. 

I am not going, particularly on such an 
occasion, to plunge into the stormy sea of 
discussions on Tariff Reform or minimum 
wage. The former question is one on which 
I humbly confess that I am an agnostic. But 
it has often seemed to me that in discussing 
the advantages and disadvantages of protective 
tariffs the controversialists scarcely take suff- 
cient account of the fact that in the present day 
all great manufacturing countries, however 
much they may protect their home industries, 
and whatever effects that protection may have, 
are, perforce, always competing in the world’s 
markets for the sale of those products which 
they export. In our own case it is, I think, 
sufficiently obvious that if, in consequence of 
any measure which increased the cost of pro- 
duction, we failed to retain a market for ones 
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half of our present output of manufactures, we 
should have very little money to purchase the 
other half for our own use. I am as much as 
anyone in favour of improving the condition of 
our working-classes, whether by increased wages 
or otherwise, but it would be a suicidal policy 
to improve them out of employment. 

In connection with this part of the subject I 
should like to mention some considerations 
which are suggested by the last report of the 
Commissioners of Inland Revenue. It shows 
that the amount of gross income which was 
brought under the review of the department 
for purposes of income-tax amounted, in the 
financial year 1910-1911, to over £1,000,000,000. 
Of this enormous sum one-tenth (£100,000,000) 
was identified as coming from abroad, and 
trustworthy observers have estimated that 
there is at least as much again coming from 
abroad which cannot be so identified. So that 
of the income of the richer classes in the United 
Kingdom one-fifth is probably now derived 
from capital invested abroad. Ten years ago, 
on the same computation, the income from 
this source was only one-seventh of the whole. 

Let us now for a moment leave out of account 
the income derived from Indian, Colonial, and 
foreign public loans. The amount identified 
as representing profits on industrial and com- 
mercial undertakings abroad is given as 
£34,500,000 in 1901-2, and as £66,000,000 in 
1910-11. It may, I believe, be safely assumed 
that the real amount was more than double 
these sums—an increase from £69,000,000 to 
£132,000,000. Be this as it may, whichever 
figures we take, the amount of income derived 
from these investments abroad has, in fact, 
nearly doubled during the last ten years. On 
the other hand, the remaining income reviewed 
under Schedule D, and representing profits from 
commercial and industrial undertakings in the 
United Kingdom, has in the same period in- ’ 
creased from £420,000,000 to £450,000,000—a 
growth of about 7 percent. only. How far this 
may be the result of diminished rates of profits 
in this country, how far it may be ascribed to 
the diminished attractions offered for further 
investments, I do not pretend to conjecture. 
The annual value of our exports has increased 
in the same period by not less than 40 per cent., 
but it is not unnatural that as our trade grows 
in volume it should become less remunerative, 
and should require a smaller proportion of 
capital. 

Let us now consider how the total sum of 
£200,000,000, constituting one-fifth of the total 
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income of the richer classes in the United 
Kingdom, and derived from investments abroad, 
will be spent. Remember that it represents the 
wages of capital, and that the worker has already 
had his share in the country from which the 
money comes. Some portion will no doubt be 
invested, but from what I have already stated it 
will be clear that no large amount will find 
investment in this country. A large portion 
will undoubtedly be spent here, and it will be 
spent in what is called by political economists 
unproductive expenditure. - That does not by 
any means imply that all, or even most of it, 
will be badly spent. But, io put it mildly, it 
will not tend to increased simplicity of life. It 
will raise the standard of comfort among the 
richer classes. No doubt most of it in one way 
or another will go in wages, but these will be the 
wages of persons who contribute to the pleasures 
rather than to the necessaries of life. In so far 
as it fakes from the labour market for such 
employment individuals who would otherwise 
be competing with the ordinary workman, in 
so far as it encourages new branches of manu- 
facture for the production of luxuries, it will in- 
directly tend in some degree to raise the general 
rate of wages. But it can only do so within 
comparatively narrow limits; for the wages of 
our staple industries depend largely upon our 
markets abroad. On the whole, it appears to 
me that in a country like ours, with a dense 
population depending for its prosperity on foreign 
trade, and receiving an increasing amount of 
income from capital invested abroad, it is in- 
evitable that there should be a growth of luxury 
among the richer classes, and in ordinary circum- 
stances an increase of their income at a some- 
what greater rate than the average increase of 
working wages. The only remedy is that you 
should so tax the incoming wealth, or make its 
expenditure here so disagreeable that it will not 
come here at all, but be by preference spent 
elsewhere. That would, I fear, be rather a 
painful remedy. I hope I shall not be mis- 
understood. I do not, of course, mean that with 
increasing prosperity the position of our working- 
classes will not improve. It ought to do so. 
But the mere fact that the total income returned 
in our income-tax statistics as derived from 
profits is increasing in a greater proportion than 
the average rate of wages, does not in our actual 
circumstances necessarily show that the British 
workman is not getting his fair share. 


Many people will no doubt regard this as an 
unsatisfactory feature. But we must not forget 
that there are some compensating advantages. 
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For nations, as for individuals, it is a bad thing 
to have all your eggs in one basket, and this 
distribution of our resources over all parts of the 
globe gives to our economic position increased 
stability, and a reserve fund which damps the 
effects of any local financial trouble, and carries 
us through times of stress which might otherwise 
cause much greater suffering. 

Leaving the question of economics, I would 
ask your permission to add a few observations 
to those which I made last year on the political 
and social effects of this immense development 
of international relations and communications. 
I then said that while it tended to increase the 
occasions for international disputes, it un- 
doubtedly exercised an increasing restraint upon 
the tendency to refer such disputes to the arbitra- 
ment of war. At the same time I added that 
I did not yet see the time when wars would 
altogether cease. My warning on this point has 
unfortunately received ample justification. 

There appears to be a widespread impression 
that in modern times nations have gone to war 
mainly for the purpose of obtaining commercial 
or material advantages, and from this it is 
deduced that it would be sufficient to prevent 
the recurrence of such calamities if it could 
be conclusively shown that the successful 
belligerent had not in the long run profited 
by his victories. When I first heard this 
theory propounded, I passed in review the 
various occasions since I entered the Foreign 
Office, when we had ineffectually struggled to 
prevent the outbreak of war, and I asked 
myself what effect such an argument would 
have had. 

There were the war of 1859, for the liberation 
and unification of Italy, the Civil War in the 
United States on the question of slavery, the 
war of 1864 to withdraw Holstein and Schleswig 
from Danish rule, the war of 1866 for the aboli- 
tion of Austrian hegemony in the German Con- 
federation, the war of 1870 to establish the right 
of Germany to pursue her policy of expansion 
and unification without French interference, the 
war of 1877 between Russia and Turkey for 
the pacification of Bosnia and Bulgaria. What 
chance would a mediator have had of preventing 
any of these wars by such a plea ? 

Here I ask permission to make a short digres- 
sion. It is a common reproach of historical 
writers against the settlement arrived at by 
the Congress of Berlin, after the last-named war, 
that it had not the character of finality. But 
what reasonable diplomatist has ever claimed 


for such settlements that they should be final ? 
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They are expedients for allowing changes to 


work themselves out with the least possible dis- 
turbance of the general peace of the world. The 
settlement effected by the Congress of Vienna 
in 1815 was materially altered sixteen years later 
by the separation of Holland and Belgium. 
When in 1870 Russia declared that she would no 
longer be bound by the provisions of the Treaty 
of 1856, limiting her naval armaments in the 
Black Sea, I remember being rather taken aback 
by the remark of an experienced diplomatist 
that such settlements were generally expected 
to last about twenty years without any serious 
recrudescence of trouble, and that the Treaty of 
Paris had not come up to the standard. The 
Treaty of Berlin did not preserve us from various 
minor commotions, but no complication of 
serious European importance occurred in South- 
Eastern Europe till the war between Greece and 
Turkey of 1897, and even that was settled 
without further extension of the trouble. 

To pass to wars which occurred in succeed- 
ing years and in other regions. It cannot be 
said that the mere desire for commercial or 
material advantages lay at the root either of the 
war between Spain and the United States in 
1898, of the war between Russia and Japan in 
1904, or of our own war in South Africa. It 
is of the essence of a war in modern times 
that a nation is prepared to make great 
sacrifices, to face great risks, and to undergo 
severe privations for the satisfaction of its 
aspirations and sympathies, the maintenance 
of its security, or the vindication of its honour. 
And the real difficulty of settling disputes, in 
which such motives are involved,and such passions 
are called into play, by any process of arbitration 
or compromise lies in the fact that frequently it is 
only as the outcome of a struggle that it can be 
decided what arrangement will be most com- 
patible with the future preservation of the general 
peace. It is, however, a comforting reflection 
that on several occasions, when war has seemed 
to be imminent, it has been averted, and I think 
it will be found on examination that these were 
the occasions in which a compromise was found 
possible, because the questions involved were 
mainly those of commercial or material ad- 
vantages. 

It is time that I brought this discourse, which 
has ranged over so wide a field, to a conclusion. 
But I cannot do so without saying a word in 
defence of the view which I put forward last year 
that this development of international inter- 
course has operated to the material and moral 
advantage of the great mass of the population 
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in civilised countries, even though in so doing I 
should seem to run counter to some very eminent 
authorities. I noticed that in the admirable 
address which Lord Morley of Blackburn 
delivered in June last to the University of 
Glasgow, he uttered a warning that progress 
could not be treated as a universal law of the 
human race, for all times, all States, all societies. 
A salutary warning, no doubt, the justice of 
which I should have thought few would dispute. 
Progress is not a constant, steady, all-pervading 
advance; it has its periods of ebb and flow in 
different regions, and among different races ; 
it is often the outcome of the clash of contending 
forces. And yet it moves, as Galileo said. I 
believe in progress—past, present and future. 
I do not think that the statement that a fraction 
of mankind now has access to higher standards 
of comfort and well-being is an adequate 
description of our advance. It can at all events 
be claimed for international intercourse that it 
operates to make the advance less partial. 
And when reference is made to the opinion of 
Gibbon that the period between the death of 
Domitian and the accession of Commodus was 
that in which the condition of the human race 
was most happy and prosperous, and the grave 
doubts expressed by Mommsen whether the 
domain ruled by the Antonines was governed 
with the greater intelligence and humanity then 
or now, whether civilisation and general pro- 
sperity have since then advanced or retrograded, 
I would venture to ask whether these great 
historians seriously considered what proportion 
of the human race or of the inhabitants of the 
Empire were at this period either slaves or cap- 
tives, or at least held their lives and property 
subject to the will and caprice of some practically 
irresponsible individual, as compared with the 
proportion so circumstanced now. There are 
sufficiently well-known instances of countries 
endowed with admirable codes of law and 
excellent systems of bureaucratic hierarchy, 
where, notwithstanding, abuses and injustice of 
every description were known to prevail, and, 
indeed, sometimes were almost treated as the 
ordinary events of life. Ido not altogether trust 
my own judgment in such questions, and I had 
recourse to a friend—a Fellow of Balliol— 
who, as it happened, had made a special study 
some eighteen months ago with the object of 
ascertaining how far the critics of Gibbon and 
Mommsen were justified in dissenting from these 
eulogies. Fortified by his opinion, I venture to 
offer the following grounds for that dissent— 


1. The great and increasing pressure of 
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taxation in the Roman Empire, the primitive 
condition of agriculture on which that taxation 
was principally levied, and the difficulty of 
finding a market for surplus produce. 

2. The inefficiency of the system of police, 
both by sea and land, and the consequent in- 
security of life and property. 

3. The absence of any proper representative 
system, and the resulting lack of interest in 
politics, except in the ranks of the civil service. 

4. The indifference to the study and appli- 
cation of physical science, and the want of effort 
to improve methods of manufacture or con- 
ditions of labour, which latter I believe to be 
a customary characteristic of a slave-owning 
community. 

5. The demoralising effects of slavery. Of 
the brutality with which slaves were at times 
treated there can be no question. The laws 
of the Antonine Emperors are sufficient evidence 
of the evils that called for remedy. They 
still left much to be desired; and my friend’s 
attention was called by an eminent Professor of 
Jurisprudence to the significant fact that the 
slaves who are recorded as buried in the 
catacombs with the families that they served, 
had almost invariably died young. 

I venture, therefore, to think that a remark 
once made to me by an experienced man of the 
world, famous for pithy sentences, was correct. 
“ Believe me, my young friend” —it was a 
good many years ago—‘ the present times are 
the best.”’ 

On another point alluded to by Lord Morley, 
the doubt expressed by thoughtful observers, 
whether Western contact with Eastern races 
is likely to increase the sum of human happiness, 
there may seem room for much argument. But 
even here I think we may hope that Western 
ideas have done something to diminish the 
constant phases of bloodshed and oppression 
which seem to fill the pages of the history of 
every Oriental State. From time to time, no 
doubt, we are startled by receiving accounts 
from some remote region, whether in the East 
or West, which remind us that human nature, 
when uncontrolled, will still give way to 
atrocious acts of cruelty. But at least they do 
not go unnoticed, and there is some attempt at 
remedy. I would remind you of a celebrated 
sentence from Milton’s “ Areopagitica’’: “ For 
this is not the liberty which we can hope 
that no grievance should ever arise in the 
commonwealth, that let no man expect; but 
when complaints are freely heard, deeply con- 
sidered and speedily reformed, then is the 
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utmost bound of civil liberty obtained that 
wise men look for.” 

We are still far removed from the time when 
such conditions could be said to prevail even 
over the larger part of the earth’s surface. But 
surely we may say that international communi- 
cations have worked, and continue to work, some- 
not unimportant improvement towards this end. 

I would ask you to look at the matter from a, 
higher standpoint, to take a more comprehen- 
sive view, to have a more robust faith in that 
which we used to call Providence, but which 
it is now, I believe, the fashion to term the 
Absolute, to draw a comforting analogy from 
the progressive evolution which science traces 
in the course of the natural world. Individual 
civilisations wax and wane, but civilisation still 
advances and spreads. It may very well be 
that the more intimate contact between East 
and West will work some temporary confusion 
before each comes to recognise what is best in 
the art and thought of the other. But blunders 
are a necessary preliminary to the discovery of 
new truths. Shall we not hope that, as hereto- 
fore, order will be evolved out of apparent 
chaos, and that the world may welcome some 
new Renaissance in art and ethics, based on 
wider appreciations, and striving after higher 
ideals in political and social life ? 


STATEMENT SHOWING THE PRODUCTION IN THE 
UNITED KINGDOM AND THE EXPORTS FROM THE 
Unitep Kinepom IN 1907 oF tHE Goops 
SPECIFIED IN THE DETAILED TABLE ATTACHED, 
GROUPED BY TRADES. 


Production (ex- 


cluding Goods 
made on Com- Exports. 
mission for 
Merchants). 
Value. Value. 
£ £ 
1. Cotton piece goods | 93,905,000 | 81,049,000 
2. Woollen and Worste 
fabrics. . . . | 42,015,000 | 20,283,000 
3. Other Textiles . 45,165,000 | 17,631,000 
4, Cutlery, Hardware 
and Implements. | 9,738,000 | 4,374,000 
5. Machinery . . . | 62,248,000 | 34,214,000 
6. Cyclés and Motors. | 10,088,000 | 2,666,000 
7. Sundry Iron and 
Steel goods 27,512,000 | 16,611,000 
8. Boots and Shoes, 
Gloves, Hats and 
Bonnets and Arti- 
ficial Flowers. 24,983,000 | 4,373,000 
9. Bricks, China and 
Earthenware . 14,083,000 | 2,970,000 
10. Chemicals . 14,598,000 


4,354,000 
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STATEMENT SHOWING IN DETAIL THE PRODUCTION AND EXPORTS IN CERTAIN TRADES IN 1907. 


a. Cotton Piece Goods 


Bleaching, Dyeing, Printing and 
Finishing . . . . . . . 


. Woollen and Worsted Fabrics 
(Hosiery and Smallwares not in- 
cluded) ..... . 


Stoving, Dyeing and Finishing . 


. Other Textiles— 
Jute and Linen Yarn . 


Linen Piece Goods . 

Jute Piece Goods 

Bleaching, Dyeing and Printing. 
Lace . 


Hosiery 


. Cutlery, Hardware and Implements — 
Cutlery 


Tools and Implements. 
Bedsteads and Parts 
Scientific Instruments (other than 


Electrical) 


. Machinery, etc.— 
Steam Engines . 


Machinery (other than Electrical) 
Electrical Machinery . 
Electrical Goods and Apparatus . 
Telegraph and Telephone Cables . 
Electric Wires and Cables Insulated 
. Cycles and Motors t— 

Motor Vehicles . 

Cycles. 

Motor Cycles 

Motor Parts . 

Cycle and Motor Cycle Parts. 
Motor Chassis 


Production. 
£ 
81,854,000 


12,051,000 
93 ,905, 000 


40 , 250,000 
1,765,000 
42, 015,000 


Lbs. £ 
567,000,000 . 18,400,000 


355,981,000 . 9,869,000 

5 , 756 , 000 

879, 000 

6, 761,000 

8,500,000 

1,534,000 

5,211,000 

1,351,000 

1,642,000 

: 9,738 ,000 

£ 

12,355,000 . 
37 , 749 ,000 
4,156,000 
2,726 ,000 
1,911,000 
8,851,000 
62,248, 000 

9,700 . 3,314,000 

590,800 . 3,803,000 

8,600 . 185,800 

745,000 

1,719,000 

2,000 . 867,000 

10,083,000 


Exports. 


£ 
81,049,000 


20,283 ,000 


Lbs. £ 
83,961,000 . 2,475,000 
Yds. 
184,999,000 . 5,527,000 
2,749,000 


* 4,872,000 
2,008,000 
17,681,000 


770,000 
2,948 , 000 
549,000 


812,000 ` 
4,374,000 


£ 
7, 900,000 
22, 848,000 
996,000 
668,000 
1,301,000 
501,000 
34,214,000 
858,000 
509,000 
28,000 
iat 
= 2-27 000 
804,000 


2,666,000 


anr OP SS 


* Including goods exported for further working and return. 
+ There is probably some duplication between motor and cycle parts, and complete motors and cycles. 
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STATEMENT SHOWING IN DETAIL THE PRODUCTION AND EXPORTS IN CERTAIN TRADES IN 1907—cont. 


7. Sundry Iron and Steel— 


10. 


Wrought Iron and Steel Tubes 


Anchors, Grapnels, Chains, Cables, 
Nails, Bolts and Nuts . . 


Galvanised Sheets . 
Tin Plates and Sheets . 


. Boots and Shoes, es and Slippers 


of all kinds 


Hats and Bonnets (Trimmed and 
Untrimmed) . er 


Leather Gloves . 
Artificial Flowers 


. Bricks, China and Earthenware— 


China and Earthenware 
Bricks and Tiles of Brick Earth and 
Fireclay oo 


Chemicals— 
Aluminious Sulphates . 


Bleaching Powder . 
Coal Tar Dyes 

Soda Compounds 
Soap . 

Candles 


Production. 
Tous. £ 
308 , 000 6,092,000 
5,545,000 
495,000 7,075,000 
650,000 8,800,000 
27,512,000 
Pairs. 
99 , 203 , 000 20,188 ,000 
Doz. 
2,993,000 3,614,000 
_ Doz, Pairs. 
597 ,000 847,000 
285 ,000 
24 933 ,000 
7,769,000 
‘Thousands. 
4,588,700 6,814,000 
14,083,000 
Cwts. 
1,487 ,000 213 ,000 
2,181,000 444,000 
139,000 373,000 
13,631,000 3,315,000 
7,375,000 8,577,000 
Lbs. 
102,617 ,000 1,676,000 
14,598, 000 


Exports. 
Tons. £ 

121,000 . 2,148,000 
1,663,000 
' 468,000 6,883,000 
405,328+ . 5,917,000 
16,611,000 

Pairs. 
18,054,000 2,384,000 
Mainly of Leather or Indiarubber. 

Doz. 
1,125,000 1,543,000 

Doz. Pairs. 
220 ,000 358,000 
93 , 000 
4,373,000 
2,649,000 
Thousands. ' 

101,138 321,000 
2,970,000 

Cwts. 
192,000 46 ,000 
1,078,000 930 ,000 
_ 81,000 178, 000 
5,704,000 1,890 , 000 
1,240,000 1,459,000 

Lbs. 
31,789,000 551,000 
4,354,000 


E SS AEN E 
N.B.—The figures of exports, having been made to cover, as nearly as possible, the figures of articles of 
production against which they are placed, do not, in general, cover the whole of the commodities which 
are commonly grouped together in the statistics of foreign trade. i 


ALGERNON E. BERRIMAN, 


After delivering the Address, the Chairman 
presented the Society’s medals which were 
awarded for rapers read during last Session. 


At the Ordinary Meetings :— 


the Aeroplane.” 


Proresson G. W. OSBORN 
M.I. E.E., “ Recent Progress in Radio-Telegraphy.” 


CECIL THomas, ‘Gem Engraving.” 
H. A. Rosperts, M.A., 


a Preparation for Industrial Work.” 


F. Martin DONCAN, 


accomplished.” 


«The Efficiency of 


‘Hows, M.Sc., 


« Education in Science as 


“The Marine Biological 
Association, and some account of the Work it has 


Treland.”’ 


THEODORE E. SALVESEN, ‘‘ The Whaling Industry 
of To-day.” 


GEORGE FLETCHER, “Technical Education in 


E. D. Moret, “ British Rule in Nigeria.” 


Ernest Kinpurn Scorr, Assoc.M.Inst.C.E., 


M.I E.E., 
the Atmosphere.” 


In the Indian Section :— 


«The Manufacture of Nitrates from 


J. Travis Junxins, D.Sc., Ph.D., Superinten- 


dent of Lancashire and Western Sea Fisheries, 


« Fisheries of Bengal.” 
E. A. Garr, I.C.S., C.I.E., Census Commissioner 


for India, ‘“ The Indian Census of 1911.” 
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Sır Joun O. MILLER, K.C.S.1., “The Central 
Provinces,” 

NEVILLE PRIESTLEY, Managing Director, South 
Indian Railway, “ Indian Railways.” 


In the Colonial Section :— 
W. A. Lecea, M.Inst.C.H., “Irrigation in South 
Africa.” 


Aran H. Burgoyne, M.P, 
Culture.” 


« Colonial Vine 


Sır SrevarT Corvin Baver, G.C.S.I., C.I.E., in 
proposing a hearty vote of thanks to the Chairman 
for his instructive address, said that hislordship gave 
an interesting and informing lecture at the opening 
of the One-hundred-and-fifty-eighth Session, and 
on the present occasion he had given a rapid 
resumé of the progress made in various sciences, 
arts, and manufactures, beginning with engineer- 
ing, and touching finally on the present and future 
of commerce. He had no doubt that differences of 
opinion might exist on some things that had been 
said, but on such occasions it was neither cus- 
tomary nor desirable to discuss the Chairman’s 
address, and if speakers did not express opinions 
on one side, neither was it fair to the Chairman 
that he should be praised too much to his face, 
nor that statements should be made that the 
meeting agreed with all he had said. Personally, 
he could safely say that he did agree with almost 
all the Chairman had said, and he thought the 
members ought to thank him in particular for the 
message of hope and encouragement in regard to 
the future peace and prosperity of the nations with 
which he concluded his address. 


THE Ricgut Hon. SIR HENRY MORTIMER DURAND, 
G.C.M.G., K.C.S.I., K.C.I.E., in seconding the 
motion, thought the Society was very fortunate in 
having a Chairman who had been able to devote the 
talents which he used to devote to the important 
work of the Foreign Office to the possibly less im- 
portant but very useful work of the Society. His 
lordship had stated that the Foreign Office was not 
able to prevent all the wars that had happened 
in the last fifty years. He had no doubt that 
Lord Sanderson did his best to prevent them, 
but he failed, and personally he thought it was 
rather a fortunate thing that in certain cases he 
did so, for some of the wars were for the 
great good of humanity. There was nothing 
more terrible than war. American generals had a 
very plain way of speaking, and one of them, 
General Sherman, said a great many years ago 
that war was hell—and it was hell. But there was 
something which was a great deal worse than that, 
viz., that a nation should be unfit for war. Another 
American general who came over to England some 
years later, dealt with the subject from another 
point of view when he said: “ What you people 
want is what we have gone through, and if I were 
your Government I should plunge this country into 
a bloody war.” He was sure the audience would 
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agree that they were deeply grateful to the Chair- . 
man, both for the address he had given that 
evening and for the constant attention that he had 
devoted to the affairs of the Society. 


The resolution having been carried, 


THE CHAIRMAN, in reply, said it was very 
agreeable to him that the vote of thanks should 
have been moved and seconded by two old friends 
for whom he had such great respect. It was 
true that he had perhaps presumed a little on the 
fact that nobody would be able to contradict. 
him in delivering such an encyclopedic address. 
He remembered being told that at a diocesan 
meeting an enthusiastic ‘clergyman, at the end 
of his long speech, said to the Bishop who 
was presiding: “My lord, I trust that in the 
course of my remarks I have said nothing which 
could be considered in any way approaching to 
heresy ” ; upon which a theologian who was present 
said : ‘‘Seventeen heresies, I counted them.” He- 
had dealt with a great many controversial points. 
in his address; he had done his utmost to get the 
best information available on the subject, but he 
did not pretend that he had done more than offer 
the members food for reflection. 


THE MOTOR SHOW OF 1912. 


In its extent and completeness, as well as in the 
high character of its exhibits, the Motor Show at. 
Olympia has created yet another record. Owing to 
limitations of space—even at Olympia—and the- 
luck of the ballot in allotting stands, some lead- 
ing firms were crowded out. Yet the show of 
1912 more than maintained its reputation as the 
largest and most representative assembly of motor- 
driven vehicles manufactured, not merely in Great 
Britain but throughout the world. It is, by the- 
bye, characteristically British, that whereas for- 
merly we lagged pitiably behind the Continent in 
the introduction of automobiles, by doggedness and 
enterprise British manufacturers have so won 
their way to the front that the once all-attractive. 
Paris show has been abandoned, and Olympia has 
become the Mecca of both makers and users of 
motor-cars in all countries. 

Though there were no striking new features in. 
engine construction or in general design, the show 
at Olympia, nevertheless, marked the steady develop- 
ment of motoring. Barring some revolutionary- 
discovery or invention, the principles of the in- 
ternal combustion engine seem to be fixed and to- 
allow of no essential variation. In a general survey- 
of the cars on exhibit, the distinctive feature was 
the aim at, and attainment of, higher efficiency, 
reliability and comfort. There was also notable 
the evolution of simply made cars of standardised 
design. With this establishment of definite 
engineering principles, the manufacturer has set. 
himself to increase the efficiency, to reduce noise,. 
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to improve lubrication, to introduce self-starting 
engines, air-pressure pumps for the petrol feed, and 
to improve the accessibility of all parts of the 
engine, and the action of the brakes. There must 
also be noted the more general adoption of four- 
speed gear boxes, and the casting of cylinders 
monobloc. The use of the internal silent chain- 
drive, originated by British manufacturers, is also 
gaining new adherents, not only by makers in this 
country but also on the Continent. Again, the 
system of springing the body from below the rear 
axle is more in favour, while the comfort—even 
luxury—displayed in the building of the bodies 
shows an advance which it is difficult to believe 
can be bettered. 

Nor can one overlook as a predominant tendency 
the way in which British manufacturers are 
apparently devoting themselves to the production 
of the car of medium size and power. Instead of 
turning out cars of almost every range of horse- 
power, makers have set themselves to produce a 
car of the highest efficiency and of sufficient speed 
and resource to satisfy the average man. 

An instance of thisis the Wolseley, which this year 
concentrates itself practically on only two models 
—the four-cylinder 16-20 h.p. and the six-cylinder 
24-30 h.p.—though the company (which is con- 
trolled by Vickers Maxim) also makes a higher 
powered (six-cylindered) car of 50 h.p. These take 
the place of the more varied models of previous 
years, and as the result of this concentration a car 
of greater power is produced at an extra cost of 
only a few pounds. A compressed air self-starter 
is fitted to the six-cylinder models. 

The rejection of novelty merely for novelty’s 
sake, which was so strong a feature of this year’s 
Olympia, marks the well-known Austin car. Though 
it is made in five models, ranging from 10 h.p. 
to 50 h.p., the only notable innovation in this 
favourite make of cars is in the four-cylinder 
10 h.p., which is fitted with a four-speed gear box 
instead of the previous three-speed, and the Austin 
segmental cone clutch, hitherto used on only the 
larger models. This improvement must still 
further add to the high reputation which the 
Austin has long held. A wide range of models is 
also shown in the De Dion Boutons of from 7 h.p. 
to 50 h.p. No radical change marks this well- 
known car, except in the springing of the frame, 
while the firm must be remembered as the 
originators of the pressure pump lubrication. 

The spirit of specialisation which was referred to 
in the opening paragraphs, is exemplified in such 
a car as the Straker-Squire, which has been made 
only in the one model, 15 h.p., since it was first 
designed six years ago. By thus concentrating on 
the one car, the engine has been brought to the 
highest degree of driving perfection, retaining all 
its characteristic silence and flexibility. Here, 
again, we noticed the adoption of a new enclosed 
pump which preserves the purity of the lubricating 
oil and keeps it free from dust. The new type of 
radiator is also worthy of notice. 

How little a car, well designed in the first 
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instance, calls for essential change is shown by the 
Clement Talbot, which presents no new essential 
features, so thoroughly has it proved its value in 
use. But while the principles remain the same*as 
in previous years, great attention has been paid to 
such details as the elimination of noise in the 
tappet and valve, and the attainment of perfect 
balance in the high speeds. The lubrication has 
been brought to still higher efficiency, and in 
detail after detail there have been slight alterations 
which are characteristic of the production of the 
perfect car. 

One of the novelties of last year’s show was the 
single-sleeve valve of the Argyll, which this year 
is fitted to the smaller as well as the higher 
powered cars. The four-speed gear box, the worm 
drive to the rear axle, and the patent diagonal 
braking system, indicate also the attention which 
is now being paid to the perfecting of the motor 
for the man of moderate ambitions and means, 

The presence of so many self-starting devices 
for engines is one of the great features of the 
year, and the system cannot be better studied 
than in the Cardillac, which was the first car to 
be equipped with a combination mechanism which 
starts the car, fires the mixture in the cylinders, 
and also electrically lights the car. Such refine- 
ments are now on the way to general adoption, and 
mark the advance of motoring from the painful 
progress it was not long ago to the well-assured, 
comfortable means of travel it is to-day. The 
detachable wheel is one instance of that, and one 
of the latest of these accessories—the Sankey— 
shows the advances which are being made. Tyres, 
of course, motorists must have always with them, 
and a new feature is the Michelin square tread 
moulded in one piece. 

Thus, while Olympia in 1912 presented no striking 
novelties, it showed the extent and the healthiness 
of the motor industry, and its power of adaption 
to the needs of the day not for extravagant but for 
secure, economical travel. 


INDIAN WHEAT. 


In acres under cultivation the wheat crop ranks 
third in India, rice and millet being first and 
second respectively, and in the value of the crop 
wheat is second only to rice. The wheat-growing 
area of the Indian Empire embraces the whole of 
Northern India down to the Gangetic delta, and 
the greater part of the central plateau above the 
Ghats. In Assam and Burma wheat is of little 
importance. Although the distribution of wheat 
in India is very wide, the intense cultivation is 
practically confined to the great north-west, the 
Punjab and the United Provinces producing 
nearly 75 per cent. of the total crop. Several 
varieties of wheat are cultivated in India, but 
for practical purposes they may be grouped as 
(1) white, soft; (2) white, hard; (3) red, soft; 
(4) red, hard. To a certain extent these four 
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groups are cultivated side by side, but on the 
whole a geographical isolation may be perceived. 
The American Vice-Consul at Calcutta states that 
Northern India produces mainly soft wheats, while 
Southern India and Bengal grow mainly hard 
forms. The cultivation of the finer qualities of 
soft wheats would appear to be for the most part 
comprised within the upper basins of the three 
great rivers—the Ganges, the Indus, and the 
Nerbudda. South of the Nerbudda the true soft 
varieties may be said to be nearly unknown. The 
chief wheats exported from India are the soft 
white and the hard white, but the wheats most 
popular within India itself are the red wheats 
produced in the Punjab. With the vast majority 
of the people of India, wheat is not, however, a 
necessity of life; it becomes an important article 
of food in the Punjab only. In India, as a whole, 
the cultivation of wheat is governed more by ex- 
ternal than internal consideration. The methods 
of employiug wheat for human food in India 
vary somewhat in the different provinces. From 
the grain three chief kinds of flour are made, 
viz.: “suji,” “ maida,” and “ata.” The first is a 
granular meal obtained by moistening the grain 
overnight, then grinding it. The fine ‘flour passes 
through a sieve, leaving the suji and the bran 
above. The latter is got rid of by winnowing, and 
the round granular meal or suji remains. This 
preparation may be described as a form of semo- 
lina, and is easily produced from the hard wheats 
rich in gluten. It is employed in confectionery, 
and in place of oatmeal in making a kind 
of porridge. The hard variety wheats are also 
valued in the preparation of macaroni. Maida 
and ata may be prepared from the flour separated 
in the preparation of suji, by regrinding it and 
passing it through a finer sieve than used formerly, 
the finer flour that passes through being maida, 
and the coarser ata. They are, however, most 
largely prepared without going through the process 
of separation of suji, the dry grain being at 
once ground and sifted into the two qualities. 
Maida is the luxury of the rich, while ata is the 
flour of the poor, and is generally cooked in the 
form of coarse cakes, chapattis, toasted by the side 
of an open fire. They are eaten along with dal 
and ghi, or other relish, and constitute the chief 
food in the wheat-consuming districts of India. 

In the larger towns of India, bread and biscuits 
prepared from flour, leavened and baked in the 
European fashion, have come greatly into use, and 
seem destined to even more general consumption, 
but the fermenting of wheat flour in the manu- 
facture of bread seems to have been unknown 
prior to the advent of Europeans. The uses of 
wheat in the arts and medicine need hardly be 
detailed. There are about thirty-five mills for the 
preparation of flour from wheat in operation in 
India. These mills are built in the most appréved 
European fashion, and very superior flour may 
now be procured everywhere of such quality as to 
have checked almost entirely the imports of the 
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foreign article.’ The growth of the Indian flour 
traffic is one of the most encouraging indications 
of the birth of industrial enterprise. The exports. 
of wheat from British India to foreign countries 
by sea during the last five years were as follows: 
1906-7, 801,000 tons ; 1907-8, 880,000 tons; 1908-9, 
110,000 tons ; 1909-10, 1,051,000 tons; and 1910-11, 
1,266,000 tons. The figures for 1908-9 should be 
disregarded altogether for statistical purposes, as 
the season for sowing for the preceding year was 
unfavourable, and the rainfall insufficient for a 
good harvest. The crop was thus very small, and 
such high prices prevailed in India that the 
exportation of wheat was practically nil. The 
principal customers for Indian wheat are the 
United Kingdom, France, Belgium, and Germany. 
The imports of wheat into India are inconsider- 
able, and come almost entirely from Asiatic Turkey 
and Persia. The foreign export trade in flour is 
confined almost entirely to the Hast, and the total 
shipments for the year 1909-10 amounted to 35,054 
tons, the trade being distributed to Turkish ports 
on the Persian Gulf, Ceylon, Mauritius, Aden, Hast 
Africa, Zanzibar, and the Straits Settlements. 
Of the shipments, 61 per cent. were made from 
Bombay, 28 per cent. from Karachi, and 11 per 
cent. from Calcutta. 


THE HAIR-NET INDUSTRY OF 
GERMANY. 

It is estimated that Strassburg sells annually 
about 12,000,000 hair-nets, which are made almost 
wholly in the homes of Alsatian peasants. Weaving 
the nets is a work requiring manual dexterity that 
can be acquired successfully only,in youth, when the 
fingers are supple and the eyesight is good. This 
industry and the peculiar skill required to net 
hair, has become in part hereditary. The children 
begin first to tie the hairs together, end to end, 
to make one long hair. Then, without any 
implements, except a round piece of wood about 
six inches long and half an inch in diameter, and 
a needle, the older girls and women, and sometimes 
the men also, weave the nets. Hach mesh is 
knotted in much the same way that fish nets or 
hammocks are made, only, of course, tying a single 
hair is a more delicate and difficult task than tying 
a string. According to the American Consul at 
Kehl, the work is poorly paid. The rate is unusually 
low at present—about ninepence halfpenny a dozen 
nets of ordinary colour. This means that a worker 
must tie about 12,000 knots to earn ninepence 
halfpenny, besides knotting the hair together, 
adjusting, counting, folding, and packing the nets. 
To make a dozen nets is a day’s work of ten or 
twelve hours. When the demand is greater, the 
pay increases more or less in proportion. More is 
paid for making grey nets than for the ordinary 
colours. The latter are made with a single hair, 
but in grey nets one white hair and one coloured 
hair, black, brown, or auburn, are loosely twisted 
together. These nets, accordingly, require twice 


as much hair, and their weaving is slower and 
more difficult. Practically all the hair used in 
making hair-nets comes from China. No other hair 
possesses just the right degree of coarseness and 
resilience to give that peculiar elastic spring to the 
mesh that a good hair-net requires. The hair of the 
northern races is too fine and soft, and consequently 
utterly useless for this purpose. The black hair of 
the southern races, Italian and Spanish, is a little 
coarser and more suitable. Japanese hair is too 
stiff and coarse. The hair of the Yak has been 
tried without much success. Most of the Chinese 
hair used in Germany is prepared in Paris. The 
preparation of the hair for hair-nets is a complicated 
and delicate process, in which only a few persons of 
long experience succeed. It is a special and more 
or less secret process, which consists in cleaning 
the hair, bleaching it, washing out the bleach, and 
then placing it in dye until just the right colours 
and shades that style and the market demand, are 
obtained. The nets of Strassburg are made in two 
general forms—the circular self-adjusting cap-nets, 
and the flat form. e Each net is enclosed in a 
separate envelope, generally bearing some trade 
or firm’s name. 


THE NUT INDUSTRY OF SMYRNA. 


Walnuts are exported from Smyrna to the extent 
of 10,000 to 12,000 sacks of forty to forty-five okes 
(oke = 2°818 pounds) each per annum, chiefly to 
the United States, Germany, Austria and Belgium. 
Shelled nuts are also exported from Smyrna, and 
they cost two to three times as much as unshelled 
nuts. Pistachio nutsarea product of Syria, Aleppo 
being one of the principal markets. The total annual 
production averages about 200,000 to 250,000 okes. 
The total consumption in Smyrna, Constantinople, 
and the interior of Asia Minor, is estimated to be 
aboub 15,000 okes. Smyrna exports 80,000 okes a 
year. Sales are made in August and September by 
contract, and importers abroad, as a rule, make 
arrangements with local banks, through similar 
institutions in their respective countries, to pay the 
seller the value of the consignment upon delivery 
of the invoice and “the shipping documents. Two 
distinct varieties of almonds are exported from 
Smyrna, the native and the Chios almonds, the 
latter being named from the island in which they 
are produced. The Chios almond is small, very 
soft, and of excellent flavour, and is much like the 
Spanish almond. It is used principally in the 
making of “comfit’’ and other sweetmeats. In 
Smyrna, and in the interior of the country, roasted 
almonds are very popular. The native almond is 
hard and larger in size than the Chios product. 
The annual production of the native nut is 100,000 
to 180,000 okes, of which Smyrna exports nearly 
one half. Chios produces on an average 2,000,000 
to 2,500,000 okes. Prices depend to a certain 
extent on the volume of exports from Spain. The 
nuts are always ready for export in September and 
October, and sales are effected on the same basis as 
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those described for other nuts. Filberts are a 
product of the Black Sea regions exclusively, and 
the total annual production is estimated at about 
6,000,000 pounds, the largest portion of which is 
shipped to Smyrna. There are two qualities of 
filberts, known in Smyrna as the “round” and 
“pointed” filberts, the latter being most sought 
after. Exports commence in September and 
October, and sales abroad are negotiated a month 
or so in advance. 


THE CUT-FLOWER TRADE ON 
THE RIVIERA. 


The cultivation of flowers for export is an 
industry of considerable importance on the French 
and Italian Riviera, where it gives occupation to a 
large number of persons. The conditions which 
obtain in the two countries differ considerably, and 
whilst the choicer varieties of flowers are grown 
under glass on the French side, the cultivation on 
a large scale in the open fields of carnations, open- 
air roses and stocks is generally the practice on 
the other side of the frontier. The French horti- 
culturists, as a rule, are better equipped with 
the necessary plant for forcing than is the case 
in Italy, where the flowers are merely protected 
at night with straw matting. The Austrian and 
German markets are chiefly controlled by Italian 
firms, who obtain the choice blooms from France. 
These, principally roses and carnations grown under 
glass, are exported annually to the value of 14 
millions of franes (£60,000), in addition to larger 
quantities of Italian flowers. 

According to the statistics published by the 
Italian Railway Administration, no less than 4,000 
tons of flowers are sent annually to Austria and 
Germany from Italy. The exports of cut flowers 
from France to all the other countries in Europe 
are considerably more. 

Italian-grown flowers, to the value of about one 
million of francs (£40,000), chiefly open-air roses, 
are sent to France from the middle of January to 
the end of February, at a time when those grown 
in the open air in that country are scarce. They 
are brought by small dealers to supply the markets 
of Nice, Cannes, Antibes, Hyéres, and other places 
of resort where home-grown flowers of that kind 
are scarce. In exchange, the markets of Ventimille, 
Ospedaletti and San Remo receive daily consign- 
ments of the choicer varieties from France. 


OBITUARY. 


LORD CALTHORPE, K.C.B.—The death took place 
on the 16th inst., at his residence, Woodlands Vale, 
Ry@e, Isle of Wight, of Lieut.-General Lord Cal- 
thorpe, in the eighty-second year of his age. After 
being educated privately, he served for somé 
months in 1848 in the Garde Husars of Hanover, 
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and afterwards held a commission in the 8th 
Hussars of the British Army. He served in the 
Crimea as A.D.C. to Lord Raglan, and took part 
in the battles of the Alma, Balaclava and Inkerman, 
and the siege of Sevastopol. For these services 
he received the medal with four clasps, a brevet 
majority, the Fifth Class of the Legion of Honour, 
the Fifth Class of the Medjidieh, and the Turkish 
medal. In 1861 he was placed in command of 
the 5th Dragoon Guards, a post which he held for 
eight years, and in 1881 he retired from the Army 
with the honorary rank of Lieut.-General. He 
was created a C.B.in 1905 and a K.C.B. in 1908. 

In 1868, while still in the Army as Colonel the 
Hon. S. J. Gough-Calthorpe, he unsuccessfully 
contested Hastings in the Conservative interest. 
After his retirement he took much interest in 
local affairs, serving as first chairman of the Isle 
of Wight County Council, and chairman of the 
Isle of Wight Justices. He was also a J.P. for 
Staffordshire and Warwickshire. 

He was elected a member of the Royal Society 
of Arts in 1882, having been proposed by his 
brother-in-law, Lord Alfred Churchill, who was 
Chairman of the Council in 1875-6, and again in 
1878-80. 


NOTES ON BOOKS. 


THE CATHEDRALS OF ENGLAND AND WALES, By 
Francis Bond, M.A. London: B. T. Batsford. 
Ts. 6d. net. 


This is an excellent book, containing a remark- 
ably full and vaiuable description of these noble 
buildings, which will serve both as a handbook for 
the visitor and asa work to study at home. The 
periods of growth of each cathedral are clearly set 
forth, but Mr. Bond’s mode of treatment is so well 
known that it is needless to praise his work, which 
has been before the world since 1899. The present 
edition is the fourth, and has been largely rewritten 
and reillustrated in a particularly satisfactory 
manner. The plan of each building is given on the 
same scale, so that a study of these and a rigid 
comparison of one with the other will be found 
specially illuminating. 

Any attempt to compare one cathedral with 
another to the disparagement of either is both unfair 
and futile. Each is a thing by itself, and to a certain 
extent unique. Therefore the comparison of both 
likeness and unlikeness of the various endeavours to 
carry out the same idea must be of the greatest 
interest. Although visitors who systematically 
study the English cathedrals are vitally interested 
in the architecture, the historical associations, and 
those connected with the requirements of the 
ritual of the Church, must exert a great influence 
over the majority of these visitors. On these 
points Mr. Bond’s remarks are particularly satis- 
factory. A classification of cathedrals is of great 
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importance for the proper understanding of the 
various plans. There are— 


1. Thirteen of the Old Foundation, which are of 
pre-Conquest origin. These were served by secular 
canons. 

2. Thirteen of the New Foundation, consisting of 
eight pre-Reformation sees (seven attached to 
Benedictine monasteries and one attached to a 
house of Augustinian canons), and five sees founded 
by Henry VIII. (three of these were Benedictine 
churches converted into cathedrals and two Augus- 
tinian churches also converted). All these received 
a new foundation of dean and secular canons. 

3. Ten cathedrals of modern foundations. These 
consist of one Benedictine abbey at St. Albans; 
three’ collegiate churches of secular canons at 
Manchester, Ripon, and Southwell; one church 
of regular canons of the Augustinian Order at 
Southwark. Three parish churches—Birmingham, 
Newcastle, and Wakefield—were raised to the rank 
of cathedrals. Two cathedrals, at Truro and 
Liverpool, have been built (the latter being still in 
course of erection). 

The immense difference between such a building 
as York Minster and, say, Wakefield Cathedral, 
formerly the parish church, is so fundamental that 
the novice naturally asks, ‘‘ What isa cathedral ? ” 
The plain answer to that question is that its 
essential distinction does not consist in the im- 
portance of the building, but in its possession of 
the chair of the bishop which constitutes it the 
chief church of the see. The great interest of our 
cathedrals, abbeys, and collegiate churches is to 
be found largely in their variety and the gradual 
growth of the buildings. Thus when we have a 
cathedral, such as that at Salisbury, built at one 
time and in one style, we are inclined to find the 
interior somewhat uninteresting if compared with 
the charms of the work of successive periods to be 
found in most of the other cathedrals. The exterior 
of Salisbury Cathedral, however, gains more than 
the interior loses from the unity of origin. Here 
the symmetry and supreme harmony of the parts 
is so striking that it cannot but be considered as 
one of the wonders of the world for perfection of 
beauty. 

In a few generalisations on the great ecclesiastical 
buildings of the country the exteriors may take 
precedence of the interiors. 

The comparison of English west fronts is a 
fascinating study. They are very varied in char- 
acter, but the weak point in most of them, even 
some of the most beautiful, lies in the smallness of 
the main doors, and it is not necessary to compare 
these with the magnificent west fronts of French 
cathedrals to see this. Mr. Bond remarks upon 
the doors in the fine front of Wells Cathedral :— 
“The windows are mere slits in the wall, the door-- 
ways mere holes for frogs and mice.” It is easy 
to see how this came about as a survival from the 
Norman period, but it is none the less to be 
deplored. The rich Norman door was low, but it 
was also wide, and was important from its richnegs, 
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When the pointed areh took the place of the round 
arch the need of a high door was not recognised. 
The two west fronts most Continental in appear- 
ance are at Peterborough and Lincoln, but even 
here the height of the pointed arch is shown in the 
arcades and windows and not in the-doors. St. 
Alban’s Abbey had a fine west front until this was 
replaced by an uninteresting one set up by Lord 
Grimthorpe. Towers and spires can only be men- 
tioned as forming a wide field of comparative 
investigation,as also dochapter-houses and cloisters. 

Mr. Bond refers to the continuous efforts of the 
builders to get more light into the churches. The 
Normans built solidly and used small windows, 
partly because churches were frequently required 
for purposes of defence, and sometimes fortified. 
Afterwards larger and larger windows were gradu- 
ally introduced. 

The great height of the piers in the Norman 
nave of Gloucester Cathedral is very striking. 
The piers at Norwich are fifteen feet high, whilst 
those at Gloucester are double that. Mr. 
Bond accounts for this by reason of the want 
of light in the building. As the cloister was on 
the north side of the nave, it became necessary for 
the north aisle to be lofty so that the windows 
could be set so high that their sills were above the 
cloister roof. The crypts of many of the cathedrals 
are of great interest, particularly from the historical 
point of view. That at York forms a perfect 
museum of the former foundations of different 
buildings. 

This volume forms so admirable a guide to our 
cathedrals that one cannot but ask for a companion 
to illustrate the beautiful abbeys and collegiate 
churches that have not been raised to the rank of 
cathedrals. There must be a public which would 
welcome such a book, for these wonderful buildings 
are almost as much visited as the cathedrals. 


H. B. WHEATLEY. 


THEORETICAL AND PHYSICAL CHEMISTRY. By 
S. Lawrence Bigelow, Ph.D., Professor of General 
and Physical Chemistry in the University of 
Michigan, London: Duckworth & Co. 7s. 6d. net. 


We must recognise the term “physical chem- 
istry’? as an accepted expression of the present 
time, but in doing so it may be expedient to glance 
back for a century or a trifle over—to the period 
when Davy isolated the metals of the alkalies—a 
period when chemistry was usually classed as one 
branch or section of physical science or natural 
philosophy, and the chemistry of that time scarcely 
went beyond a study of elements and compounds, 
while the mathematics of the chemical laboratory 
seldom rose higher than the rule of three. 

Even when the revised edition of Watts’s “ Dic- 
tionary of Chemistry ” was issued (1888-1894), the 
term physical chemistry had not been firmly 
established, as we find (Vol. IV. pp. 170-271) that 
Dr. Capstick’s classic treatise on ‘‘ Physical Methods 
used in Chemistry ” is introduced almost with an 
apology. At the present time, however, physical 
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chemistry is a well-understood expression, and the 
chemistry-of‘our time cannot be treated of without 
a liberal infusion of physics and of the higher 
mathematics. 

Professor Bigelow’s work is designed to meet the 
needs of the student of the present day in the 
matter of physical chemistry and theoretical 
chemistry, and to one who can comfortably 
tolerate the erratic digressions incidental to the 
American style the work may be of very real 
Service, and some portions of it manifest a depth 
of thought that takes it beyond the scope of the 
usual laboratory thought and studies. From this 


point of view we may refer to the chapter on. 


“The Scientific Method,” in which chapter sub- 
jective facts, the various uses of the word “law,” 
and the nature and function of theories, come under 
consideration. 

Among the more pronouncedly American charac- 
teristics are the sudden and erratic digressions. 
Thus, for example, there is a well thought-out 
chapter of over thirty pages on “The Intensity 
Factor in Electro-Chemistry.”” The practical spirit 
and the thought of the moment step in suddenly, 
and the author interpolates a section on “ Three 
Ways to Damage a Storage Cell,’ this section 
being conceived in the spirit of —‘‘ Not this, by no 
means, that I bid you do.” 

It is somewhat of a surprise to find in a manual 
of theoretical and physical chemistry, and more- 
over a manual in which the illustrative mathe- 
matics rise as high as the calculus, nearly three 
pages devoted to a very elementary matter of 
practical arithmetic or arithmetical routine, 
namely, the use of logarithms (pp. 521-528), 
but these peculiarities are not of very much 
importance. Still we cannot say the same of the 
more serious faults on p. 525. What is termed 
a ‘liter’ is stated to equal 1:0567 quarts, liquid 
measure, whereas, according to our statutory 
definition, one litre is equal to 1:75980 pints. In 
extenuation of the above-mentioned statement 
about the “liter,” it may be urged that the United 
States liquid quart is intended, but if so, there is 
an inconsistency in lower down specifying a gallon, 
about 6°24 of which corresponds to a cubic foot. 
On this page not one of the three systems, 
metric, American, or British is quite consistently 
stated. Tt is remarkable that so many writers of 
scientific books take great pains in searching out 
and giving references to technical matter, but 
appear to accept unauthorised data as to weights 
and measures with so blind a faith that incon- 
sistent and inaccurate statements as to weights 
and measures are by no means infrequent in 
scientific and technical text-books. 

If p. 525 were replaced by a satisfactory revision, 
in accordance with the British and other statutory 
standards, Professor Bigelow’s work might be 
characterised as thorough, and even more free 
from incidental errors and slips of the pen than 
can reasonably be expected; thus, for example, the 
omission of the letter “n ”? from an expression on 
p. 524 is not likely to embarrass any student. 


Mos na. 
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A prominent merit of the work is the incisive 
conciseness of style, and the illustrative engravings 
are conceived in the same spirit, no space being 
wasted by extending an illustration beyond the 
actual matter to be elucidated. 

The section on precautions and sources of error 
in relation to the determination of molecular weights 
(p. 316) by the boiling-point method, is typical of 
many similar sections and paragraphs; lucid, 
pertinent, concvise, and clearly indicative that the 
author is himself a careful and observant worker. 
It is pointed out that a change of 0-1 mm. in the 
pressure will influence the boiling-point of water 
to the extent of 0°004°. As the Beckmann ther. 
mometer is ordinarily read to 0' 001°, the barometer 
must not only be watched, but auspicious times 
must be watched for; itbeing generally more satis- 
factory to repeat the work than to apply a correc- 
tion for barometric change during the operation. 
The author’s own apparatus for work with the 
Beckmann thermometer is a step in advance; the 
outside being vacuum - jacketed, while internal 
electric heating renders glass beads unnecessary. 

The note on liquid air as a refrigerant (p. 261) 
involves a fact that is too often lost sight of, 
namely, that notwithstanding the value of liquid 
air when intense cold is required, ice is, weight for 
weight, more effective in relation to the total 


cooling power. Tuomas Boras. 


THOMAS ARMSTRONG, C.B.: 4 Mrmorr. London: 


Martin Secker. 10s. 6d. net. 


This book sprang from the desire of the many 
friends of Thomas Armstrong to mark their 
appreciation of the place which he held in their 
estimation. The nucleus was to consist of the 
reminiscences written by himself during his later 
years, but the idea gradually grew, and it was 
decided to publish a short biography, and to 
reproduce some of his work. The task of writing 
was entrusted to several friends, and the editorship 
to Mr. L. M. Lamont. The result is rather a 
chaotic volume, with a good deal of repetition and 
a want of proportion; but in spite of these draw- 
backs one contrives to catch glimpses of a very 
engaging character, and a great deal of gossip 
about interesting people. 

Whatever may be thought of Armstrong’s work 
as a palnter—and few will think that his maturer 
years realised the promise of his youth—no one 
can deny that he possessed a genius for friendship, 
He was on intimate terms with almost all the 
great Victorians. He studied in Paris with Du 
Maurier, Whistler, and the rest of “the Paris 
gang,” amongst whom he lived in the kind of 
atmosphere described in “ Trilby ” (a novel, by the 
way, of which he often speaks with extraordinary 
enthusiasm); and on his return to London he was 
welcomed into a large circle of friends, which 
seemed to include almost every living person of 
note and interest. One of his favourite houses of 
call was Moray Lodge, where Mr. Arthur Lewis 
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delighted in organising private theatrical enter- 
tainments. Charles Keene, Millais, Fred Walker, 
Burnand, and a host of other notabilities used to 
foregather here; and here, probably for the first 
time, Gilbert and Sullivan collaborated in ‘* Trial 
by Jury,” and so started that brilliant series of 
operas which made their names a household word 
throughout the country. 

On almost every page of this book, recording a 
life which extended from 1832 to 1911, one reads 
of Armstrong’s delightful friendships with people 
whom it was a joy to know. Randolph Caldecott 
wrote : ‘‘ Pen can never put down how much I owe 
in many ways to T. A.” A touching account is 
given of John Leech’s funeral: “ You never saw 
such an affecting sight as when they put him in 
his grave. Millais suddenly burst out crying con- 
vulsively, and several others sobbed out loud, while 
the parson (Hole, who wrote that “Tour in 
Ireland ”) read in a trembling voice and could 
hardly help breaking down too. Poor old Mark 
Lemon, as well; really it was quite awful, and I 
was so demoralised that my nervous system is 
hardly steady yet.” 

The book contains a number of anecdotes—as 
indeed might be expected of one which includes a 
section of forty pages entitled ‘‘ Reminiscences of 
Whistler ”—among them a story of Disraeli which 
will be new to many. Ata Royal Academy banquet 
Disraeli in his speech said: ‘“ However much the 
English school of painting may be defective in 
technical skill, it has at any rate that high imagi- 
native quality which in art is beyond and above 
all others.” After the dinner the Prime Minister 
took Browning’s arm, and walking along, with a 
glance now and then at the walls, exclaimed: 
“Tut, tut! Nota single picture with the slightest 
trace of imagination in it.” When Browning some 
time afterwards ventured to ask how these two 
opinions could be reconciled, Disraeli replied: 
“My dear Mr. Browning, nobody but a poet would 
allow confusion to arise between what he says and 
what he thinks.” 


~ GENERAL NOTES. 


FOREIGN CAPITAL In Rvussr1a.—According to 
statistics recently prepared in Russia, a considerable 
increase in the number of new companies took 
place in 1911. New Russian and foreign companies 
whose statutes were confirmed by the Government, 
amounted to 262, as compared with 198 in 1910, 
and 131 in 1909, while the share capitals of 
the concerns amounted to £32,000,000 in 1911, 
£23,000,000 in 1910, and £11,000,000 in 1909. Out 
of the total number of companies approved, 161 
with a capital of £18,000,000 commenced business 
in 1911, as compared with 104 and £11,000,000 in 
1910. The undertakings of Russian origin repre- 
sented 75 per cent. of the share capital in 1911, 


26 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


and the foreign companies 25 per cent. The most 
prominent position among the foreign companies 
is occupied by those of British origin, there being 
thirty companies with a share capital of £7,000,000. 
France comes second with four companies, and 
a capital of £988,000; Belgium third with two 
companies; and Germany fourth with two 
companies. Most of the foreign companies are 
connected with the naphtha industry, which alone 
comprised four-fifths of the companies formed in 
1911. It is stated that German investments in 
already existing Russian companies have been of 
considerable amount in recent years. 


COMMERCE OF MONTENEGRO.—This little country, 
which has so suddenly achieved greatness, was 
a principality until two years ago, when it was 
proclaimed a kingdom by the national Skupschina 
on the fiftieth anniversary of the accession of 
Prince Nicolas. It formerly formed part of the 
Old Servian Empire, which came to an end in 1389, 
Since then it has remained an independent nation. 
The country consists of elevated ridges with high 
mountains, the sides of which are mostly covered 
with extensive forests. The area is 9,080 square 
kilometres (3,505 square miles). The population, 
which has been reduced by emigration, is about a 
quarter of a million at the present time. The 
principal towns are Cettinje, the capital, with a 
population of 4,355. It possesses two sea-ports, 
Antivari and Dulcigno, and a railway from the 
former to the Lake of Scutari, 18 kilometres 
(11 English miles) in length. Agriculture in 
Montenegro is very primitive, the chief products 
being maize, a little wheat, potatoes, sumac. 
Tobacco, which is a monopoly in the hands of an 
Italian company, is also grown. There are about 
60,000 head of horned cattle, half a million 
sheep and goats, and 8,000 pigs. The chief 
exports are castradina (smoked mutton), which is 
shipped principally to Austria for the army. The 
only manufactures are a coarse woollen cloth. In 
1904 Montenegro increased her important duties 
by 25 per cent. ad valorem on the average. This 
has given a great deal of dissatisfaction to the 
population, and has had the effect of encouraging 
smuggling across the Austrian frontier. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 25...British Decorators, Institute of, 
Painters’ Hall, Little Trinity-lane, E.C., 8 p.m. 
Mr. A. S. Jennings, ‘‘ The Decoration of Small 
Houses.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C., 5 p.m. Inaugural Address by the President, 
Mr. F. Schooling. 

East India Association, Caxton Hall, Westminster, 
S.W., 4.30 p.m. Colonel A. F. Laughton, ‘‘ Burma, 
the Third Burmese War, and Indian Mythology.” 

Architectural Association, 18, Tufton-street, S.W., 
8 p.m. Mr. H. Cubitt, ‘The Prosaic in Archi- 
tecture,’ 
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TUESDAY, NOVEMBER 26...ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C., 4.30 p.m. (Colonial 
Section.) Professor W. H. Warren, “The Hard- 
wood Timbers of New South Wales.” 

Sociological, at the Royal Asiatic Society, 22, Albe- 
marle-street, W., 5.15 p.m. Miss B. L. Hutchins, 
“ Fatigue and Efficiency.” 


Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
1. Dr. A. J. Allmand, ‘‘ The Billiter Alkali-Chlorine 
Cells.” 2. Mr. R. Ellis, “A Neutral Oil Emulsion 
as a Model of a Suspension Colloid.” 3. Mr. J. H. 
Stansbie, ‘‘ Note on the Electrolysis of Nitric Acid 
Solutions of Copper.” 

Civil Engineers, 25, Great George-street,$.W.. 8 p.m. 
Mr. C. J. B. Cooke, ‘‘ Mechanical Handling of Coal 
for British Locomotives.” 


Zoological, Regent’s Park, N.W., 8.30 p.m. 1. Mr. 
G. W. Smith and Dr. E. H. J. Schuster, ‘The 
Genus Engæus, or the Land Crayfishes of 
Australia.” 2. Mr. E. S. Goodrich, “On the 
Structure of Bone in Fishes: a Contribution to 
Paleohistology.” 3. Dr. C. L. Boulenger, ‘‘ Report 
on the Myzostomida collected by Mr. Cyril Cross- 
land inithe Red Sea in 1905.2 4. Hon. Paul A. 
Methuen, ‘‘ Description of an Amphipod belonging 
to the Family Talitride, from the Woodbush, 
Transvaal.” 5. Mr. Bruce F. Cummings, ‘‘On 
some Points in the Anatomy of the Mouth-parts 
of the Mallophaga.” 


Colonial Institute, Whitehall Rooms, Whitehall- 
place, 8.W., 8.30 p.m. Sir Bampfylde Fuller, 
“ The Purpose of Life in the East and in the West.” 


WEDNESDAY, NOVEMBER 27...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Harold 
Cox, “ Political Economy as a Code of Life.” 


United Service Institution, Whitehall, S.W., 3 p.m. 
Major C. E. D. Budworth, “Training and Action 
necessary to ensure Co-operation between Artillery 
and Infantry.” 


Royal Society of Literature, 20, Hanover-square, W., 
5 p.m. Dr. W. E. A. Axon, “The Canon of De 
Quincey’s Writings : with some of his Unidentified 
Articles.” 


THURSDAY, NOVEMBER 28...Concrete Institute, 296, Vauxhall 
Bridge-road, S.W., 7.30 p.m. Mr. J. M. Theobald, 
“Bills of Quantities for Reinforced ConcreteWork.’’ 
Royal Society, Burlington House, W., 4.30 p.m. 
Antiquaries, Burlington House, W., 8.30 p.m. 


Child Study Society, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. Discussion on the Outlook of the 
Adolescent towards Livelihood, to be opened by 
Mr. A. H. Paterson and Mrs. M. O’Brien Harris. 


Camera Club, 17, John-street, Adelphi, W.C, , 8.30 p.m. 
Mr. H. M. Lomas, “The Cinematograph in Con- 
nection with Travel.” 


Electrical Engineers, Institution of, 
embankment, W.C., 8 p.m. 


Royal Society of Literature, TheAcademic Committee 
of the, Caxton Hall, Westminster, S.W., 5 p.m. 
Obituary Addresses by (1) Professor W. P. Ker, 
‘“ Andrew Lang”; (2) Professor J. W. Mackail, 
« Arthur Woollgar Verrall.” 


Victoria 


FRIDAY, NOVEMBER 29... Engineers and'Shipbuilders, North- 
East Institute of, Newcastle-on-Tyne, 7.80 p.m. 
National Health Society, at the Royal Society of 
Medicine, Wimpole-street, W., 4.30 p.m. (Lady 
Priestley Memorial Lecture.) Professor Metchni- 
koff, ‘‘ The Warfare against Tubercle” (in French). 
Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. G. Canning, “ Ship’s Cargoes : 
Disinfection and Fire Extinction,” 
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NOTICES. 


NEXT WEEK. 

Monpay, DECEMBER 2nd, 8 p.m. (Cantor 
Lecture.) CHarues R. Darie, A.R.C.Se.1., 
F.I.C., “ Methods of Economising Heat.” 
(Lecture I.) 

WEDNESDAY, DECEMBER 4th, 8 p.m. (Ordi- 
nary Meeting.) A. ZimmMerMANN, “The Manu- 
facture of Sugar from Wood, and its Economic 
Importance.” THomas Tyrer, F.I.C., F.C.S., 
will preside. 


Further details of the Society’s meetings will 
be found at the end of this number. 


COLONIAL SECTION. 

Tuesday afternoon, November 26th; the 
Richt Hon. Sir Georce Hovusron REID, 
G.C.M.G., D.C.L., K.C., High Commissioner 
for Australia, in the chair. A paper on “ The 
Hardwood Timbers of New South Wales ” was 
read by Proresson W. H. Warren, LL.D., 
M.Inst.C.E., M.Am.S6c.C.E., Dean of the 
Faculty of Science, and Challis Professor of 
Engineering, in the University of Sydney. 

The paper and discussion will be published 
in a subsequent number of the Jowrnal. 


CANTOR LECTURES ON 
OIL ENGINES.” 
The Cantor Lectures on “ Heavy Oil En- 
gines,” by Caprain H. Ruru Sankey, R.E. 
(Retired), M.Inst.C.E., have been reprinted from 
the Journal, and the pamphlet (price one 
shilling) can be obtained on application to the 
Secretary, Royal Society of Arts, John Street, 
Adelphi, W.C. 
A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


“HEAVY 


PROCEEDINGS OF THE SOCIETY. 


SECOND ORDINARY MEETING. 


Wednesday, November 27th, 1912; SIr 
GEORGE Ranken AskwitH, K.C.B., K.C., Chief 
Industrial Commissioner of the Board of Trade, 
in the chair. 


The following candidates were proposed for 

election as menrbers of the Society :— 

Gibson, Alfred, M.A., Durrants Hotel, Manchester- 
square, W. 

Gulbenkian, Nubar Sarkis, 38, Hyde Park Gardens, 
W. 

Martin, G. T. Barnes, Assoc.M.Inst.C.E., Caixa 
403, Rio de Janeiro, Brazil, South America. 

Miller, Sir John Ontario, K.C.S.I., Rowley Lodge, 
Arkley, Herts. 

Seale, Edward Wilmot, jun., 60, St. Martin’s- 
lane, W.C. 

Tyndale, Walter, Broad Dene, Haslemere, Surrey. 


The paper read was— 


POLITICAL ECONOMY AS A CODE 
OF LIFE. 
By Harop Cox. 

Probably no branch of human study has ever 
suffered such a complete change in popular 
estimation in the course of a couple of genera- 
tions as political economy. Sixty years ago 
political economy was widely regarded as an 
infallible guide to human action. The pro-. 
fessors of the science were able to assume a 
pontifical attitude, and to declare dogmatically 
what ought or ought not to be done by Parlia- 
ment and by the people, and even when their 
advice was not followed their opinions were 
received with the greatest deference. In the 
case of John Stuart Mill, this feeling of respect 
reached a height which it is difficult for the 
present generation to understand. In one of the 
two great political parties Mill’s dicta were 
received with almost as much reverence as if 
they had been divinely inspired ; while the other 
party felt itself gravely handicapped if it could 


27 


28 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


not adapt its policy to his principles. Within the 
brief period of two generations this whole atti- 
tude of the public has changed. Instead of an 
exaggerated reverence for the teaching of poli- 
tical economy, we now have an almost equally 
exaggerated contempt. Economists still, indeed, 
produce books. and the subject is still taught 
in the old universities, and by many people 
quite seriously studied in such modern institu- 
tions as the London School of Economics; but 
no practical politician now thinks it worth while 
to inquire what the professed teachers of political 
economy think on any subject. They were, 
indeed, formally consulted nine years ago on 
the question of Tariff Reform, but it is doubt- 
ful whether their elaborately guarded replies 
influenced the opinion of a single person. 

If we ask what is the cause for this change 
in the attitude of the public, I think we shall 
find the answer to be, first, that the political 
conditions which made the doctrines of mid- 
Victorian economists attractive fo mid-Victorian 
politicians no longer exist; and, secondly, that 
the public believes—in the main with good 
reason—that the doctrines of political economy 
are based on an analysis of one side of life 
only, and cannot, therefore, form a guide for 
life as a whole. 

The first point may be very briefly explained. 
During the earlier half of Queen Victoria’s reign, 
political power was entirely in the hands of the 
upper and middle classes. The latter repre- 
sented the advanced political thought of the 
country, and they had learnt by practical 
experience that what may be called the economic 
virtues are necessary for success in business. 
Thus the teachings of political economists 
roughly coincided with the predilections of the 
class which exercised a dominant influence in 
the State. To-day the political power of the 
middle classes has, to a large extent, passed 
to the classes often spoken of as the working- 
classes, but more accurately described as the 
class of wage-earners. The wage-earner does not 
necessarily know anything of business, in the 
commercial sense, nor of the conditions necessary 
for business success. His personal outlook is 
limited to obtaining as good a wage as possible 
for himself and his fellows, and he has very 
little use for what may be called middle-class 
economics. The politicians reflect his views. 
They treat political economy as out of ‘date be- 
cause it does not appeal to their present masters. 

There is no obvious means of dealing with 
this situation, for of all people in'the world, 
politicians—by the very nature of their position 
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—are the least likely to undertake an unpopular 
crusade. Therefore economists would do wisely 
to lay aside any hope of securing a rehabilitation 
of political economy through the favour of 
politicians. It is far more profitable to consider 
whether they cannot themselves remove the 
objection so widely felt that political economy 
deals only with one side of life. Let it be 
frankly admitted that it is difficult for political 
economists to enlarge the scope of their study. 
They set out to consider the laws relating 
to the production and distribution of 
wealth, and they naturally concentrate their 
attention on those qualities in human nature 
which are most directly concerned with wealth 
production, for unless plenty of wealth is 
produced there will be very little to distribute. 
Nor even in dealing specifically with problems of 
distribution is it easy for economists to do other- 
wise than argue on the assumption that men will 
seek their own pecuniary interest, for except 
on this hypothesis it is impossible to make any 
broad generalisation which can be dignified with 
the name of an economic law. Obviously, 
however, it is untrue that people always seek 
their own pecuniary interest, and still more 
obviously is it undesirable that they should 
always do so. It is, therefore, clear that 
political economy, as at present interpreted, 
cannot form a code of life, and from this proposi- 
tion, which every economist would accept, the 
public has passed by an easy leap in logic to 
the further proposition that political economy 
is not required as a guide at all. 

That is, roughly, where we stand at the 
present time; and all who have given serious 
attention to political problems will admit that 
the position is most unsatisfactory. For, 
however inadequate the study of political and 
social problems by professed economists may be, 
it is, at any rate, a study. The economist does 
think; he does attempt to consider causes and 
calculate results, and he has no other motive 
but to arrive at the truth. But the politician 
need not think at all. His business is to deal 
with the political pressure of the moment; he 
has neither leisure nor inducement to reflect 
upon the future consequences to the nation of 
Before the measures 
which he supports come to their full fruition 
the electors will be interested in some new 
political cry, and he will then be judged not by 
what he has done in the past, but by what he 
is saying at the moment. That politicians, living 
under such conditions, are not even more cynical 
than they are is a remarkable testimony to the 
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inherent goodness of their nature. They know 
perfectly well that their bad deeds and their 
good deeds will equally be forgotten at the end of 
a few months, and that all that really matters is 
the power to make an effective speech on some 
subject that is momentarily interesting the public. 

As the democracy becomes more conscious of 
its power the demand for speech-making will 
certainly increase, and politicians will find 
themselves obliged to rely more and more on 
their powers of rhetoric, and less and less on 
the exercise of such powers of reason as they 
possess. If, then, political economy is to be 
dismissed as altogether useless, there will be no 
one left to think out political and social problems 
from the point of view of the permanent welfare 
of the nation, and Parliament will rush from 
one experiment to another in response to each 
passing wave of public sentiment or to the 
momentary. enthusiasm of some influential 
politician. 

Whether we can prevent this, so far as the 
House of Commons itself is concerned, seems 
to be doubtful, but at least it is desirable that 
there should be some well-informed public 
criticism, and I do not see where that is to come 
from except from political economists. It is 
futile, however, to expect the public to pay 
much attention to political economy as long 
as the scope of that study retains its present 
limitations. 

The particular purpose then, of my paper 
to-night is to urge that the scope of political 
economy should be enlarged, and that, while 
abandoning the attempt—which was always 
futile—to make it a precise science, we should 
try to evolve from it a practical guide in the 
affairs of life. That it can only apply to some 
of the affairs of life is, of course, obvious. We 
do not, for example, want the political economist 
to take the place of the medical practitioner, 
or to set himself up as a critic over the architect 
and the engineer. It is mainly in the sphere 
of politics, as his designation implies, that the 
political economist ought to act, and it is with 
problems arising out of the production and 
distribution of wealth that he is essentially 
concerned. The view I am now venturing to 
put before you may be summed up in a sentence 
by saying that the ideal of the political economist 
should be to guide the human race in the pursuit 
of those forms of happiness which are dependent 
on the production and distribution of wealth. But 
if that be his ideal, it is clear that he must 
dismiss altogether the conception of man as 
merely a money-loving animal on which the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 29 


earlier economists based most of their 
reasoning. It is impossible to arrive at any 
general conclusions of practical value unless 
we take into account, not only man’s instinc- 
tive desire for his own profit or pleasure, but 
also his willingness to sacrifice that desire at the 
bidding of other instincts. These other instincts 
or motives frequently exercise a determining 
influence in human affairs, while at. all times 
their presence modifies results which would be 
reached. if men were actuated by selfish motives 
only. To ignore their existence would be to 
rule out of consideration essential factors in 
every social problem. This would doubtless be 
permissible if our only object were intellectual 
exercise, just as mathematicians set themselves 
and their pupils imaginary problems about 
moving bodies that have no weight, and are 
unaffected by the resistance of the air. We 
used in my undergraduate days, I remember, to 
parody these problems by asking one another 
what would happen under various complicated 
conditions when an elephant, whose weight 
might be neglected, glided in vacuo down an 
inclined plane. 

I admit the temptation to this kind of 
mental gymnastic. It is fascinating for an 
economist, especially if he has a mathematical 
turn of mind, to start off with some simple 
hypothesis as to the working of economic forces, 
and then to deduce by elaborate analysis some 
result which looks extremely learned on paper, 
and possesses the saving merit that the men of 
the world who might be able to test its truth 
have not the remotest idea what it means. 
The economists of this school remind me of an 
eminent mathematician, who remarked that 
the one branch of mathematics which really 
appealed to him was the theory of numbers, 
because it had never been degraded by being 
turned to practical use. With all respect to 
the eminent and highly ingenious economists 
who of late years have been devoting themselves 
to applying the integral calculus to political 
economy, I am presumptuous enough to think 
that ngthing they have done in this direction 
is of the slightest use to God or man. Human 
life is far too complex and too uncertain in its 
action to be brought within the scope of mathe- 
matical analysis, and the attempt to apply 
precise methods where precision, by the nature 
of the sase, is impossible seems to me wasted 
effort. a 

But this mathematical phase of political 
economy is comparatively modern, and will 
probably prove ephemeral. The more important 
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matter is the necessity for the frank abandon- 
ment of the view of the older economists that 
political economy is only concerned with man 
as a money-loving animal. Unless this is done, 
political economy is useless as a practical guide. 
For our unselfish instincts are just as much part 
of our being as our selfish instincts. We cannot 
get rid of the one or the other without ridding 
ourselves of our human nature. It is through 
their unselfish instincts that men have been 
raised above the level of the beasts, and without 
them we should sink again to that level. Let 
not this consideration, however, lead us even 
for a moment to despise the selfish instincts. 
They also have their part to play, for if they 
were destroyed, not only would one great cause 
of material progress cease, but the race itself 
would come to an end. 

Recognising, then, that selfishness and 
unselfishness are both essential to human 
existence, it follows that sometimes it must 
be right to act selfishly and sometimes to act 
unselfishly. One of the duties of political 
economists, perhaps the main duty, is to work 
out general guiding rules, so that a man may 
know approximately how he ought to act in 
particular cases; whether he ought to follow 
the dictates of the primordial selfish or animal 
instincts, or whether he should yield to the 
promptings of the more _highly-developed 
unselfish instincts of civilised man. 

Let me take a very commonplace illustration. 
A man is asked for money by a beggar in the 
street. Ought he to gratify the instinct of 
unselfishness which prompts him to relieve the 
suffering of others, or ought he to obey the 
selfish instinct which advises him to keep his 
money for himself ? It will be observed that I 
use the words selfish and unselfish in their crude 
and direct meaning. Doubtless the giving of 
money to beggars may, in many cases, best be 
described as a refined form of selfishness. The 
giver obtains the gratification of flattering 
himself that he has done a kindly act, and the 
value of the coin given is so insignificant in 
proportion to his command over money, that— 
in the beggar’s own phrase—he “ never misses 
it.” That may be the usual psychology of street 
almsgiving, but for simplicity of argument it is 
better to assume that the giver gives something 
that he really wanted for himself, and that he 
gives it, not to titillate his own emotions, but 
solely for the sake of doing a kindness to a 
fellow human creature. The desire to be kind 
to others is part of the moral force, which, as I 
said just now, lifts men above the beasts, It 


certainly ought to be encouraged; yet, in this 
particular case, every economist knows that the 
action is a bad action. I need not weary you 
with a prolonged demonstration of that elemen- 
tary point. The law of supply and demand 
comes into operation here as everywhere. If 
respectable old gentlemen and middle-aged 
ladies go about the streets .prepared to give 
half-crowns or sixpences to any beggar who 
wears a face of woe, it is quite certain that a 
sufficient supply of woebegone beggars will be 
produced to meet the demand. The experience 
of every generation and of every country shows 
that almsgiving does not relieve poverty, but 
creates it. I remember once discussing with a 
labouring man in the country the news that a 
fund had been started in London for the relief 
of the unemployed. His comment was quaint 
and conclusive. He said that it reminded him 
of an old lady he used to work fer, who was 
very much pestered by the sparrows eating her 
fruit-buds. So she began to put out bread- 
crumbs to satisfy their hunger with an alternative 
diet. One day she said to him: “I can’t make 
out how it is. I cut up half a loaf every day, 
and there are more sparrows than ever there 
were.” She had forgotten that economic 
motives affect sparrows, even if moral motives 
do not. 

Indiscriminate almsgiving is a real and very 
serious offence against the well-being of the 
community. It may be prompted by moral 
motives, but it is an immoral act. The more 
extensively it is practised the greater will be 
the number of people tempted to abandon 
honest industry and to geek a livelihood by 
degraded and degrading means. I do not, of 
course, for a moment suggest that a man who 
has means to spare cannot often do great good 
by using his money to help those who are poorer 
than himself. But, if he wishes the money to 
be a real help, and not a means of degradation, 
he must give himself as well as his money, he 
must inquire personally into the whole case, and 
he must give time and thought to finding out 
the best way of removing the trouble, whatever 
it may be, and preventing its recurrence. If he 
has not time to do all this, he had better keep 
his money for his own use; for however unwise 
his personal expenditure may be, it will rarely 
do as much harm as is done by the foolish 
generosity which maintains a class of pro- 
fessional beggars. 

This commonplace illustration brings out very 
clearly the necessity for economic guidance in 
the daily affairs of life. Even when we wish 
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to sacrifice ourselves for the sake of others, we 
cannot be sure that we are not doing harm 
-rather than good, if we do not first think out 
carefully the economic results of our would-be 
moral action. As an illustration on a larger 
scale, take the problem of unemployment. Few 
things in life are more pitiable than the fate of 
the man who honestly wants work and tramps 
from shop to shop finding none. Such a man ex- 
cusably feels that the world is out of joint. He is 
willing to work, but nobody wants his services. 
We all want to help such a man, but unless we 
are guided by something more scientific than the 
immediate promptings of our own generosity, 
we may easily do more harm than good. Again 
and again in our history have schemes been set 
on foot for finding work for the unemployed, 
and in most cases they have only increased 
the amount of unemployment. The mischief, 
indeed, has been most extensive when the 
apparent generosity has been greatest. Nothing 
could be more generous than the offer made 
by the French Government after the revolution 
of 1848 in the following decree :—“ The Provi- 
sional Government of the French Republic 
undertakes to guarantee the existence of the 
workman by work. It undertakes to guarantee 
work to every citizen.” The decree was made 
on February 25th. On March 9th public works 
were started to provide employment for the 
unemployed, and 3,000 men were enrolled. By 
March 15th the number enrolled had risen to 
14,000, most of them unoccupied, because it 
was impossible to find enough suitable work. 
Those who were not working drew “inactivity 
pay” at the rate of a franc a day. By the 
end of April the number had further risen to 
100,000. Early in May one of the ministers 
delivered an oration to these “ national work- 
men,’ and ventured to refer to the duty of 
working. His remarks were received with 
murmurs of disapproval. By June it was 
evident that unless the experiment was quickly 
brought to an end the public treasury would be 
‘bankrupt. But it was extremely difficult to 
know how to deal with the vast body of men 
who had been attracted to Paris by the guarantee 
of employment. On June 22nd an order was 
issued that all the national workmen between 
the ages of seventeen and twenty-five were to 
enlist in the army. An insurrection instantly 
broke out, and nearly 3,000 of the citizens, 
whose existence the Government had guaranteed, 
were shot down in the streets by Government 
troops. Another 3,000 were sent to penal 
colonies in Algeria. 
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This is a peculiarly striking example of.the 


-terrible cruelty that may be perpetrated by 


people who give play to their generous emotions 
without taking account of economic forces. 
Needless to say, the danger of such wholesale 
suffering becomes all the greater when the 
generous emotions are expressed through the 
agency of the State: for in that case there is 
no natural check upon the generosity. When a 
man is being generous with his own money he 
cannot go very far without asking himself 
whether his generosity is not costing him more 
than he cares to spend. But when members 
of Parliament are giving play to their generous 
emotions at the expense of unseen and often 
voteless taxpayers, there is no immediate limit 
to the follies that may be committed and to the 
suffering that may result. 

In view of the special dangers to which all action 
by the State is exposed, I venture to lay down the 
proposition that Parliament, in any efforts it may 
make to improve the conditions of life for any 
section of the population, should proceed on the 
hard assumption that the majority of men will act 
selfishly and many of them dishonestly. Failure 
to observe this precautionary rule invariably 
leads to results which are as vicious morally 
as they are unjust economieally. For example, 
Parliament, touched with the tragedy presented 
by honest but destitute óld age, passes an Act 
to give pensions to persons over seventy, whose 
income is below a certain figure. Promptly a 
number of people set to work to represent 
themselves as seventy, when they are only 
sixty, or even less; while others who had 
previously -been living in considerable comfort 


_on their own farms or other property make over 


their possessions to their children and plead 
destitution. In the same way, when Parliament 
subsidises out of the taxpayer’s pocket schemes 
for providing work for the unemployed, at once 
loafers who have never done a fair day’s work 
in their lives, and never mean to, rush forward 
to share in the plunder, while honest workmen 
are shut out of the chances of employment. 
Again, when Parliament, in the same spirit of 
vicarious generosity, authorises schoolauthorities 
to charge the rates with the cost of feeding 
hungry children, it is speedily discovered that 
well-to-do parents take advantage of che rate- 
payer’s unwilling bounty and—to quote one 
notorious case—after claiming and receiving 
free meals for their children, indulge themselves 
in a trip on the Continent. 

Therefore, I contend that any attempts made 
by the State to improve the condition of the 
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mass of the people should be based, not on 
generous emotions, but on cold business calcula- 
tions. Such calculations by no means necessarily 
preclude lavish immediate expenditure for the 
sake of a future gain. For example, it may be 
desirable for the State to spend large sums of 
money in training callow youths to become 
skilled workers ; or in applying rigorous discip- 
line to habitual loafers in the hope of instilling 
the habit of work; or in moving people from 
congested urban centres to the untilled acres of 
the Empire. But any such effort at national 
amelioration should be carried out as a business 
enterprise with the closest possible calculation 
into ways and means and probable results. 
The moment the State departs from these 
principles and allows its action to be guided 
by vague humanitarian sentiment the economic 
value of the proposed reformation will disappear ; 
while political corruption will inevitably creep in. 

But if it be the duty of the State to guide its 
action by hard economic principles, equally is 
at the duty of the individual to take other con- 
siderations into account. In matters of law this 
distinction is already recognised. It is the duty 
of the Courts of Justice to enforce the strict 
law; it is the duty of private individuals not 
to take advantage of the letter of the law where 
that would involve unmerited hardship to 
others. In ordinary business this principle is 
not only recognised but acted upon. Constantly 
an individual or a firm will deliberately refrain 
from pressing for the strict execution of a 
bargain which has proved unsatisfactory to the 
other party. In the same way, a good firm in 
dealing with its employees takes into account 
the human as well as the -business relationship, 
and. will, for example, continue paying salaries 
to old servants, not because it is obligatory or 
profitable to do so, but because it would be 
inhuman to do otherwise. My own belief is 
that there is more to be hoped from an extension 
of these principles of private conduct than from 
any Acts of Parliament or threats of trade 
unions. 

How is such extension to be brought about ? 
Clearly it is not sufficient to tell the rich man 
that he ought to deal generously with those 
whom he employs, or whose fortunes he can 
influence. He cannot safely do so, unless he is 
fairly sure that he will be met in the same 
spirit. If not, his generosity will soon become 
indistinguishable from almsgiving, and instead 
of helping to raise the general scale of life for 
those who work he will merely create a hunting 
ground for idlers and swindlers. In other 
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words, the extensive application of humane 
considerations to the business side of life requires 
a general raising of the moral tone of the com- 
munity. For this purpose, it seems to me, that 
we want a new type of preacher—men who, 
whether from the pulpit or the press or the platform, 
will denounce dishonesty, in whatever class of life 
they find it, and who will show in detail how each 
man in every phase of commercial or industrial 
life can carry out the duty of giving the same measure 
to others that he would wish to receive himself. 
There are few social problems that cannot be 
solved by the right application of this old- 
fashioned rule: there are none that can be 
solved without it. 

The problem that more than all others now 
occupies public attention is the contrast between 
rich and poor. Philanthropists and Socialists 
equally lay stress upon this contrast, and some 
politicians are not reluctant to exploit it for the 
advantage of themselves or of their party. The 
first thing that the economist has to do is to 
try to get a clear view of the facts. That they 
are frequently misrepresented is patent. Many 
people speak as if the contrast between rich and 
poor were an entirely modern phenomenon ; 
others dogmatically assert that the contrast is 
greater than at any previous period in the 
world’s history. Neither statement is true. 
Socialists who have been daring enough to carry 
their studies into the dark ages that preceded 
the advent of Karl Marx, may perhaps have 
come across, in pages written nearly two thou- 
sand years ago, a reference to the relative 
positions of Lazarus and Dives. Even earlier 
we find in pictures preserved in Egyptian tombs, 
at least 5,000 years old, illustrations of the 
pomp and luxury enjoyed by the rich man, 
while naked slaves under the fear of the lash 
tilled his fields and ministered to his vanity. In 
Rome, for several centuries after the death of 
Christ, a large part of the industrial population 
consisted of slaves who lived like cattle and 
were liable to be flogged to death or crucified 
at the whim of their owners. Is there any 
contrast in modern times comparable to such 
contrasts as these ? 

In passing, let me remark that the abolition 
of slavery, Whether in Europe or the United 
States, was essentially a moral triumph. It is 
quite true that slave labour is in many ways 
uneconomical; but it would never have been 
abolished on that account alone. There was 
always sufficient profit in the possession of slaves 
to make it worth while for the slave-owner to 
continue the system if he had been actuated 
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. solely by consideration for his own interest. 
What destroyed slavery was the growing religious 
conviction that the institution was morally 
wrong. Without the operation of this moral 
force the economic advantage of free labour 
would never have been generally appreciated or 
even considered. | 

Again, to come to more modern times, it is 
untrue, as the Socialists assert, that the con- 
dition of the manual workers in this country 
has deteriorated since the capitalistic system 


took the place of the earlier organisation of 


industry, where artisans and peasant farmers 
worked on their own account in workshop and 
in field. People who talk of the supposed pro- 
sperity of the working-classes before the capitalist 
era began, fail to realise how completely the 
worst forms of poverty, which were a common- 
place in earlier centuries, have now disappeared 
from our midst. The prayer for preservation 
against plague, pestilence, and famine, which 
was a reality to our ancestors, is a picturesque 
anachronism to ourselves. 
rare intervals an isolated death from starvation 
is recorded, but of wholesale famine we know 
nothing. To ‘show what famine meant three 
centuries ago in quite a small town according to 
- our modern ideas of size, let me read an extract 
from the borough accounts of Newcastle— 

“ Sept. 1597. Paide for the charges of burying nine 
` poore folkes who died for wante in the streets, 3s. 
« Oct. 1597. Paide for the charges of burying 16 


poore folkes who died for wante in the streets, 
. 6s. 8d.” 


_ As for plague and pestilence, though only six 
or seven generations have elapsed since the great 
Plague of London, we most of us to-day do not 
even know what manner of disease it was that 
then raged through the city. Other fell diseases, 
such as typhus, have practically disappeared 
‘within. the lifetime of men now living. Small- 
pox, that used to mark almost every second man, 
has been nearly exterminated; even consump- 
= tion has lost half its terrors. 
the country thus been freed from a hideous 
amount of suffering and loss of-life, but also such 
disease as remains -is now:so treated. that even 
the poorest may receive the attention of highly- 
skilled physicians, and the comfort that a trained 
nurse and a well-warmed room.and suitable food 
can bring. . Contrast this with the way in. which 
our ancestors regarded sick folk in the century 
which some writers have been daring enough; to 
describe as the. golden -century for English 
. labourers...’ 
tration the. way in which Jlepers-were treated. 
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It is true that at 


And not only has. 


It.-will suffice. to take..as.an-illus- — 
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There were leper-houses outside each town, 
where leprous persons could receive gratuitous. 


-maintenance—but what kind of maintenance ?° 


That question is answered by regulations of the 


‘town of Berwick-on-T weed, made in the fifteenth 


century, which provide that rotten meat or 
fish offered for sale in the market was to be 
confiscated, and sent to the lepers outside the 
town for their eating, ‘‘ and if there be no leper 
folk, then the rotten food is to be eee 
destroyed.” 

That such a conception. of: the duty of the 
healthy to the sick is no longer intelligible to us 
is due to the development of the moral sense 
which has accompanied the growth of riches. 
In turn the growth of riches is due to that very 
capitalism which the Socialists denounce as the 
root of all evil. If man had continued depen- 
dent upon his own muscles for the satisfaction of 
his wants he would have been unable to progress 
beyond the stage of naked savagery. Machinery 
in all its myriad forms is the main cause of the 
economic advance of mankind, and machinery 
is the outcome of capital. 

These are truisms to the trained economist, 
but a large section of the public is ignorant of 
them, and is being deliberately taught to dispute 
them. Here and there one of the more cou- 
rageous of the Socialist leaders will honestly 
admit that the condition of the wage-earning 
classes has enormously improved within the 
memory of the present generation, and that the 
general standard of comfort is incomparably 
higher than in any previous century. But the. 
doctrine taught at the street corner is that. 
the working -classes are growing progressively’ 
poorer because they are robbed by the rich. 

One of the first duties of the economist is to 
expose this fiction, for no improved social system 
can be built upon the rotten basis of falsehood. 
That many rich people take much out of the- 
world and give back no contemporary service in 
return is lamentably true ; but it does not follow 
that the poor are robbed. The wealth which 
the rich enjoy is, generally speaking, the result — 


of the increased efficiency -which capital has 
given.-to.labeur..: Ehere--ate doubtless‘ many: 


eases where rich men owe their wealth to other 
factors. . In past ages: force played .a consider- 
able part in the distribution of wealth; and the 
benefits of the forcible. acquisition of property. 
by a: remote ancestor. may have been handed 
down to some :modern gentleman: who, unless: 
he is a, bad shot, never. hurts even a rabbits; In 
more recenti days fraud: has:.taken -the:;place: 
of force to. affect -unjustly: the distribution -of 
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wealth, and there are many people to-day whose 
probity is beyond question, but whose wealth 
is derived from fathers or grandfathers who did 
not scruple to cheat their customers and to grind 
down their employees. Nor are the results of 
fraud confined to inheritance. Non olet pecunia 
—money does not smell—and there are not 
a few people who have bought themselves 
positions in good society with money acquired 
by methods which would better have deserved 
a criminal prosecution. But these factors 
account for a very small proportion of the total. 
Unless capital had immensely added to the 
wealth-producing power of labour, the so-called 
idle rich would be a mere handful. 

In saying this I do not for a moment overlook 
the position taken up by the followers of the late 
Henry George, who contend that wealth derived 
from the ownership of land is on a different footing 
from wealth derived from capital. That there 
are some differences is obvious, but though the 
owner of land may not himself have contributed 
anything to the value of his property we cannot, 
in my judgment, deprive him of the advantage 
of lucky investment without impairing the 
security of private property, and thus weakening 
the basis upon which our economic prosperity 
rests. The advance in the value of land in 
certain favoured spots is only one expression of 
the general advance in the power of producing 
wealth. A K.C. who can command three hun- 
dred guineas for a morning’s work is just as much 
the product of the wealth of the community as 
a landowner who can draw a sumptuous income 
from a few acres of urban land. Each owes his 
fortune to the fact that owing to the accumu- 
lation of capital it is possible to produce wealth 
with greater ease than in previous generations, 
and to maintain a greater population upon a 
small area. It might fairly be argued that in 
strict equity the whole of the increased wealthdue 
to the added efficiency which capital has given 
to labour ought to go to the owners of capital. 
In practice, it is distributed through the com- 
munity. The shares are lamentably uneven, 
but all of us have some part. Even the merest 
manual labourer does obtain an appreciable 
share of the extra wealth produced by the use of 
capital. He is better off than his father was, 
not because he works harder, but because hig 
puny efforts are supplemented by an increased 
volume of capital which he did not save, and an 
improved organisation of industry which he did 
not plan. The wealth that remains over for the 
idle rich is emphatically not a deduction from 
the labourer’s earnings, it is that part of the 


earnings of capital which the capitalist is able - 
to retain for himself. 

This seems to me the true analysis of the 
economic facts, and I'go so far as to say that even 
if rich men gave nothing back in return for what- 
they receive, and spent all their wealth upon 
themselves, they would still be cheap at the price 
—not on account of their own intrinsic virtues 
(which, like other people, they are apt to ex- 
aggerate), but because of the value of the iñsti~ < 
tutions from which they derive their position. 
For the existence of the idle rich depends on the 
recognition of private property and the power 
of bequest. If we abolish those twin institutions 
we might not indeed sweep away idleness, but we 
should certainly sweep away riches. Without 
private property the principal incentive to 
create wealth would disappear, and without the 
power of bequest the desire to accumulate wealth 
would be very greatly reduced. It is because 
men have been able to keep what they get and 
to transmit their right of ownership to their 
descendants that mankind has been able to 
emerge from savagery. As the world grows 
richer so does the number of people who are 
legally entitled to live without working increase. 
But though such persons may give nothing for 
what they receive, their presence involves no 
additional cost to the working community. It is 
true they are only passengers in the boat, but the 
cost of their passage has been more than paid by 
the men who accumulated the wealth which they 
enjoy. That is the economic justification of the 
idle rich, but it is not a moral justification. For 
the rich who are legally entitled to live without 
working are not merely the possessors of wealth ; 
they are also part sharers in our common humanity, 
and as such they are under a moral obligation to 
take their part in the work of the world. Though 
their fares for the boat are paid, the weight 
on the oars for all the crew would be less if these 
privileged passengers also lent a hand. That is 
their duty, not because they are rich, but because 
they are human; and one of the most useful | 
functions of the political economist is to show 
by what methods those who are relieved from 
the necessity of working for their own living 
can best help to make living easier for the rest 
of the world. 

The rich certainly must dismiss the idea that 
they can benefit others by spending their time and 
money solely in search of pleasure for them- 
selves. The notion that the luxurious expendi- 
ture of the rich confers an economic benefit upon 
the poor is one of the crudest of popular fallacies, . 
All expenditure, whether it be selfish in aim or 
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unselfish, creates employment, but unselfish 
expenditure creates not only employment but 
also enjoyment for others; whereas selfish 
expenditure confines the enjoyment to the 
spender. For example, a rich man can create 
just as much employment by spending £1,000 
on the purchase of a first-class motor-car, or on 
the construction of four good cottages for his 
poorer neighbours. In the one case he has pro- 
vided himself with a luxurious vehicle, which 
incidentally will cause more or less annoyance 
to everybody it passes on the road ; in the other 
case he has provided four families with comfort- 
able houses in buildings that should last several 
generations, and may be objects of real beauty. 
Politicians are fond just now of talking about 
the housing problem in rural districts. It is a 
pity that they do not point out that the mere 
upkeep of a motor-car for one year would more 
than suffice to build a house to last for a century. 
Similar illustrations could be multiplied where 
a very small reduction in the percentage of a 
rich man’s or a rich woman’s personal expendi- 
ture would suffice to bring a very large addition 
to the happiness of poorer people, while obviously 
affording in each case the same amount of 
employment. 

Another popular fallacy, with which some idle 
people palliate their idleness, is the doctrine that 
a man who works when he has not the need, as 
the phrase is, takes employment away from 
other people. This hoariest of economic fallacies 
keeps cropping up at every turn. It is con- 
stantly used by trade-union leaders of the baser 
sort to justify the policy of ca’ canny, which, 
boing interpreted, means the policy of doing as 
little work as possible so as to make more 
employment for other men. From whatever 
point of view this fallacy is put forward it leads 
to the absurdity that if a man by working takes 
employment away from others there will be 
employment for everybody when nobody works. 
The truth, of course, is that all those who work 
are engaged in exchanging services with one 
another, and every additional worker means an 
additional service calling for an additional 
exchange. The more workers there are, the 
more wealth for all. If, for example, some of 
the people who are so eloquent upon the plat- 
form about the insufficient cultivation of the 
soil of England, would themselves take a turn 
at hoeing or digging, at extirpating weeds or 
clearing out watercourses, they would add con- 
siderably more to the prosperity of the country 
than by chasing an indiarubber ball or a half- 
tame fox. I do not suggest that rough manual 
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labour is necessarily the best occupation for 
those who have the means to live without 
working. Often such persons can render far 
greater service to the world by organising the 
labour of others, or by suggesting ideas for 
others to carry out. Indeed, one of the best 
forms of work for those who now spend most of 
their time in play is to be found in organising 
amusement for those who are compelled to spend 
most of their time in work. One of the worst 
tragedies of the lives of the poor, both in town and 
country, is the lack of the opportunity and the 
organisation for play ; yet I have heard people 
who spend their days in hunting or motoring 
and their evenings at bridge declare that the 
working-classes nowadays think too much about 
amusement. 

To one other practical point I have already 
referred incidentally, namely, the moral obliga- 
tion of not utilising one’s pecuniary advantage 
to the uttermost in driving a bargain. This 
consideration is of special importance in con- 
nection with an evil which is at the root of so 
many of our social problems, namely, the low 
wages in rural districts. There is little doubt 
that in many counties the low wages which 
prevail are the result of custom rather than of 
any economic necessity, and in such cases the 
well-to-do classes can help to break down a bad 
system by voluntarily paying a rather higher 
wage than the custom of the district has settled. 
It is far better that the owners of a rural estate 
and wealthy residents in country districts 
should pay their employees well than that- 
they should make large subscriptions to London 
hospitals. 

These are a few of the directions in which it 
seems to me that moral considerations can be 
practically applied to supplement the working 
of economic forces. But I lay less stress on these 
practical applications, which require ` much 
detailed examination, than on the broad general 
principle that political economists ought to take 
account of moral as well as economic forces. 
The assumption that all men are engaged in 
seeking exclusively their material advantage 
must be laid aside. No doubt most of us must 
normally think first of ourselves. That is the 
beginning of life, and without this primary 
selfishness the race would come to an end. But 


that is not the whole of life, and as the power 


of man over nature increases, selfishness becomes 
progressively less essential. We can afford to 
be less selfish than our ancestors because the 
conditions of life are easier. But just as it is 
impossible to allow men: to give way to their 
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selfish instincts without the restraint of law, so 
is it dangerous to leave them to gratify their 
unselfish emotions without the guidance of 
general principles based upon a scientific investi- 
gation of economic and social problems. My 
appeal, then, is to political economists to come 
down from the clouds, to be practical as well as 
theoretical, and to have the courage to indicate 
moral duties as well as economic advantages. 
The political economist, as I conceive his réle, 
should supplement both the politician and the 
preacher. On the one hand, it is his business to 
show how political schemes are likely to affect 
the welfare of the nation; on the other hand, 
he has to explain to individuals how they ought 
‘to act in the complex circumstances of our social 
life. It is a difficult rôle to undertake, open to 
much misinterpretation and to many pitfalls, 
‘but it is a rôle worthy of the best brains of the 
nation. 


DISCUSSION. 


THE CHAIRMAN (Sir George R. Askwith), in 
opening the discussion, said he thought Mr. Cox’s 
remarks generally were directed to deal with the 
question of how far selfishness and unselfishness 
should come into political economy, and he had 
directed his arguments chiefly towards the point 
of the necessity of unselfishness. As no doubt 
the audience were aware, Mr. Cox had very great 
credentials for speaking upon the subject of 
political economy. He had been a distinguished 
scholar at Cambridge, where he had studied those 
old political economists whose teachings he had 
attacked that evening. He had then got into 
practical touch with labour in this country, and 
had visited other parts of the Empire. He 
had even been for some considerable time a very 
noted member of that Parliament which he had 
almost led the audience that night to despise, 
and now Mr. Cox had gone into wider fields 
and pastures new, and spoke from practical experi- 
ence from many points of view. The point of 
view which he (the Chairman) thought Mr. Cox 
most desired to impress upon them, apart from 
that of selfishness and unselfishness, was that 
‘into political economy had to be read some 
practical knowledge of everyday life. First of 
‘all perhaps, one' ought to consider: what political 
economy .was. He took it that Mr. Cox was 
putting it upon the broad basis, and not upon the 
narrow basis, as some of the so-called older political 
economists did. The reason why the name got 
into bad reputé was, he (the Chairman) always 
thought, that so many of the theories of the 
‘older political economists got upset because they 
had not‘that- practical experience of human life 
which ‘could lead them to formulate proper theories, 
They had deduced their theories from too small.a 
basis, and naturally the deductions „might be 


November 20, 191%. 


wrong. Darwin, Wallace, and others only pro- 
duced their theories of evolution after years of 
study and most minute examination. He, the 
Chairman, was not so sure that a large number of 
the people who wrote upon political economy had 
anything like the practical knowledge of their 
subjects that philosophers or scientists in other 
schools had had. That, he thought, was perhaps 
the reason why the world grew tired of them. 
Other things came in which upset their theories. 
They had forgotten the power of instinct 
in the human race, and the fact that the 
human race consisted of a number of individuals 
each with a body and mind and soul, and had 
regarded individuals merely as if they were pieces 
of matter without the variations which caused 
the upsetting of their theories. Political economy, 
even perhaps at the present time, might be con- 
sidered to be a bad word. Mr. Harold Cox had 
tried to put it upon a broader basis. He (the 
Chairman) should not agree with him if Mr. Cox 
intended to contend that political economy was 
dead, because even now upon the basis upon which 
Mr. Cox had put it, it was very much alive in the 
sense that a great many people were writing books 
on all sorts of subjects connected with it. But 
even in those books, and when the subject was 
set upon that broader basis, he (the Chairman) 
was inclined to think that many theories were 
frequently advanced without sufficient practical 
knowledge. He would very much like, if it 
were possible, to have an experimental farm on 
which a few energetic people could really put to 
trial some of the methods which were brought 
forward and eagerly supported by persons who 
did not think, or who had not practical experience, 
so that the professors of political economy of 
Oxford, Cambridge, and London might study them 
as they would plants, and see whether some of 
those supposed theories could be really worked out 
in practice. Of course, that was not quite a serious 
suggestion, but it illustrated the idea he had in his 
mind. He was quite tired of seeing in bogks 
and papers arguments about the classes and the 
masses, the rich and the poor, this set of people 
and that set of people, who were to be treated 
as if they were perfectly different sets, one 
of which could be put on one side of the 
table and the other on the other side. It could 
not be done. Anyone who had knowledge of 
the people of this country must know that 
the gradations in‘the square were not nearly 
as many as they wera in the small street round the 
corner, that the gradations in the Hast End were 
infinitely greater than they were in the West End, 
that there were all sorts of gradations in provincial 
towns, and the country, of which the. people who 
wrote about the rich and the poor and the 
classes and the masses had no idea at all; It 
would be avery good thing if writers of political 
economy got! hold’ of “that great’ fact: better 
than they did. Another point which he thought 
of importance was custom. , Mr., Cox’s remarks 
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on that point were perfectly true, and some- 
times it was only after considerable upheaval 
that people began to think that a custom 
might be wrong, and that it might not be in 
what might be called the truer interests of 
political economy. His idea of an experimental 
farm would again apply in that connection. At 
the present time, however, a very large number of 
experiments, or alterations of custom, were being 
made upon all sides. The employers of this 
country were, in addition to what could be read 
of in the papers, making very considerable 
extensions of trials of what better wages in 
many cases could do or what lesser hours could 
do, what would be the effect of heightening the age 
at which they should employ people, and they were 
also considering the various questions which 
were already beginning to stir the country, such as 
the possible effect either in their individual works 
or generally of a minimum wage. All those 
experiments were going on at the present time to 
an extent which was but little appreciated—to 
such an extent that it would be well worth 
while for those persons who desired to write upon 
political economy to make a careful study of them 
and to get the facts so that they might be able to 
produce something which would be of value, and 
perhaps move the minds of those legislators—of 
whom Mr. Cox would have nothing—in the right 
direction. Mr. Cox said that legislators need not 
think. In one sense perhaps that was true ; it was 
difficult for them to have time to think; but it 
was right that if people had studied the subject 
they should endeavour to put legislators on 
the right line. At the present time in this 
country, and in other countries too—because in 
the complexity of modern days international 
interests were woven with national—there were so 
many subjects that it was amazing that not 
more intimate study was given to them with a 
view of trying to work out the laws and to bring 
before legislators and those who had the power of 
m -xing laws what was the right line to follow. 
He had alluded to the question of the minimum 
wage. That was a broad question of the utmost 
importance to this country about which no mis- 
take should be made. It was a question which 
was curiously little understood. Although minimum 
wages had existed in hundreds of works throughout 
the country, and had lately been introduced into 
great industries by Act of Parliament, he had not 
seen properly: worked out what was the actual 
effect of minimum wages, what would be the 
effect if a general minimum wage came into being, 
or how far the extension of the minimum wage 
was a wise thing or not. Within a comparatively 
short time the country might be face to face with 
a grave consideration of that question, and therefore 
it was a matter which it was well worth while for 
people who had an opportunity to consider care- 
fully and to form a judgment upon it, net based 
upon theory or idea only, but based upon actual 
fact. . i S 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, of 


f 
` 


Lord SanpErson, G.C.B., K.C.M.G., said he ~~~ 


could not resist the appeal of the Chaifman 
to join in the discussion, although he did not 
know that he could consider himself an expert 
upon the subject of the paper. He remembered 
a good many years ago, when he was Under- 
Secretary at the Foreign Office, that he once 
approached the late Lord Salisbury with a pro- 
posal that some allowance should be made to 
the junior members of the diplomatic service on 
their passing an examination in political economy. 
Lord Salisbury looked at him curiously for a 
moment and said: ‘‘ Political economy? What is 
it? It is in a state of flux.” He thought that 
was what Mr. Cox had told them that evening, 
and, if he might say so, he did not know that 
the political economists were altogether to be 
blamed on that account. Political economists had 
not had the means of making the kind of experi- 
ments for their purposes which Darwin was able 
to make for his, Their experiences had been few and 
narrow in comparison to what they might be at 
the present time; and there was still much more 
to be done. In these days the science of statistics 
was only in its infancy, and although one might 
make almost anything out of statistics, if properly 
treated they were the basis of all calculations where 
averages were concerned, and political economy 
depended upon averages. There were one or two 
points he desired to touch upon, firstly, with regard 
to the political situation and prospect. He hoped 
that Mr. Cox had taken rather too gloomy a view 
of the situation. At the present moment there was 
an electorate which was politically uneducated. 
It was going through the process of education, 
and a little knowledge was a dangerous thing. 
A half-educated electorate was perhaps more likely 
to make mistakes than even an ignorant electorate, 
because at the bottom the British workman was by 
no means a fool. He had been told by some candidates 
for Parliament that they found among the working- 
men some of the very shrewdest reasoners they 
had met. With regard to the question of Socialism, 
he recollected once talking to a friend of his, a 
man of great administrative experience, who said : 
‘“ Nobody supposes that the present distribution of 
wealth is entirely satisfactory any more than any- 
thing else in this world, but nobody has yet, as far 
as I know, found any workable substitute for it.” 
He thought that one might, to a certain extent, 
parody the remark of President Lincoln: It was 
quite possible that a certain number of people 
may go wrong all the time, or that the whole of 
the world may be wrong for a short time, but that 
all the world should be wrong for all the ages was 
surely almost impossible. He thought it would 
be seen that throughout history there had con- 
stantly been a tendency towards the ereation of 
private property, and that where Governments 
had been in possession of large tracts of land they 
had, almost invariably, at one time or another, 
finished up by putting it into private ownership. 
Last year a paper had been read before the Society, 
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~ from whick it appeared that the United States 
Goveriment—which was a democratic Government, 
and a very shrewd Government with regard to 
matters of business—had disposed of its land to 
private owners. In Russia the land, in a great 
many places, had been held on a communistic 
principle, and one of the first reforms which 
took place under the Duma was to enable 
that property to be turned into private ownership, 
and at the present time there was an enormous 
rush to turn those farms into permanent properties 
as being the only means of achieving real progres- 
sive agriculture. Under those circumstances when 
either the late Mr. Karl Marx or the present Mr. 
H. G. Wells came to him and said: ‘‘ This present 
system is entirely wrong; I am the person who is 
going to tell you a new method by which human 
nature will be entirely revolutionised and you will 
all live in quite a different way and be happy,” he 
was a little sceptical and desired some more proof. 
Turning to the question of the distribution of 
property, Mr. Cox had used the term “idle 
rich.’ He (Lord Sanderson) had never quite 
understood what was meant by the “idle rich.” 
Who were the rich? The term might mean 
everyone who was worth above £500 a year. 
There was a proportion, no doubt, of idle persons in 
every class, but a really rich man had not the 
opportunity of being idle—his riches were quite 
sufficient to keep him at work. He remembered 
a friend of his, a rich man, saying of a young peer 
who had come into a large fortune: “ So-and-so 
seems to think that it is an amusement to have 
£100,000 a year. He will find it business, and very 
hard business too.” Of course, he (Lord Sanderson) 
could quite understand that if one had moderate 
means one could live very selfishly; but he really 
thought the proportion of people who did so was 
a good deal smaller than was generally thought. 
Turning to the question of sympathy between one 
set of people and another set of people, a great 
deal had been said as to how some classes of wage 
earners had succeeded in raising their wages 
without the intervention of unions or strikes. It 
was particularly so with domestic servants, and 
the reason to his mind was quite obvious. The 
domestic servant was in immediate touch with his 
or her employer. Where the employer was in 
immediate contact with the employee it was found 
the invariable result was rising wages, at all events 
in fair proportion. And that undoubtedly was the 
case in the old days when the employer and his 
workman worked together. They were partners to 
a certain extent; if they made a bad year they 
suffered together. Consequently their interests 
were identical, and they saw it. It was still 
quite obvious that the capitalist and the working- 
man had one great interest in common, namely, 
that the industry should be continued at a profit, 
but when enormous numbers of men were being 
employed by one firm, it was no longer possible 
to have personal intercommunication, and it 
became necessary. that some means should be fotmd. 
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by which -they should be able to communicate- 
Trades unions had been of the greatest possible 
advantage in that way. There was arising at the: 
present time what, to his mind, was a serious. 
danger, and to which political economists ought, 
he thought, to direct their attention in order to- 
find some means for obviating it. That was the 
constant growth of joint-stock companies. Those 
companies consisted of a large number of people 
who knew little or nothing of the industry in which 
their capital was invested. All they asked for was. 
an interest of 5 or 6 per cent. The workmen asked 
for, say, thirty shillings a week as wages. The only 
people who were in contact with those workmen 
were the directors and managers. The managers 
were paid servants, and the directors held their posi- 
tion at the option of the shareholders, and there was 
the difficulty of pressure of imperfectly informed 
opinion on either side. It seemed to him to be 
absolutely necessary to get something more than a 
mere trade union in order to re-establish that sort 
of feeling of fellowship and common interest which 
certainly existed in days gone by, when men were 
employed individually by individuals. 


Mr. M. B. F. Mazor thought the best point in 
the paper was where Mr. Cox stated that it was 
necessary for a man to realise that he was to be 
prepared to give in the same measure as he hoped 
to receive. He thought when the question really 
came to be considered it would be found that 


. that summed up practically the whole foundation 


of economical justice. Let a man only get by 
giving a fair equivalent, and it was perfectly 
certain that economic justice would follow. How 
a man was to have some stimulus behind him to 
make him work up to that not very high ideal was 
surely a question that not only political economists 
but the nation as a whole should very carefully 
study. The only way in which he thought it could 
be arrived at was that every member of the 
community should first of all decide for himself 
what wage he was prepared to work for, and if the 
wage he was offered was not sufficient for him the 
only other alternative was to give him access to 
the land, and how he should obtain access to the 
land on right lines was of all questions the most 
important. 


Mr. JoHN RAYNER said he did not think political 
economy was going to die, because as he looked 
round at the present time he saw that certain 
members of the workers were trying to acquire 
education, and some of them were succeeding in 
doing so. Mr. Cox had given a slight history of 
industrial changes, but what was the position of 
the workman to-day? In past days a workman 
was given the opportunity of becoming his own 
master, but what chances had the average work- 
man of to-day? A man went to ask for the oppor- 
tunity to work and live, and he was put on a par 
with scrap iron or old boots. Nowadays, employers 
did not inquire what family a workman had,.but. 
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what was the lowest wage the workman would 
take. Human flesh and blood were being dealt with 
by the law of supply and demand, and whatever 
ideals a workman had were being crushed down by 
that law. 


Mr. J. M. FELLS, as one of the very large 
number of students of economy in this country, 
said he desired to express his thanks to Mr. Cox 
for the very able and lucid way in which he had 
shown the large domain of social service which was 
open to the economist. There was one point to 
which he thought Mr. Cox might have given more 
attention, namely, the great advance which had 
already been made by economists in the direction 
which Mr. Cox indicated. He thought Professor 
Alfred Marshall had done great service in bringing 
home to the minds of a large number of people the 
need of that economic chivalry which would do so 
much to mitigate the views of gentlemen like the 
previous speaker. It had to be remembered that 
political economy had, until the last thirty or 
forty years, been a purely abstract and theoretical 
science, 


Sin BaMPFYLDE FULLER, K.C.S.1., said he would 
like to inquire how far it could be taken as certain 
that human nature was demoralised by receiving 
charity or by receiving payment to which it was 
not economically entitled. It seemed to him it was 
rather hard to say that human nature suffered by 
the giving of a penny to a child in the street. 
Referring to the subject of the provision of employ- 
ment by the State, he had had a good deal of 
experience with regard to that matter in India, and 
he thought English politicians might learn a little 
from the experiments which had been tried by the 
Government of India. A bigger problem had never 
yet confronted any Government in the history of 
man than that of Indian famines. Of course, when 
the Indian Government at first began to deal with 
the matter, there was a similar state of things to 
that which occurred in France in 1848, but the 
point was that that happened a long time ago, and 
since then, with a very long and elaborate experi- 
ence, there had been evolved in India a system of 
dealing with famines which worked exceedingly 
well and entailed no demoralisation. It seemed to 
him in the face of that experience rather rash to 
say that the Government of this country could 
never meet occasions of great unemployment by 
State measures of relief. 


On the motion of the CHAIRMAN a hearty vote of 
thanks was accorded to the author for his interesting 


paper. 


Mr. Harop Cox, in reply, said Sir Bampfylde 
Fuller had attributed to him the doctrine that it 
necessarily demoralised any person if one did him 
a kindness. He had not suggested anything of the 
kind. His objection to indiscriminate almsgiving 
was that it developed a class of professional beggars, 
and that was an injury to the community.- With 
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regard to Indian famines, he thought the doctrine 
had also been attributed to him, though he did 
not profess it, that the Government could never 
do anything in times of distress. What he had very 
carefully said was that when the Government 
undertook to assist any particular class of the 
population it had to be guided by hard economic 
considerations, and not by vague sentiments of 
generosity, and the Indian experience exactly bore 
out the wisdom of that contention. What happened 
in India was that in the early days the Govern- 
ment went into the matter with a rush, but after 
they had had practical experience they founds that 
they had to think out the problems carefully, see 
exactly where the leakholes were which had to be 
stopped, and stop them. But the Government of 
India were able to do that under conditions which, 
unfortunately or fortunately, did not exist in this 
country. In India there was an autocratic 
Government which could look at the problem 
in a cold, calculating way and see what would be 
the results of a particular action, but that could 
not be done to the same extent in a country 
democratically governed. Mr. Major had said 
that access to the land was the one thing neces- 
sary. He (Mr. Cox) desired to ask, if one tolda 
labourer who had exhausted his resources, was 
living on credit, had no tools or seed or manure, 
that he could have free access to an acre of land, 
and that he was to wait until his crop ripened, 
would much good be done to him? Access to the 
land was absolutely useless without the command 
of capital. Lord Sanderson had made a point- 
which had interested him, perhaps, rather on the 
frivolous side. Lord Sanderson had said that in 
his judgment political economy depended on 
averages. Personally he had always been sus- 
picious of averages ever since an Indian friend 
had remarked to him what had happened to an 
acquaintance. That acquaintance had been in- 
formed that the average depth of a river was only 
three feet, and so he waded across, and was drowned 
in the middle. He, Mr. Cox, ventured, with all 
respect, to suggest that that was exactly what 
happened to many economists and statisticians 
who trusted to the doctrine of averages. 


ARTS AND CRAFTS. 


THE ARTS AND CRAFTS EXHIBITION 
(First Notice). 


Arts and Crafts and Manufacture.—The Aris 
and Crafts movement proper has suffered in no 
small measure from its success. Its very name has 
become a sort of catchword, and is used nowadays 
in connection with pretty nearly any kind of hand 
work from tofiee-making upwards. Thus it comes 
to pass that when the Arts and Crafts Hxhibi- 
‘tion Society, which is the real parent of the idea, 
opens the doors of its tenth exhibition at the New 
Grosvenor Gallery, it has been more or less. fore- 
‘stalled, so far as the outside public is concerned, 
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by such events as the Exhibition of Arts and 
Handicrafts held during November at the Maddox 
Street Galleries under the auspices of the English- 
woman, and the winter sale of the Home Arts and 
Industries Association, to say nothing of numerous 
other less worthy little shows mainly occupied with 
the supply of would-be artistic Christmas presents. 
Its very announcement in some of the papers 
follows immediately on that of an exhibition 
which is really not very far removed from a 
glorified bazaar. 

Now, all this is very hard on the Arts and Crafts 
Exhibition Society, which, with Commendatore 
Walter Crane as its President, and such well-known 
names amongst its members as those of Professors 
Prior and Selwyn Image, Messrs. Heywood Sumner, 
Christopher Whall, Bainbridge Reynolds, and 
Ll. B. Rathbone, Miss May Morris and Mrs. 
Sargent Florence, is an association of artists, 
craftsmen, and craftswomen seriously bent upon 
the advancement of the cause of artistic craftsman- 
ship in this country. It must, however, be admitted 
that at this time of day it is mainly, indeed almost 
entirely, with artistic craftsmanship that the society 
is concerned. When it was first founded, some 
four and twenty years ago, its aim was somewhat 
different and its scope a good deal broader. It may 
have made less appeal directly to the outside 
public, but its connection with the important 
industries of the country was considerably closer. 
A small group of manufacturers were amongst its 
very early members, and they carried weight in its 
general councils. To-day, though these men still 
belong to the Society, their number does not grow 
at the same rate as that of the artists and craftsmen, 
even if it grows at all, and the general bias of the 
majority of members is not in the direction of 
pattern design. The bulk of the exhibits, conse- 
quently, consists of craftwork pure and simple. 
Craftwork is, of course, of very great interest. 
That accomplished and beautiful craftsmanship 
should be encouraged is very much to the good, 
and the Society is doubtless fulfilling worthily a 
portion of its mission in doing so; still, it is but a 
portion, and the narrower portion at that. At the 
present day, from the necessity of the case, craft- 
work touches the few, and manufacture the many. 
It is by leavening up the artistic quality of manu- 
factured goods that art can best be brought to the 
bulk of the population; and, by taking little or no 
account of manufacture, the Society seems to have 
let slip a really important opportunity of influencing 
the artistic life and outlook of the nation. This ig 
the more remarkable, as so many of its members 
are Socialists. One would have expected them to 
spend their energies on providing things of beauty 
within the means of the working man rather than 
in producing work which can only appeal to the 
comparatively limited circle of the well-to-do. 


Repeating Pattern and Stained Glass Design.— 
‘There is certainly not much at the present exhi- 
bition which suggests to the outsider that, arts and 
„crafts are in elose touch with art as applied to 


November 29, 1912. 


manufacture, or that design for manufacturing 
purposes comes much within the scope of the 
members of the society—a society, by the way, 
which had William Morris, whose early artistic 
reputation was so largely due to his prowess as a 
pattern designer, for its first President. Commen- 
datore Walter Crane’s designs for woven tapestry 
and wallpaper are by far the most important and 
elaborate repeating patterns shown. There are, 
however, a few designs for printed linens, cretonnes, 
and wallpapers, and from these the “evergreen” 
wallpaper of Mr. Heywood Sumner, produced by 
Messrs. Jeffrey & Co., stands out by reason of a 
certain simple dignity, whilst Mr. Horace Warner’s 
“Cromwell” wallpaper, printed on paper with a 
slightly uneven surface, is an example of a cleverly 
managed production. 

There is no falling-off this year in the number of 
designs for stained glass. Of these, the big cartoon 
for three lights, containing figures of S. Columba, 
S. Margaret, and S. Athanasius, by Mr. C. Whall 
and Mr. Hutchinson, is by far the most striking 
exhibit. Mr. R. Anning Bell’s little panels shown 
in the actual glass are, as they should be, much 
more satisfactory than the drawings. The cartoons 
as a whole are interesting, but many of them are 
more suggestive of pictures or sketches made to 
sell than of actual working drawings. Indeed, in 
some of them the lead lines are hardly indicated. 


Furniture and Pottery.—Furniture is quite a 
feature of the show, and it is generally simple, 
dignified, and well made. There are, indeed, a few 
rather childish examples of painted work, but there 
is very little which is clumsy or affected, and much 
which is thoroughly satisfactory. The makers 
have exercised great care in the selection of the 
wood so that the grain helps in the design, and 
when, for instance, deep-toned walnut is inlaid 
with shell and ebony, as in Mr. Romney Green’s 
writing-table, the effectis very pleasing. The same 
craftsman sends some good examples of simple 
comfortable chairs whose leather seats are attached 
to the frames by lacing. Mr. Ambrose Heal shows 
a very simple and well-proportioned dining-table 
made in chestnut, and a dainty china cabinet in 
black bean; Mr. Hamilton T. Smith’s two stools 
upholstered in red leather—one in blackwood, the 
other in inlaid mahogany—give evidence of more 
than a little simple taste. Amongst the cup- 
boards, etc., executed in painting and gilding, 
the cabinet by Miss Jessie Bayes strikes one as 
being interesting and original. Painting and 
gilding, by the way, are very popular this year, and 
are largely used, not only on furniture and frames, 
but on wooden bowls. 

The pottery varies considerably in excellence, 
and if is not always the best work that is shown 
to greatest advantage. The little group of vases 
belonging to Pilkington’s Tile and Pottery Co., 
consists practically entirely of lustre-painted and 
unpainted. It is noticeable that in the case of 
some of these pots a somewhat blurred effect has 
been aimed at in contrast ta the clear-cut forms 


November 29, 1912. 


which have characterised Lancastrian lustre ware 
up till now. The new departure is of decided 
interest, and gives an effect very well worth having. 
It is not, perhaps, better than what has been done 
before, but it is quite as good, and it is different, 
and should make an appeal to a different public. 
Mr. Howson Taylor’s exhibit includes some inter- 
esting experiments and one beautiful bit of blue. 
Amongst Mr. W. H. Cowlishaw’s work are a number 
of pierced bowls and vases which come as somewhat 
of a novelty; but there is a want of delicacy about 
the pierced designs which sometimes gives an effect 
of insecurity to the shapes decorated by this 
method. 


Writing, Illumination, and Book Production.— 
Perhaps the most satisfactory part of the exhibition 
is the long gallery mainly devoted to the various 
arts and crafts connected with writing, illuminat- 
ing, and book production. Amongst the writing, 
the work of Mr. Graily Hewitt stands out with 
great distinctness. He always writes as though he 
enjoyed it, and it is easy to single out his work 
from amongst the rest. His address to the Rev. 
P. E. Bevan is an interesting piece of work, whilst 
another address to Professor Selwyn Image by the 
same writer and Mrs. Louise Powell is really a 
pleasure to look at. Mr. Edward Johnstone 
exhibits a very satisfactory study in Greek uncials, 
Miss Jessie Bayes sends an unfinished “Hymn of 
the Soul” executed mainly in gold on purple 
after the manner of some of the early codices, 
with ornamentation pleasantly reminiscent of 
seventh century illumination; and Mrs. Florence 
Kingsford Cockerell’s work is represented by a 
portion of the Book of Job most delicately and 
beautifully illuminated. Mr. J. E. Weaver con- 
tributes a Litany with some rather heavily gilt but 
well designed initial letters, and Mr. Macdonald 
Gill shows some altar cards which, though rather 
confused in effect, are on the whole satisfactory. 
It is worth noting that the scribes are now less 
wedded to one type of letter than they were a few 
years back. There is still room for a widening of 
the area from which they habitually take their 
models, but in both their writing and illuminating 
there is a very welcome development. This is 
shown not only in the types of writing employed, 
but in the freedom which the individual writer 
allows himself in the treatment of the style he has 
adopted. 

Foremost amongst the examples of fine printing 
may be mentioned Mr. C. H. St. John Hornby’s 
books, which prove beyond any manner of doubt 
how delightful it would be, and how much prettier 
the type would look, if books were printed on 
vellum. The volumes (notably “In Principio” in 
black and red) printed by Mr. T. J. Cobden 
Sanderson at the Doves Press, the ‘‘ Treatise on 
Light” exhibited by the Chiswick Press, and the 
“« Morte d’Arthur”’ of the Riccardi Press—printed 
from type designed by Mr. Herbert P. Horne—are 
all well worth looking at. Amongst titlepages, 
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that of Mr. Harold Nelson for ‘‘ The Old Colleges 
of Oxford ” is a very vigorous and manly piece of 
work. 

There are no-cloth casings, but leather bindings 
are fairly numerous, though they do not on the 
whole differ very materially from those shown in 
previous years. Mr. Douglas Cockerell’s design 
for the cover of the Roll of Honour of Etonians 
who served in the South African War is, however, 
a distinctive piece of work; Miss Katherine Adams’s 
brown morocco cover to a book of Sir Thomas 
Browne with an elaborate design executed entirely 
in pointillé is charmingly schemed and conceived ; 
Mr. Alfred de Sauty’s bindings are marked by taste 
and restraint; and the books shown by Miss Sybil 
Pye, decorated with inlay on a large scale, though 
they are not quite happy in their effect, show an 
effort towards something which in England, at any 
rate, is rather fresh. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Textilose—The Patents Act of 1907 may be sus- 
pected of some influence in causing the erection 
near Manchester of a factory to produce the 
German material ‘“ textilose.’” Immensely the 
greater part of textile industry is carried on by 
processes which are common and unpatentable. 
There is an extensive employment of patented 
machines and of such accessory materials as patent 
dye-stuffs, but neither the main raw materials nor 
the main methods of utilising them depend on 
exclusive rights. Accordingly, the Act in point 
has done little to transfer textile industry to these 
shores. Textile machines have been made here 
which might otherwise have been made in America, 
and chemical works have been established chiefly 
to supply dyers with synthetic indigotin, or wholly 
to supply manufacturers with artificial silk. The 
opportunities having been small, the visible results 
are small with them, and the case of textilose may 
be likened loosely to that of artificial silk. In 
Germany the principal employment of this im- 
proved form of paper yarn would seem to have been 
in making sacks for sugar. It is pointed out in 
the Claviez patent of 1908 that paper yarns hitherto 
made suffered from want of rigidity and elasticity, 
and did not combine satisfactorily in the woven 
fabric with such normal material as might be 
joined with it. The expedient was therefore 
devised of coating paper strips with an adhesive, 
and depositing on them loose fibre from a carding 
machine. The strip is subsequently twisted with 
a round thread, and textilose may be alternatively 
regarded as jute reinforced by paper, or as paper 
protected by jute. The patents cover the applica- 
tion of wool, linen and cotton in the same manner, 
and one of them asserts that the use of pure 
textile fibres in weaving has thus been rendered 
unnecessary. 
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The Exchanges.—The question. whether to build 
‘a new municipal Royal Exchange at Manchester 
attests one thing even more definitively than it 


-displays the strength of feeling on both sides. 


Clearly the institution of an exchange is of supreme 
convenience in textile trading, and it is hard to 
_ imagine how the business would get done were 


there no assembly at which everyone can depend ~ 


on meeting substantially all with whom he does 
‘business within an hour or two on a couple of days 
in each week. Nobody who has stood in the 
-strangers’ gallery in Manchester at the hour of 
Tuesday’s high ’Change will question the immense 
gaving in journeying, telephoning, 
writing. One looks down on a crowd seven or 
eight thousand strong, and packed so closely that 
nothing like free motion is possible when affairs 
are at their height. The spinner is meeting the 
manufacturer, the manufacturer the merchant. 
` The yarn and grey cloth agents are plying their 
trade, and the bleachers, printers and dyers, the 
machine makers, chemical manufacturers, tanners, 
and suppliers of consumable stores, are on the 
alert for their customers, Deliberations are neces- 
- sarily brief, but from a multitude of short inter- 
views a better estimation of the pulse of trade can 
‘be made than from any conceivable alternative. 
‘The localisation of industry gives us the exchanges, 
and the Manchester Royal Exchange is the cotton 
- industry in person. Not all are of the same wide 
scope. The Liverpool Cotton Exchange deals 
simply with raw cotton, and its members are 
brokers and dealers. The Bradford Exchange, 
although frequented at some time by all who buy 
or sell wool, tops, or yarns,-is used comparatively 
little for transactions in piece goods, despite the 
fact that all the Yorkshire textile exchanges are 
the heirs of the piece- or cloth-halls in which woven 
goods were exposed for saleas in a country market. 


- 


The American Tariff—The return of Dr. Wood- 
‘row Wilson to office makes as certain as may be 
a revision: of the American tariff on textile goods. 
The duties are high, and averaged in the fiscal 
-year 1911 some 43 per cent. on cottons, and 
-88 per cent. on woollens. No reason exists for 
-crediting any large political body with a desire to 
flood America with imported goods, but all alike 
are under a constraint to reduce prices for the 
. consumer. The tariff on cottons might be lowered 
cfar in certain instances without making foreign 
-competition more formidable in practice. On 
woollens the duties may obviously be decreased by 
- sacrificing some part of the heavy taxation laid on 
raw wool. Probably the famous Schedule K will 
be the one most particularly affected by the forth- 
-coming changes, and it is not utterly impossible to 
foresee the result. It is safe to say that the 
‘-cheapening of wool in America will stimulate its 
-employment, and set up larger demands on the 
world’s wool market, with a corresponding effect 
- -on the general level of prices. America imports 
‘wool already in sharply fluctuating quantities, and 
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Supply computed at 300 millions. 


-will produce a clean yield of 50 per cent. 


-and letter-, 


may reasonably anticipate. 
- concern to our manufacturers, but scarcely because 


- gevenpence an hour. 
. an advance will not be withheld if the unions are 
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took an average of 178 million lbs. a year during 
the first decade of this. century, beyond a home 
In one respect 
this imported wool is all alike. Such is the 
curious construction of the tariff that a manu- 
facturer can in practice only bid for wools that 
This 
feature is doomed to disappear, and in no great 


length of time buying for America will be dis- 


tributed over the whole available supply, instead 
of being restricted to one portion. In woollens, 
prices certainly can be reduced to the consumer in 


America without serious violence to the principle 


of Protection which, in varying tones, all. parties 
maintain, and this is the consequence that one 
The change is of 


of any promise of an extended market for their 


goods. 


Ancient Shoddy. —Among the cloth-consuming 
public no fallacy is deeper-rooted than that the rage 
for cheapness, and the accompanying sophistication 
of goods, is a product peculiarly of these later days. 
On this point the records are reassuring, to the 
extent of showing human nature to be much the 
same at different dates. George Dodd, in “ British 
Manufactures” (1844), deplores the “curious 
excess of ingenuity” exhibited in cheapening 
goods. He refers to “a process termed ‘ plating,’ 
which bears the same relation to the real silk 
manufacture as metal-plating to the manufacture 
of silver.” The process consisted in winding a 
coating of silk on a core of cotton, and. there is 
Dodd’s word that “the history of our textile 
manufacture within the last dozen years is full of 
examples of this kind.” Bach complainant blames 
his own time, neglecting those inquiries which 
show that even in 1623, “ Many ill-disposed persons 
have used to mixe and putte Flockes and Thrumes 
and alsoe Noiles and Hajires and other deceivable 
thinges into broad Woollen Cloths.” The assurance 
comes from the statute book, and is equivalent to 
saying that under James I. woollen manufacturers 
made use of shoddy. It was their reprehensible 
way to apply tallow and much more offensive 
agents to their cloth. A document of the period 
adds: “If a cloth prove tender and will not thick 
kindly in the mill, then have they medicines to 
help it, with oatmeal and such like.” A century 
before that time Parliament had been invoked to 
regulate the class of oil that manufacturers should 
employ. The evidence does not exhaust the in- 
dications that our case is not seriously worse than 
ever, and there was never a time when textile 
mills produced greater quantities of genuine 
articles than is done at present. 


Payment of Labowr.—Of current labour demands, 


the most urgent and extensive is that of 22,000 


men employed in dye-houses in Lancashire and 
Yorkshire, who ask for a minimum payment of 
It is freely understood that 
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disposed to make a compromise. There may, 
however, be questions as to the precise manner in 
which the advance shall be made. Sevenpence is 
beyond the market price for labour of this class, 
although it is not necessarily more than the 
pusiness will support under given conditions, 
The conditions are that the men should bend to 
the most efficient arrangements for getting the 
work done. The labour of most of them is unskilled, 
but they have the power to obstruct or accelerate 
the work, and most dyers have discovered that a 
guaranteed hourly payment is not the surest way 
of increasing the productive capacity of the place. 
Even in worsted spinning—a process much more 
continuous and automatic than dye-house routine 
—piece-work arrangements have given most satis- 
factory results. In dyeing and finishing cloths it 
is a matter of experience that five days of time- 
work is comfortably done in four days under 
collective piece-work. Machines are not stopped, 
and men do not linger when the whole of them 
are grouped in gangs, each with its own wage- 
sharing arrangement; whereas under day-work 
circumstances are always conspiring to cause some 
avoidable delay. Employing dyers have tasted the 
benefit of this improved organisation, and want 
more of it, and, in general, dyers’ labourers feel 
that they should receive something as the price of 
their assent. It should not be impossible to effect 
an accommodation, but it cannot be pretended 
that new arrangements work all to the advantage 
of the elderly and failing men in the trade. 
Fellow workmen bear with the disabilities of 
their elders to a degree handsomely creditable 
to their natures, but higher payments and 
higher speeds are still a foe to the inefficient. 
Employers tolerate a proportion of oldish men 
where their defects are made good by the energies 
of the juniors, but the aged are never preferred 
even at wages not exceeding the local market rate. 
Dye-house employment is casual both for master 
and for man, and its remuneration is most justifiable 
where work is most continuous. An hourly seven- 
pence is little when there are many weeks of 
unemployment in the year, and there are always 
breaks in the precarious business of dyeing on com- 
mission. The hardship is alleviated inthe works of 
the principal employing company, for the Bradford 
Dyers’ Association is responsible for one-half of 
the out-of-work union pay, which fact gives an 
incentive to avoid this source of loss. On the one 
hand, work has become more exhausting, but on 
the other wages have been improved, better con- 
tinuity of employment has been effected, and this 


without any expense in strikes. 
l 


OBITUARY. 


Sır WirLraĮm DRING, K.C.I.E.—The death of Sir 
William Dring occnrred on the 24th inst., as the 
result of an accident in falling from a train near 
Gya, on the way to Calcutta. Sir Wiliam was 
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born in 1859, and twenty years later he entered 
the service of the East India Railway Company. 
After passing through every grade of the traffic 
department, he was appointed Agent in 1907. He 
was created C.I.E. in 1899, and K.C.I.E. last year, 
during Their Majesties’ visit to India. He held 
the rank of colonel in the H.I.R. Volunteers, and 
possessed the Volunteer decoration. He joined the 
Royal Society of Arts in 1900. 


Henry Lurrman-JoHnson.—Mr.Henry Luttman- 
Johnson died at Brighton on the 20th inst. after a 
short illness. Born in 1843, he was educated at 
Winchester and Christ Church, Oxford. On leaving 
college he entered the Indian Civil Service, and 
proceeded to Bengal in 1867. Four years later he 
was appointed private secretary to Sir George 
Campbell, a post which he held till 1874, when he 
went to Assam. In 1886 he succeeded to the post 
of Judge and Commissioner of the Assam Valley, 
and was afterwards appointed Commissioner of the 
Dacca division, which he only left for Patna for a 
brief and critical period at the request of the 
Bengal Government. He retired from the service 
in 1897, and at once took an active part in 
charitable and educational work in London. 

Mr. Luttman-Johnson became a member of the 
Royal Society of Arts in 1898, and in the same 
year he read a paper on “The Harthquake in 
Assam,” for which he received the Society’s medal. 
He was a very regular attendant at the meetings of 
the Indian Section, frequently taking part in the 
discussions, and he served on the Indian Section 
Committee from 1898 to the time of his death. 


MAJOR - GENERAL GEORGE AYTON CRASTER.— 
Major-General George Ayton Craster died on the 
25th inst. at his residence in Harrogate, at the 
age of eighty-two. He entered the Army in 1849, 
and was promoted to the rank of major-general in 
1887. He served in the Burmese War of 1852-3, 
and received the medal and clasp. He was elected 
a member of the Royal Society of Arts in 1894. 


NOTES ON BOOKS. 


THE BEGINNER’S GUIDE TO THE MICROSCOPE. 
By Chas. E. Heath, F.R.M.S. London: Percival 
Marshall & Co. is. net. 


This is an excellent little handbook designed for 
the use of beginners in microscopy. Written in 
simple language, and illustrated with a number of 
good, clear figures, it will be easily understood by 
any intelligent lad; and if, as Mr. Heath remarks, 
the perfect mastery of the microscope involves a 
thorough knowledge of optics and considerable 
acquaintance with mathematical formule, a great 
deal of innocent enjoyment may be derived without 
this higher knowledge, while probably here and 


_ there a young student may be drawn on after the 


perusal of this volume to attempt to acquire it. 
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Mr. Heath gives a clear and concise account of 
the microscope and its accessories, the manner in 
which the image is formed, the choice and use of 
an instrument, and the methods of illuminating 
the object examined, and he also has a useful 
section on the mounting of slides. 


By C. W, 
The Central 


SouTH INDIAN OCEAN CYCLONES. 
Brebner, F.R.G.S. Mauritius: 
Printing Establishment. 


Captain Brebner is the master of the s.s. 
“ Secunder,’ and is well known in the Indian 
Ocean, which he has been navigating for some 
thirty years. During this long experience he has 
had ample opportunities of studying storms, and 
in this little volume he describes the cyclones 
which visited the Indian Ocean in 1911 and 1912. 
In the first case Captain Brebner brought his ship 
laden with 600 cattle through a terrific hurricane, 
only losing four animals, though all the hatches 
had to be kept open; of his second experience, the 
Mauritius and Rodrigues cyclones, he gives an 
extremely vivid account, not without shrewd and 
humorous touches when he describes the behaviour 
of his various passengers, European, Indian and 
Chinese. 

It is impossible to impress too strongly upon 
mariners the importance of studying storms and 
their laws, for it is by such knowledge that men 
like Captain Brebner are able to dodge the cyclone 
centres and bring their ships safe to port while 
other vessels, navigated with less skill, are driven 
into the very heart of the storm area and vanish 
with all hands. This book should prove extremely 
useful to other mariners, for it is not overburdened 
with technical phrases, and it is supplied with a 
valuable cyclone chart demonstrating the course 
of seven cyclones which visited the Indian Ocean 
in 1911 and 1912. 


Coan: Irs History anp Its Uses. By Hylton B. 
Dale. London: 335, Gray’s Inn Road, W.C. 6d. 


This pamphlet contains a brief but interesting 
sketch of the history of the coal trade in this 
country. In 1550 one or two ships sufficed to 
bring the total supply of coal to London; by 1615 
this number had increased to 200; in 1705 there 
were 600 ships; while in 1805 the number was 
4,856. At the present moment, of course, nearly 
half the coal that comes to London (or about 
eight million tons) is borne on railways, but it is 
curious to notice that at first both the railway 
companies and the coal merchants were very much 
inclined to look down on rail-borne coal; indeed, 
so ashamed were the Midland Railway Company 
of carrying it, that at Weedon, where the trucks were 
loaded, a high screen was erected to hide the 
ignominious performance. 

Mr. Dale relates some curious facts connected 
with the use of coal in this country. Thus he 
quotes a passage from Defoe’s “ Journal of the 
Plague Year,” which relates how, in 1665, when 


the Great Plague was raging in London, the Lord ' 


N 
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Mayor ordered large coal fires to be kept burning 
in certain streets, eyen in the heat of summer, 
because it was believed that they tended to con- 
sume noxious fumes and to purge the air. Opinions 
seem to have been divided as to the efficacy of the 
measure, however, some even saying that ‘there 
died the more people because of those fires.” 


GENERAL NOTES. 


Mr. JOSEPH PENNELL’s EXHIBITION.—An exhibi- 
tion of the etchings and lithographs of Mr. Joseph 
Pennell, including the new and important series of 
the Panama Canal, is being held at the Fine Art 
Society, 148, New Bond Street, and will remain 
open until December 21st. Members of the Royal 
Society of Arts who desire to receive cards of 
admission are invited to apply to Mr. Pennell, 
3, Adelphi Terrace House, Robert Street, Strand, 
W.C. 


INTERNATIONAL CONGRESS OF HISTORICAL 
STUDIES. — The Third International Congress of 
Historical Studies will be held in London from 
April 3rd to the 8th or 9th, 1913. The first Con- 
gress was held in Rome in 1903, and the second 
Congress in Berlin in 1908, when it was decided 
that the third Congress should be held in 1913 
in London, the British Academy, in co-operation 
with universities, societies, and other institutions 
interested in historical science, to undertake 
the organisation of the Congress. A preliminary 
scheme of the sections of the Congress has been 
determined as follows: (1) Oriental History, in- 
cluding Egyptology; (2) Greek and Roman History, 
and Byzantine History; (8) Medieval History; 
(4) Modern History, and History of Colonies and 
Dependencies, including Naval and Military 
History; (5) Religious and Ecclesiastical History ; 
(6) Legal and Economic History—(a) Legal History, 
(b) Economic History; (7) History of Medieval and 
Modern Civilisation—(a) Philosophy, Language 
and Literature, (b) Medieval and Modern History, 
including Architecture and Music, (c) Exact 
Sciences, Natural History and Medicine, (d) Social 
Sciences and Hducation; (8) Archeology, with 
Prehistoric Studies and Ancient Art; (9) Related 
and Auxiliary Sciences—(a) Ethnology, Historical 
Geography, Topography, and Local History, 
(b) Philosophy of History, Historical Methodology, 
and the Teaching of History, (c) Paleography 
and Diplomatics, Bibliography, Numismatics, 
Genealogy, Heraldry and Sphragistics. Everyone 
wishing to become a member of the Congress is 
requested to send, as soon as possible, name, title, 
office, and postal address; also the section or 
sections with which he desires to be specially asso- 
ciated, to Professor I. Gollancz, Secretary of the 
International Historical Congress, The British 
Academy, Burlington House, London, W. 


November 29, 1912. 


SWINEY Lectures oN GEOLOGY.—A course of 
twelve lectures on “The Record of Life as revealed 
in the Rocks ” will be delivered by T. J. Jehu, M.A., 
M.D., F.R.S.E., in the Lecture Theatre of the 
Victoria and Albert Museum, South Kensington 
(by permission of the Board of Education), on 
Mondays, Thursdays, and Saturdays, at 3 p.m., 
from Saturday, December 7th, to Saturday, Decem- 
ber 21st (inclusive), and from Saturday, January 
4th, to Monday, January 13th (inclusive). 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 
DECEMBER 4.—A. ZIMMERMANN, “ The Manu- 
facture of Sugar from Wood, and its Economic 
Importance.” Tuomas Tyrer, F.I.C., F.C.S., 
will preside. 


DECEMBER 11.— Dr. F. MoLrLwo PERKIN, 
‘‘Natural and Synthetic Rubber.” ROBERT 
Kaye Gray, M.I.E.E., will preside. 


DECEMBER 18.—JosEPH PENNELL, ‘‘ The Pic- 
torial Possibilities of Work.” (Illustrated by a 
collection of etchings, prints, drawings, and 
paintings from the time of Rembrandt to the 
present, including a series of lithographs of the 
Panama Canal made by the author.) 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o'clock :— 


DECEMBER 12. -— SIR BRADFORD LESLIE, 
K.C.IL.E., “ Delhi, the Metropolis of India.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


CuHartes R. Daruna, A.R.C.Sc.I., F.LC., 
“ Methods of Economising Heat.” Three 
Lectures. 

Synopsis. 

LECTURE I.—DECEMBER 2.—Sources of heat— 
Utilisation of solar heat and tidal energy—Fuels, 
solid, liquid and gaseous—Economic combustion 
of fuels in furnaces—Mechanical stokers—Smoke- 
abatement appliances, CO, recorders—Combustion 
of gases in porous diaphragm—Bonecourt boiler— 
Utilisation of waste heat—Regenerators—Hcono- 
misers—Rotary cement kiln. 

LECTURE II.—DECEMBER 9.—Disposal of heat 
in various types of engine—Avoidable and unavoid- 
able losses—Superheating of steam—Utilisation 
of heat in exhaust—Feed-water heaters—Large- 
scale schemes for generation and distribution— 
Escape of heat from hot surfaces—Heat-insulating 
materials—Methods of lagging steam-pipes, boilers, 
and furnaces—Low-temperature insulation—-The 
Dewar vacuum vessel. 

LECTURE IlI..—DECEMBER 16.—Domestic heat- 
ing—Comparison of cost of heating rooms by coal, 
gas, and electricity — Other advantages of each 
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method—Coal fires and ranges—Anthracite stoves 
—Hot-water and hot-air radiators—Domestic hot- 
water supply—Gas-heating appliances—The Méker 
burner—Electric radiators and ovens—Oil-stoves 
—Recent improvements in appliances for domestic 
heating. 


Papers to be read after Christmas :— 

Leon Gaster, “The Economic and Hygienic 
Value of Good Illumination.” 

F. G. Oatrviz, C.B., LL.D., “The New Science 
Museum.” 

Mrs. Cookson, ‘‘ The Imitative Jewellery of 
the 18th Century.” 

Ernest E. Jessen, “The Cambodian Sculp- 
tures of Ankhor-Thom.”’ 
ERNEST MARRIAGE, 

Jam.” 

C. L. MacCarTtaY, ‘“ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 

ANEURIN WILLIAMs, “ Co-partnership.” 

JAMES BUCKLAND, ‘Ostrich Farming as a 
British Industry.” 

E. RusseLL Burpon, M.A., ‘ The Development 
of Research Work in Forest Products.” 

James CANTLIE, M.A., M.B., F.R.C.S., D.P.H., 
‘Chinese Medicine.” 

EDMUND STREET 
“ Advertising.” 

H. V. LancmestER, EF.R.I.B.A., 
Architectural Treatment of Shops.” 

J. TRAVIS JENKINS, Ph.D., D.Sc., ‘The Present 
Condition and Future Prospects of the British 
Sea Fisheries.” 

G. F. Keatinas, C.I.E., I.C.S., “ Agricultural 
Progress in Western India.” 

Sır Wium Lee-Warner, G.C.S.I., M.A., 
LL.D., “ Kathiawar.” 

Siz Joun Benton, K.C.I.E., ‘Irrigation in 
India.” 

J. Forrest Brunton, “ The City of Karachi.” 

C. E. W. Bean, M.A., B.C.L., ‘‘ The Colonial 
Wool Industry.” 

Miss Erra C. Sykes, ‘“ Openings for Educated 
Women in Canada.” 


«The Adulteration of 


and LIONEL JACKSON, 


‘ The 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :—- 
January 16, February 13, March 6, April 17, 
May 29. 
COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
January 28, February 25, April 29. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


ProFessor Vivian B, Lewes, “ Liquid Fuel.” 
Three Lectures. 
January 20, 27, February 3. 


Cyrit Davenport, V.D., F.S.A., “ The Art of 
Miniature Painting.” Three Lectures. 
February 10, 17, 24. 


Francis WILLIAM GooDENOUGH, ‘Coal Gas as 


a Fuel for Domestic Purposes.” Two Lectures. 
March 3, 10. 


PROFESSOR JOSEPH ERNEST PeraveL, M.Sc., 
F.R.S., ‘‘ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., ‘ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 
CHERRY Kearton, ‘ Wild Birds and Beasts 


at Home.” Illustrated by the cinematograph. 
January 1, 8. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, DECEMBER 2...ROYAL SOCIETY OF ARTS, 
John -street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. ©. R. Darling, ‘ Methods of 
Economising Heat.” (Lecture I.) 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. P. J. Waldram, ‘‘ The Deflection of Reinforced 
Concrete Beams.” 

Chemical Industry, Society of (London Section), 
Burlington House, W.,8 p.m. 1. Mr. L. A. Levy, 
“New Apparatus for the Examination of Mine 
Air.” 2. Mr. W. J. Dibdin, ‘Slate Bed Treatment 
of Sewage.” 

Geographical Society, Burlington - gardens, W., 
8.30 p.m. Mr. A. Bentinck, ‘Geographical Results 
of the Abor Expedition.” 

Civil Engineers of Ireland, Institution of, Dawson- 
street, Dublin, 8 p.m. 

TUESDAY, DECEMBER 3...Illuminating Engineering Society, 
at the ROYAL SOCIETY OF ARTs, John-street, 
Adelphi, W.C., 8 p.m. Messrs. F, W. Willcox and 
H. ©. Wheat, ‘‘ Modern Methods of Indirect 
Lighting ; their Advantages and Merits.” 

Civil Engineers, at the Institution of Mechanical 
Engineers, Storey’s-gate, S.W., 8 p.m. Discussion 
on papers by Mr. C. J. B. Cooke, “Mechanical 
Handling of Coal for British Locomotives,” and 
Mr. F. Carnegie, ‘‘ The Vibration of Rifle-Barrels,” 

Photographic, 35, Russell-square, W.C., 8 p.m. 
1. Mr. J. H. Gear, “Lantern - Slide Making.” 
2. Mr. A. J. Woolven, ‘‘Shutter-Testing Apparatus,” 

Roman Studies, Society for the Promotion of, at 
the Society of Antiquaries, Burlington House, W, 
4.30 p.m. Professor Haverfield, ‘‘ Notes on the 
Coast Defences of Britain about 400 A.D.” 

WEDNESDAY, DECEMBER 4...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. A. 
Zimmermann, ‘‘The Manufacture of Sugar from 
Wood, and its Economic Importance,” 
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Geological Society, Burlington House, W., 8 p.m. 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, Piccadilly, W., at 8 p.m. 
1. Mr. H. S. Shrewsbury, “The Value of the 
Guaiacum Test for Bloodstains.” 2. Messrs. G. D. 
Elsdon and H. Hawley, “The Detection of 
Adulteration in Linseed Oil.” 3. Mr. A. Higginson, 
“The Determination of Nitrates and Nitrites in 
Sewage Effiuents.” 4. Mr. L. G. Scopes, ‘‘ The 
Estimation of Citric Acid and its Separation 
from Tartaric and Succinic Acids.” 


United Service Institution, Whitehall, S.W., 3 p.m. 
Major-General E. S. May, ‘‘ Ireland and Imperial 
Defence.” 


Royal Society of Literature, 20, Hanover-square, W., 
5p.m. Lecture by Professor A. C. Benson. 


Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. R. H. Forster, ‘‘ The Corbridge Excavations.” 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. W. G. Barker, ‘‘ Natural Colour Cinemato- 
graphy by the Colcin process.” 

Sanitary Engineers, Institute of, Caxton Hall, 
Westminster, S.W., 8 p.m. 


THURSDAY, DECEMBER 5...Royal Society, Burlington House, 
W., 4.30 p.m. 


Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. E. J. Bedford, ‘“ Notes on Two Orchids new 
to East Sussex, and on several rarer species of 
Orchidacez.” 2. Professor W. A. Herdman, ‘‘ The 
Hebridean Diagona described as ‘ Syntethys,’ and 
other exhibits from the cruise of the S.Y. ‘ Buna’ 
in 1912.” 3. Miss Maud Umfreville Clarke, 
“ Nature Camera Work, an attempt to combine 
Photography with Drawing in Body - Colour.” 
4. Miss Mary W. Johnstone, ‘‘ Coloured Drawings 
of South African Plants.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. T. A. Smith and F. S. Kipping, “A 
Study of some Organic Derivatives of Tin as regards 
their relation to the corresponding Silicon Com- 
pounds.” 2. Messrs.G.G. Henderson and 8. P. Schotz, 
« Contributions to the Chemistry of the Terpenes. 
Part XV.—Synthesis of a Menthadiene from 
Carvacrol.” 3. Mr. H. S. Taylor, ‘‘ The action of 
Halogens on Silver Salts.” 4. Messrs.. H. L. 
Crowther and H. McCombie, ‘‘ The Formation of 
Tetrahydro-oxazoles from a-hydroxy-f-anilino-af- 
diphenylethane and its Homologues.” 5. Messrs. 
W. H. Perkins and A. T. King, ‘‘ The Precipitation 
of Lead Thiosulphate and its Behaviour on Boiling 
with Water.” 6. Messrs. S. Ruhemann and 8. I. 
Levy, “Studies on Cyclic Ketones.” (Part II.) 


Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Dr. E. J. Spitta, ‘‘ Lantern-Slides for Colouring 
Purpose—How to Prepare the Suitable Negative.” 


China Society, Caxton Hall, Westminster, S.W., 
8.30 p.m. Principal W. E. Soothill, ‘“ Education 
in China.” 

Automobile Engineers, Institution of (Graduates’ 
Section), 13, Queen Anne’s-gate, S.W., 8 p.m. 
Mr. J. R. Thonger, “Preparation for the Manu- 
facture of a 15 H.P. Chassis.” 


FRIDAY, DECEMBER 6...Geologists’ Association, University 
College, Gower-street, W.C., 8 p.m. 1. Mr. 
A. J. Jukes-Browne, “The Devonian Lime- 
stones of Dartington and their Equivalents at 
Torquay.” 2. Mr. T. O. Bosworth, (@) “The Heavy 
Minerals in the Sandstone of the Scottish Car- 
boniferous” ; (b) “The Heavy Mineral Grains of 
the Upper Keuper around Charnwood.” 3. Mr. 
A. L. Leach, “ Note on some Fossiliferous Nodules 
from the Claygate Beds of Shooter's Hill,” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, DECEMBER 9th, 8 p.m. (Cantor 
Lecture.) CHarnes R. Darne, A.R.C.Se.1., 
F.I.C., “ Methods of Economising Heat.” 
(Lecture IT.) 

WEDNESDAY, DECEMBER 11th, 8 p.m. (Or- 
dinary Meeting.) Dr. F. Motuwo PERKIN, 
“ Natural and Synthetic Rubber.” ROBERT 
Kaye Gray, M.I.E.E.. will preside. 


THURSDAY, DECEMBER 12th, 4.30 p.m. (Indian 
Section.) Sir Braprorp Lesu, K.C.1.E., 
“ Delhi, the Metropolis of India.” Sir J. D. 
Regs, M.P., K.C.1.E., C.V.O., will preside. 


Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, December 2nd, Mr. 
CHARLES R. Daruine, A.R.C.S8e.1., F.I.C., 
delivered the first lecture of his course on 
“ Methods of Economising Heat.” 

The lectures will be published in the Journal 
during the Christmas recess. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January Ist and 8th, 
1918, at 5 o’clock, by CHERRY KEARTON, on “ Wild 
Birds and Beasts at Home.” The lectures will 
be illustrated by the cinematograph. 

Each Member is entitled to a ticket admitting 
two children and an adult. 


A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 

A meeting of the Colonial Section was held 
on Tuesday, November 26th, 1912. The Riautr 
Hon. Sır Georce Hovustoun Rerp, G.C.M.G., 
D.C.L., K.C., High Commissioner for Australia, 
in the chair. / 


The paper read was — 


THE HARDWOOD TIMBERS OF NEW 
SOUTH WALES, AUSTRALIA. 


By W. H. Warren, LL.D., M.Inst.C.E., 
M.Am.Soc.C.E., 


Challis Professor of Engineering, University of Sydney. 


Over the greater part of the vast area com- 
prised in the Continent of Australia forests are 
more or less distributed which consist of trees 
yielding strong and durable timber. These, for 
the most part, are of the eucalyptus species, as‘ 
well as some others, and are generally known as 
hardwoods. 

The average height to which eucalypts attain 
in New South Wales is about 100ft., with a 
stem of from 2ft. to 4ft. in diameter. In 
jungle forests they have been known to reach 
a height of 200 ft., and 150 ft. is not an uncom- 
mon height for more than one species to attain. 
But these heights sink into insignificance when 
compared with those of some allied species 
indigenous to Victoria, Tasmania and Western 
Australia. The Tasmanian blue gum (Hucalyptus 
globulus) reaches a height of 300ft., and the 
late Baron von Muella states, in his official 
record of trees, that a karri-tree (Eucalyptus 
diversicolor) of Western Australia, and also a 
fallen tree in the deep recesses of the Dandenong, 
Victoria, gave a length of 300 ft., with a stem of 
proportionate diameter. I have seen trees in 
the Black Spur Range, Victoria, not far from 
the main road, which approximate closely to 
300 ft. in height. 
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The best time to cut down trees is after they 
have fulfilled their natural functions of leafing, 
flowering, and maturing their fruit, not when 
they are in full vigour of growth. 

The durability of the timber derived from 
some of the trees is best realised by considering 
the experience of the Public Works Department 
in New South Wales, which gives: the average 
life of timber bridges as twenty-five years» 
excepting the timber decks, which, in conse- 
quence of the wear caused by the traffic, last 
about twelve years. 

Until recently sufficient attention has not 
been given to the proper time of felling, and 
very little has been done in the direction of 
seasoning, so that the durability is not as great 
as would be possible if these matters were more 
carefully attended to. I have seen perfectly 
sound timber taken from old bridges, or piles 
in damp ground, which have been in use for 
periods varying from forty to sixty years. The 
strength and durability of timber depends to a 
great extent upon the locality in which the 
trees are grown. ‘Timber, for example, of the 
same name and presenting the same general 
characteristics, but grown under different 
conditions in regard to temperature, geological 
formation of soil, the amount and the distri- 
bution of rainfall, whether grown on mountain 


‘ridges or in swampy, low-lying ground, differs 


widely in quality. Granite country does not 
appear to produce good timber in any part of 
Australia. Hardwood timber grown in swampy 
low-lying ground is generally defective in 
tenacity of fibre compared with the same timber 
grown at higher elevations, and where the 
geological formation is favourable. The chief 
objections to the use of timber in constructive 
works are its liability to decay from dry-rot, 
to the attacks of the white ant, and in marine 
work to the attacks of the teredo. 


THE STRENGTH, ELASTICITY, AND OTHER 
Provertiss oF New South WALES 


Harpwoop ‘TIMBERS. 


This paper describes the scope and the method 
of procedure adopted in the investigation on 
the above subject, and the various tests made, 
these latter consisting of the following— 


1. Tests of cubes in compression, cut from 
sections in the tree at various heights 
from the ground, in order to determine 
any variation in strength depending on 
the height above the ground. 

2. The strength and elasticity of large and 
small timber beams. 
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3. The strength and elasticity of long and 
short columns of timber subjected to 
compression. 

. The shearing strength of timber. 

. The tensile strength of timber. 

The holding power of nails and spikes. 

The compressive strength across the fibre 

. Hardness tests. 

. Torsion tests. 

10. 


© oND A 


Resistance to wear in floors and street 
pavements. 
11. Impact. Tests of beams. 
The tests have been planned, as far as possible, 
having regard to the special conditions existing 
in New South Wales. 


SELECTION OF TREES AND TEST-PIECES. 

The trees were selected for testing by the 
experts in the State Forestry Department, from 
the north and south coasts districts, and repre- 
sent average specimens of normal growth in 
the localities from which they were obtained. 
The particulars of the various trees tested, and 
the method of cutting the test-pieces from 
different heights in the tree are clearly indicated 
on Plate I. It will be observed from the 
diagram, Plate I., and Figs. 1, 2, and 3, that 
the specimens for testing have, in every case, 
been cut from a definite portion of the tree 
trunk, and that particulars have been furnished 
as follows— 

1. The common and the botanical name. 

2. The dates of felling of the tree, and cutting 
it up into specimens in the manner 
indicated in Diagram I. 

3. The height and diameter of the tree, as 
compared with the average height and 
diameter of similar trees in the same 
locality. 

4. The formation and kind of soil. 

The selection of the height of the tree trunk 
from the base, at which specimens were cut, is 
in conformity with the purposes of the investiga- 
tion. A section at the highest level, in the 
tree trunk, from which it was considered that 
useful-timber may be obtained, is denoted by 
A, 1 ft. thick, Fig. 1, and cubes of 4 ins. 
side, also square prisms 4 ins. side, and 8 ins. 
long, were cut from this section and pre- 
pared for testing in compression to determine 
the crushing strength. Similar pieces for 
testing in a similar manner were obtained from 
the four sections, each ] ft. thick, denoted by 
C, E, G, and I, at heights from the base of the 
trunk, 39 ft., 29 ft., 15 ft., and 5 ft. respectively. 
To secure uniformity in the conditions of the 
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test in each section, one half the number of 
specimens were prepared with two faces, as 
nearly as possible tangential to the annual 
rings, denoted by a, Fig. 1, the remaining half 
were prepared with the diagonal of the square 
pressure surface radial to the trunk section, 
denoted by b, Fig. 1. The results obtained 
from specimens, a, Fig. 1, show the influence of 
the age of the timber on the strength, while 
those from b, Fig. 1, represent the average 
strength of the timber. The influence of the 
height above the ground on the timber is 
indicated by comparing the results obtained 
from the five sections A, C, E, G, and I (see 
diagram). 

The samples for ascertaining the strength of 
beams of timbers have been selected from the 
portions of the trunk denoted by F, between 
the levels 16 ft. and 29 ft. measured from the 
base, and these have been cut and prepared, as 
far as possible, with two faces tangential to the 
annual rings in half the number of specimens, 
and with a diagonal of the square cross-section 
radial to the trunk section in the other half of 
the specimens, as indicated in Fig. 3. The 
size of the beams cut in this manner is 
12 ft. long by 10 ins. by 10 ins. in cross-section, 
and they have been tested on a span of 10 ft. 
centres, loaded at two points dividing the length 
of the beam into three parts. 

For the determination of the strength and 
stiffness of long columns of timber when sub- 
jected to compressive stress, applied along the 
axis of the column, samples were selected from 
the portions denoted by D, and H, Diagram L., 
situated above and below the portion F, 
and prepared for testing in the following 
manner: The ends in contact with the com- 
pression plates of the testing machine ° were 
accurately prepared in parallel planes at right 
angles to the axis of the column ; one-half of the 
specimens were cut having a square cross- 
section, and the other half were prepared in a 
lathe to a circular cross-section. The sizes are 
approximately 8 ft. long by 4ins. side or diameter. 
After every test, sections were cut as near as 
possible to the most strained portions to ascertain 
the percentage of moisture contained in the 
timber at the time of testing, in order to deter- 
mine the effect of moisture on the strength and 
elasticity. The sound portions of the timber 
remaining after the test have been used for 
other tests; the large beams were cut up into 
smaller beams of similar geometrical form, and 
tested at intervals in order to determine the 
effect of seasoning on moisture, and the effect 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 49 


+ 


of the latter on the strength ; also the columns, 
after testing, furnished sound timber for pre- 
paring into tension, torsion, and shearing 
test-pieces. 

The various tests will now be discussed in 
detail. 


Tue TESTS OF CUBES CUT FROM SECTIONS OF 
THE TREE AT VARIOUS HEIGHTS FROM 
THE GROUND. 

The object of these tests was to determine 
whether the timber from a section of the tree 
near the base was stronger than near the top 
of the trunk or at any intermediate level. All 
authorities on timber-testing agree in that the 
best and most convenient test of the quality of 
timber is by compression of cubes or short 
prisms. 

For each tree six cubes 4 ins. wide were cut 
from each of the five sections denoted by A, 
C, E, G, I, in Diagram I, or thirty 
cubes per tree. The specimens tested were 
fairly sound, but large and small cracks de- 
veloped in the process of seasoning, gum-veins 
and knots occurred in some of the pieces, but 
such defects, unless decided, did not appear to 
affect the crushing strength to any extent, 
excepting in the case of large dead knots, 
which caused a considerable reduction in 
strength. 

All the specimens were accurately prepared to 
true parallel planes, in contact with the com- 
pression plates of the machine; they were 
measured to the nearest 0°05 in., and tested with 
one spherical bearing under the lower compression 
plate. The individual timbers tested will now 
be considered— 

l. Blackbutt, North Coast.—The results were 
somewhat irregular, in consequence of the 
presence of gum-veins ; the planes of failure are 
well-defined, but the strength, as shown in 
Table I., and in Diagram II., decreases very 
rapidly with increase in moisture. With 10 per 
cent. moisture the strength is 9,500 lbs. per 
square inch; with 25 per cent. moisture the 
strength is only 7,400 lbs. per square inch. 

2. Tallow-wood, North Coast.—The diagram 
on Diagram II. shows that this timber decreases 
in strength much more slowly with increase of 
moisture than Blackbutt, the strength, with 
10 per cent. and 40 per cent. moisture, being 
9,400 and 7,700 lbs. per square inch respectively. 
The specimens were almost free from defects, 
but some opened out in cracks during seasoning, 
and these coincided with the lines of failure in 
testing, which were oblique to the natural plane 
of failure. 


, 
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3 KERS ` 
PLATE 
= slig ‘ 2 Averages. 
Local Name. Botanical Name. 3 Diagram. 5 £ 8 D eT = pate TD a = z Ẹ Sg 5 2 g5 
E i | ZA Me | AA | meg ASA 
NORTH COAST TIMBERS. 
Blackbutt . | E. pilularis . 1 1 | 183 | 19 Mar., 1907 | 23 Mar., 1907 | 86 | 42 | 100 36 
Tallow-wood. . | E. microcorys 2 2 | 102 | 20 Nov., 1906 | 23 ,, 1907 | 86 | 42 | 100 40 
Grey Gum E. punctata . 3 3 | 99 | 26 April, 1907 | 29 April, 1907 | 58 | 40 | 50 32 
Grey Ironbark . | E. paniculata 4 4/ 98+ 9 ,, 1907|11 ,, 1907| 76 | 40 | 70 28 
Red Ironbark . .. , 5 5 : : 
Blue Gum . E. saligna 6 6 | 108 | 14 Feb., 1907 | 5 April, 1907 | 74 | 50 | 60 32 
Brush Box Tristania conferta . | 7 7 | 127 | 22 Mar., 1907 | 23 Mar., 1907 | 64 | 32 | 80 28 
Turpentine | Syncarpia laurifolia | 8 8 | 103 | 9 April, 1907 | 11 April, 1907 | 80 | 42 | 60 20 
Red Mahogany . E. resinifera. 9 9| 97|19 ,, 1907|22 ,, 1907 | 52 | 40 45 32 
White Mahogany LE. acmenoides 10 10 | 102| 6 ,, 1907 | 80 ,, 1907| 50 | 42 | 45 30 
Colonial Teak . Flindersia Australis | 11 11 | 107 | 20 Aug, 1906 | 20 May, 1907 | 50 | 52 | 40 40 
SOUTH COAST TIMBERS, 
Grey Box . E. hemiphloia 12 12 | 102 | 1 Nov., 1907 | 15 Nov., 1907 | 56 | 42 | 40 32 
Woollybutt E. longifolia . 13 13 | 101 | 14 Oct., 1907 | 4 Dec., i 1907 | 40 | 43 | 40 30 
Spotted Gum E. maculata. . 14 14 | 95 | 14 Sept., 1907 | 5 ,, 1907 | 56 | 48 | 50 32 
_ Turpentine Syncarpia laurifolia | 15 15 | 101 | 26 Nov., 1907 | 6 ,, 1907 | 60 | 46 | 50 28 
Blackbutt E. pilularis . 16 16 | 100 | 15 Oct., 1907| 7 ,, 1907| 60 | 43| 50 36 
Mountain Ash E. Steberiana 17 17 | 73 | 2 Nov., 1907 | 5 Nov., 1907 | 42 | 30 40 20 
White Stringybark! E. eugenoides 18 18; 98 | 18 ,, 1907 | 28 ,, 1907| 56 | 42 | 46 20 
R KEY TO 
NORTH COAST TIMBERS. T 
1. A to J represent sections in Blackbutt. 
2 ” T es Tallow-wood. í 
3. s) js i Grey Gum. 
4, + j 5 Grey Ironbark. 
5. ‘5 5 oe Red Ironbark, 
6. 53 ‘3 i Blue Gum. 
7. 5 F 5 Brush Box. 
8 » s es Turpentine. 
9. 9 3 5 Red Mahogany. 
10. ” Š 3 White Mahogany. 
11. 


T 


a 
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Locality whence obtained. 


Lansdonne Mountains . 


33 23 


Parish Bellengen, County 
Raleigh. 

Parish Burranan, County Mac- 
quarie. 


Parish Burranan, County Mac- 
quarie. 
Lansdonne Mountains . 


Parish Burranan, County Mac- 
quarie. 


Parish Valley Valley, County 
Raleigh. 

Parish Bellengen, County 
Raleigh 


Parish Bex Hill, County Rous. 


Parish Wagonga, County 
Dampier. 
Parish Wandandian, County 


St. Vincent. 


Parish Eden, County Auck- 


Formation and kind of Soil, 


Rough stony ridges, choco- 
late soil. - 


Flat dry chocolate 
soil. 

Rough, stony brush, chocolate 
soil. 

Rough stony ridges, choco- 
late soil. 


scrub, 


Thick brush, red chocolate 
soil. 


Rough ridges, red chocolate 
soil. 

River flat, red chocolate loam. 

Rough ridges ie 3 


” 9 32 


7? 29 73) 


Rough stony ridges, black 


land. soil. ; 
Parish Wogonga, County Dam- Rough stony ridges, red soil 
pier. 
SPECIMENS. 


SOUTH COAST TIMBERS. 


12. AtoJ represent sections in Grey Box. 


13. ” ” 
14. ” ” 
15. 53 »” 
16. 5 ” 
17, ” ” 
18. ” ” 


” Woollybutt. 

j Spotted Gum. 

ay Turpentine. 

” Blackbutt. 

5 Mountain Ash. 

” White Stringybark. 


3 Prisms 
6 Cubes 


of 


showing method 
selecting samples in regard to 
direction of annual rings A, C, 
E, G, I. 


Section 


FIG. 2. 


| Section showing method of 
selecting samples for column 
tests D, H. 
FIG. 3. 


Section showing method of 
selecting samples for beam 
tests F. 


DIAGRAM REFERENCE, 


Section A taken at the highest 
level of the trunk which would 
yield useful timber, 6 cubes, 4 ins. 
x 4ins. X 4ins., 3 prisms, 8 ins. X 
4 ins. X 4 ins., to be accurately pre- 
pared. Fig. 1. 


Section B not required for test: 
ing purposes, 


Section C to be treated similarly 
to that of A, Fig. 1. 


Section D to be cut up into the 
following sizes :-—2 pieces, 8 ft. X 
4 ins. X 4 ins., 2 pieces, 8 ft. X 4 ins, 
diameter, accurately - prepared for 
testing as columns, 2 pieces, 8 ft. X 
4 ins. X 4ins., roughly dressed for 
other tests. Fig. 2, 


Section E to be treated similarly 
to that of A, Fig. 1, 


Section F to be cut up into 4 
beams, each 12 ft, long X 10 ins, x 
10 ins., or in the case of small] 
trunks as nearly 10 ins. X 10 ins, 
as possible. Fig. 3. 


Section G to be treated similarly 
to that of A, Fig. 1. 


Section H to be treated similarly 
to that of D, Fig. 2. 


Section I to be treated similarly 
to that of A, Fig. 1. 


Section J not required for testing 
purposes. 
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3. Grey Gum, North Coast.—The diagram on 
Diagram II. shows this timber to be stronger 
than blackbutt or tallow-wood. The speci- 
mens were, however, faulty in many cases, 
showing knots and gum-veins. The planes of 
failure were single almost without exception. 

4. Grey Ironbark, North Coast.—The results 
of testing this timber by compression of cubes, 
although showing remarkably even results, 
great strength and toughness, do not place it 
relatively in the high position experience and 
testing, in the form of beams and columns, have 
assigned to it. The moisture strength-curve in 
Diagram II. shows that itis inferior to Grey Box. 


73 
modo 7) Average Compressive Street 
for 4 in. cubes 
12 at var 
4 NN 


moisture| percentages 
8 


yin 
1. Blackbutt 
2. Tallow-wood 
3. Grey Gum 

4. Grey lronbark 
6. Blue Gum 

7. Brush Box 

8. Turpentine 


9. Red Mahogan 
10. White Mahogany 
11. Colonial Teak 
72. Grey Box 

13. Woollybutt 
15. Turpentine 


YA] |] 
BL | 


HAA 


— 


a 


LAL 


era 
= 


eg! 
l 
l 


25 30 35 40 45 


DraaRam II, 


The cross-section showed wavy annual rings, 
and the planes of failure were single, or double, 
in parallel or oblique. 

5. No specimens of 
received. 

6. Blue Gum, North Coast. — This timber 
showed an even grain, free from defects. The 
planes of failure were well defined, with a multi- 
plicity of branches. 

7. Brush Box, North Coast.—The timber 
showed a close and even grain, but the results 
were somewhat irregular. 

8. Turpentine, North Coast.—This timber was 
fairly sound, but in a few instances showed 
season cracks, The planes of failure were not 


red ironbark were 
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well defined, generally single, but sometimes 
branched. Although not a strong timber, as will 
be observed from the diagram, Diagram II., it 
is much better than the timber of the same name 
obtained from the south coast. It has two 
serious defects—viz., warping out of all pro- 
portion, and developing large cracks in seasoning. 

9. Red Mahogany, North Coast.—The speci- 
mens of this timber showed the presence of 
sapwood, and some had large gum-veins; 
otherwise the. timber was fairly sound. The 
results obtained in testing were irregular, and 
the timber is rather brittle. 

10. White Mahogany, North Coast.—This 
timber is inferior in strength to the red variety, 
but less brittle. The planes of failure were 


‘always branched, and not well defined. The 


timber had an even grain, but developed season 
cracks. 

ll. Colonial Teak, North Coast.—This timber 
was straight and even-grained at the top and the 
middle of the trunk, but curly at the bottom. 
It was largely affected by season cracks, and is 
slightly brittle. The planes of failure were well 
defined, but were always duplicate or branched. 
The results were irregular. 

12. Grey Box, South Coast.—This timber gave 
the second highest results obtained in the 
series. It somewhat resembles grey ironbark in 
appearance, weight, and behaviour under test. 
The specimens were free from defects, excepting 
season cracks, and the planes of failure well 
defined, in most cases single. The results were 
regular. Experience has shown that this 
timber is much inferior to ironbark in durability. 

13. Woollybutt, South Coast.—This timber was 
fairly free from defects, of even grain, but the 
strength decreases very rapidly with increase in 
moisture. The planes of failure were generally 
single. 

14. Spotted Gum, South Coast.—The specimens 
were generally good, with the exception of slight 
season cracks, and the timber was of medium 
strength. The specimens were all of the same 
moisture approximately, and consequently there 
is no curve on Diagram II. 

15. Turpentine, South Coast.—This timber is 
inferior to the north coast timber of the same 
name; it yielded considerably under pressure 
before failure. The season cracks occurred in 
every case across the direction of the annual 
rings, and caused stepped and irregular planes 
of failure. 

16. Blackbutt, South Coast.—These specimens 
were defective, having gum-veins, season cracks, 
and worm-holes. They failed for the most part 
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along one plane more or less stepped. Notwith- 
standing defects, this timber gave the highest 
results, but as the pieces were well seasoned, and 
approximately of the same moisture, a curve 
could not be drawn on Diagram II. 

18. White Stringybark, South Coast.—The 
specimens of this timber contained season cracks, 
gum-veins, and worm-holes; also, in many 
cases warped on the sides. The planes of 
failure were irregular. There is no curve in this 
case also, as all the specimens were approxi- 
mately of the same moisture. 
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a larger percentage of moisture, and it will be 
observed that the curves on Diagram Il. fall very 
sharply, showing large decrease in strength for in- 
crease in moisture for brush box, turpentine, and 
woollybutt, as compared with grey gum, ironbark, 
and tallow-wood, which diminish much less in 
strength with increased percentage of moisture. 


CONCLUSIONS ON THE RESULTS OF TESTING 
CUBES. 

A careful consideration of the results obtained 

from the tests of cubes taken from the five 


TABLE I.—RESULTS OF COMPRESSION TESTS OF CUBES. 


Order of 


Strength at — per cent. Moisture. 


pe Ea Local Name. Locality. 
mately Number 15 per cent. | 25 per cent. | 35 per cent. 
1 16 Blackbutt South Coast . 10,650 — = 
2 12 Grey Box i a g 9,950 9,300 9,150 
3 4 Grey Ironbark . North Coast 9,500 8,550 8,200 
4 3 Grey Gum n ey 9, 350 8,400 7,950 
5 18 Woollybutt . South Coast. 9,750 8,000 7,250 
6 18 White Stringybark z me te 9,650 — — 
7 2 Tallow-wood North Coast 8 , 850 8,100 7,750 
8 9 Red Mahogany . p Sedi 9,050 8,000 7,300 
9 7 Brush Box . 5 = 9,550 7,200 6,750 
10 14 Spotted Gum South Coast . 8,850 — — 
11 1 Blackbutt North Coast 8,600 7,400 7,050 
12 11 Colonial Teak 5 7,500 7,050 6,950 
13 6 Blue Gum D 7,600 6,800 6,450 
14 8 Turpentine . 7 8,450 6,250 5,700 
15 10 White Mahogany 5 7,400 6,400 5,850 
16 15 Turpentine . South Coast. 7,850 5,950 5,300 


SUMMARY OF THE RESULTS OF TESTING 
CUBES. 

The figures on Diagram II. show the results of 
testing cubes at different percentages of moisture 
far better than can be done by means of a 
table, but Table I. summarises the results, 
and arranges the timbers approximately in order 
of strength as found. In the case of blackbutt 
(16) it is probable that at larger percentages of 
moisture than 15, the strength would fall 
rapidly. 

A timber may be stronger at a small percentage 
of moisture than another timber, but weaker for 


sections of the tree, having regard to the per- 
centage of moisture present in éach case, shows 
that the timber cut from the highest section, 
denoted by A in Diagram I, is slightly 
stronger than that cut from the other four 
sections ; but the difference is so slight that the 
timber may all be considered of approximately 
equal strength throughout the length of the 
tree trunk. 

A comparison of the curves plotted on 
Diagram IT., for the various timbers tested in this 
series, shows that each timber has a characteristic 
strength moisture curve. It will also be observed 


— 
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Taste Il.—New-Soura WALES TIMBERS. SUMMARY OF 
pO ee Ce a TS 


NORTH COAST TIMBERS. 


3 ft. Columns—Square Section. Long Columns—Round. Long Columns—Square Section. Long Columns—Square Section. 
5 3 H p m H 3 3 
f A É n A Be kA -T ; À A 
5 alga |28 s |g JA a s | | 32 k s |g |ġ8 
4 
Local Name. 3 I 8 p CEE 1 8 ae ae z 1 S “ooma, 8 7 3 ee ae 
m E ERE be E Bes I et 3 See i E EEE 
E 718| Sa 338| 7] 8| $al] 7 ERR Ta Wee F ~ 18 | 84/808 
a g o PE PEE g S oe pee a d o PF was : d o bo 3° 
: A A= eo) : ` = S pe x A wag ż A qo 
y 5| go |48 DEE 5 | ee | eae] g f | ge | aos 
2 4 ¢ wer D wo E- E-i a + ng Fa y S b 4 : 
; 2| %5 |28 2) 32/383) 5 2 | 3|322| f 2 | 38 | B22 
Z = mae | AFS -| Z | ae [aes Z = | mae | RFS Z a | AS AzS 


ff ff er a Ga A | ae fmm | es | eames a oaan fers | | SR 


1 D (1)/8°98|16-4| 9,350| 9,575 |27:4|18-6 | 5,820 |6,320] 1 D (1)}/24-6/18°6)7,850)/8,220| 1 H (1)| 21-6 | 15-0} 6,050 | 6,050 
1 D (2)|9°24/17°5| 9,340] 9,730 | 26-4] 16-9} 6,050|6,350) 1 D (2)| 24-0] 16-9) 7,460|7,780| 1 H (2)/ 24-2) 14-7 | 6,390 | 6,330 
1 D (3)|8°98}17-1| 7,210| 7,585] .. | = | - | +. | 1 D (8)]22-1]16°7/8,430/8,730| 1 H (8)) 21-6 | 14-0) 7,770] 7,590 
1 D (4)|8°78| 16-2] 8,410] 8,605} .. |. | = | +» | 1 D (4){ 21-9] 20°9|6,720]7,620| 1 H (4)/ 21-4 | 21-2 / 7,390 | 8,290 
1 H(1)|8-10| 16-8} 8,820} 9,115|26-1}16-7|5,8201}6,070) .. ae 

1 H (2)/9°11| 16-9] 8,560} 8,860 | 24-8) 18-0) 6,720} 7,170 

1 H (3)|8& 17/16-2} 8,990] 9,180] .. | -. | o | -- ss ea. lt alt Ba i ed ie the peels Cops rr 
2 D (1)}8°10| 17-9} 9,890| 10,160 | 25-2| 21-2) 6,270|6,770]} 2 D (1)|21°6| 15°2|8,880|8,900| 2 H (1) | 25-0) 13-9/ 8,350) 8,240 
2 D (2)|8°07|18'0} 9,110] 9,380} 24-9] 21°3}6,500|7,000} 2 D (2)| 24-6} 14°7|8,500/8,470) 2 H (2)|24-6/ 14-8] 7,760 | 7,740 
2 D (3)) 8°10) 17°8| 9,280) 9,540) .. | -- | œ .. | 2D (8)] 21°75] 15°4]8,690/8,730| 2 H (8)|21-0/20°4 | 6,940) 7,390 
2 H (1)| 9°42 | 16-9 | 10,040 | 10,220 | 25°1] 18-7 | 5,820|6,120| 2 D (4)/ 23-8] 21-2} 6,940] 7,440 

2 H (2)} 9°25 | 17°3} 10,620 | 10,840 | 26-0) 20°416,940/7,390|} peices A) ei. EE 

2 H (3)|9°24116'0] 9,600] 9,700} .. | -- | = | e sf sia T <i ~ Bea Weta) cia a 
3 D (1)|}9°25|16°6} 9,050] 9,230] 21-8 | 22°6| 6,050] 6,800] 3 D (1)|22°6]17°8|6,780/7,090| 3 H (1)/ 23-5 | 17-8 | 7,280) 8,590 
3 D (2)|9 00)18°2} 9,310] 9,650) .. | -- | e -- | 3 D (2)/21:4/17°1]8,200/8,480| 3 H (2)| 21-9} 18-0] 7,240} 7,560 
3 H (1)|9°48/16°8| 9,410] 9,570] 23-4 | 27°2]6,720/7,770] 3 D (8) | 23°0)17°5|7,170|7,450| 3 H (8)|21-3| 17-6 | 7,040] 7,330 
3 H (2)| 8°09] 23°83} 8,620] 9,450] 21°7|18°4]7,140]7,510] 3 D (4)/21°8| 22°3|6,720/7,470) 3 H (4) | 23-4 | 24-1) 6,940 | 7,790 
3 H (3)|8°36/18'0} 8,560] 8,880] .. | -. | e $ on ere ae a ; 5 1 
4 D (1)/9°46|16°0| 9,450] 9,570| 22-8 | 25-7 |6,940|7,990| 4 D (1)|20*5 |16*1|7,100|7,230| 4 H (1) | 23-3 |17-2 | 7,620 | 7,880 
4D (2)| .. | «. S .. |21°8] 17-8] 7,890] 8,230] 4 D (2)|23°7|17°3|7,510|7,790| 4 H (2) |21*6 |170 | 2,300 | 9,540 
4 H (1)|8°25|16°8| $,610| 9,830 |234] 19-8) 7,620|8,220] 4 D (3)|20°4 |20*1 |6,050 |6,650| 4 H (8) | 23°3/18-4| 8,060 | 8,510 
4 H (2)|9°35|17-0| 9,210} 9.450|21:7|17:8|7,270|7,610] .. as ee i es i 3 T G | ne 
6 D (1)| 8°42 | 13-7] 7,950| 7,800 |22'8|22*4|5,600|6,250| 6 D (1) |211 |17*3 | 6,300 |6,550| 6 H (1) | 24°9/16-7| 7,170 | 7,350 
6 D (2)|8°68|17°5| 7,560| 7,830 |242| 17:7 | 4,670]|4,960| 6 D (2) |21*5 | 17:3 6,490 |6,740| 6 H (2) |220| 16*7 | 7,790 | 7,970 
6 H (1)|8°27|16°7| 7,520] 7,700|24°8| 21-2] 6,270| 6,820] 6 D (8) | 23-6 | 20°1| 5,380/5,880| 6 H (3) /21°6| 18-6 | 7,620 | 7,970 
6 H (2)|9°49|17°3| 8,470] 8,720] 22°0|18°9|6,630/7,030; .. rae aw ieee si (a 

6 H (3)|8°84/16°4] 9,480] 9,620|25'6|16:2|5,820|5,940] .. al ecg: as i ge I sa a 
7 D (1)|9:52|15:7| 9,410] 9,670] 26°9| 21-5] 5,150|6,950| 7 D (1) |25*1|18'8 | 6,830 |8,010| 7 H (1) | 24°0/ 16-3 | 5,600 | 6,030 
7 D (2)|9°46|17°2] 8,570] 9,250} 26°8| 19-1] 4,480/5,680| 7 D (2)|25°2/17-6/6,210/7,010| 7 H (2)| 22-6) 18-2 | 7,300 | 8,280 
7 D (3)|9-36|15°6| 9,660] 9,840] .. | .. | -» | «. | 7 D ()}22°5/19°0/4,030/5,280| 7 H (3)/26-6|17°6 | 4,720 | 5,520 
7 H(1)|9°73|16-2| 7,580] 7,960] 27°7|20°6|4,260/5,810] .. we foe | we | oe) | 7 HG] 22°1| 22°11 6,270 | 8,220 
7 H (2)|9°57|15°4| 8,840] 8,950/29°6/ 18°8}4,030|/5,230] .. 

7 H (3)|9°33|15°6| 6,610| 6,800] .- | .. | e a TTE ee ae is så a P 
8 D 19:66|16-0| 9,080] 9,350|25'3]19:3|5,600|6,850| 8 D (1)|23°7|17°6|5,530/6,240| 8 H (1)|25*7 | 16-7 | 5,830 | 6,290 
8 H(1)| .. | -- b .. |24°5118°01 4,930/5,780! 8 D (2)|23°0/17°0|5,720/6,260| 8 H (2)| 26-7 | 17-2) 5,920 | 6,500 
8 H(2)| .. | .. a! .. | 25°0]16°6|5,240/5,670| 8 D (8)|27°0|16°3/5,930|6,300| 8 H (8)| 23-4 | 24°415,150 | 7,300 
9 D (1)/9°28/17°1| 7,830] 8,080| 28°0| 25-6| 4,480/5,630| 9 D (1)|21°8| 16-1) 8,840/8,960| 9 H (1)|22°1/ 18-0) 6,870 | 7,220 
9 D (2)/9:31|16°4| 7,280] 7,480] .. | .. | «. | < | 9 D (2){21°6/17-4|6,980| 7,260] 9 H (2)| 23-8 18-2] 7,190| 7,560 
9 D (8)|8-47/16°7| 9,490] 9,680] .. | .. | .. | .. | 9 D (8)|28°2117°4|6,970/7,250| 9 H (8)|20°9| 17-2} 7,500) 7,760 
9 H (1)|8'10}18-2| 7,700] 8,060 | 22-8 | 22-4) 6,050/6,950; 9 D (4) | 24°4 | 23-3 | 5,820 | 6,820| 9 H (4)|23°8) 21-1 | 4,700 | 5,450 
9 A (2)|9:09]17-1| 9,850} 9,510) 21°7/18°217,000|7,870} .. a aa en ee “a dab ha 

9 H (3)|9:04/19-1] 8,210} 8,680|24°9| 16-6) 6,750|6,980| .. ‘ TET z 
White 10 D (1)| 9°23 |18°4| 9,580| 9,970] 25-5 | 24-5 | 6,270 | 7,270 | 10 D (1) | 24°1) 18-0) 7,410 |7,750|10 H (1) j 22°5 | 18-0 | 7,860 | 8,200 
_ Mahogany! 10 D (2)/8-47/17°6| 7,900] 8,200|21°8|17-2| 6,670| 6,920 | 10 D (2)|20°9|17-8| 7,250 | 7,570 |10 H (2)| 22°7| 18-5 | 6,000 | 6, 400 
10 H (1)/9°00/18-3| 9,320] 9,690| 25°5 | 39-3 | 4,480|6,080 | 10 D (8) | 21°2| 17-6 | 7,270| 7,570 |10 H (8)} 20°8| 17°3) 7,270) 7,540 
10 H(2)| .. | -- a .. (2117| .. 16,050] .. |10 D (4)| 23-7 {29-8 |6,270]7,170 |10 H (4) |20°4]|32-3|6,270 ] 7,720 
11 D (1){ 9°24 113-2] 7,730| 7,580| 21°97 21°5 | 5,380|5,730) 11 D (1) | 24°6 | 15-1) 5,550) 5,560} 11 H (1)| 21-4) 18-7) 4,230 | 4,130 
11 D(2)| .. | “i .. | 28°2|14°315,750/5,700/11 D (2) | 20-6 | 13-5 | 6,400 | 6,280 | 11 H (2) |228] 13-4 | 4,810 | 4,680 
1Ł H (1)|9°18}18°6| 8,060| 7,950) 23-4 | 20-6 | 5,600} 5,900} 11 D (8) | 20:3 | 22-4) 6,050) 6,400 | 11 H (8) 22°8 | 15-2) 4,880 /4,900 
11 H (2)|8°88|13°9| 6,980] 6,900/ 22-4 }14°5|4,580/4,500) e alee chy oe a a E ees are 
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COMPRESSIVE Trsts—LoncG, MEDIUM, AND SHORT COLUMNS. 
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SOUTH COAST TIMBERS. 


3 ft. Columns—Square Section. 


Number and Letter. 
&| 


Moisture, per cent. 


, lbs. per 


Breaking Load 
square inch. 


Long Columns—Round|Long Columns—Square 
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Q po 

a A JA. 5 Bi, 

: . : : O ` : D 

ao a n L a 

Ais ae ee E 2 lS | Local 
am a arm, a ` 

dag| |S le Isha 2] Sl] ge [etig] Name. 
g3f}_|3 |2, 235] —| | 2. [288 
Regia | È | od Sag] a | & Se Kas 

"5 o | we |5 S | ws was 

ot = Ser Gee 5 a =| 

ge ® 3 | go gos B | ‘ge o & 

os a | aa lass 2 |e 3 

HE +3) 25, £28 3° 95 2 5 

Mao a | As ass A | AFISZ 


12 D (1) 9 15/16-2/10, 600/10, 120|22 -6131017 , 840/8, 590/23 "6/30: 4/7 , 17017 , 920] Black- 


12 D (2)| 9°25/16-7| 8,440| 8,610|22-8|17 9/7, 00017 ,270|2 
12 D (3)| 9+09|17-5| 7,850! 8,090| .. ; 

12 D (4)| 9°15122°5| 9,070| 9,620] .. 
12 D (5)| 8-13118-1| 8,980] 9,270] . 
12 H (1)| 9°06/16-8} 8,990| 9,170)23- s26- -alr, wol, 820/20: 3|26-416,940|7 ,590 


12 H (2) 8:10/16:8|10,000/10, 180121 -1/18 :5/6,850 Onn: 21°6/17°6/3,770/9,020|Grey 


12 H (3) .. | -- 
13 D (1)| 9:09/17°6 
13 D (2) 82218-2 
13 D (8)| 8:03 
13 D (4) .. | - 
13 H (1)| 812118-9 
13 H (2)| 9°12/16-9 
13 H (8) .. |.. 
14 D (1)| 9°44/16-2 
14 D (2) 9°48115°8 
14 D (3) 9°23]17°8 
14 D (4)| 9°20|18-9 
14 D (5) 9°14/19-7 
14 H (1)| 8°20)20-0 
14 H (2)| 8 00119-2 
14 H (38) 9°04120°5 
14 H (4) 

15 D (1) 10: 14 17 4 
15 D (2) 

15 H (1)| 8°48/16-9 
15 H (2)10:3416:4 
15 H (3) 

16 D (1)| 29°37|17-6 
16 D (2)| 9°52\15-9 
16 D (8) 8°27|17-0 
16 H (1) 

16 H (2) e | .. 
16 H (8) 

17 D (1) 

17 D (2) 

17 H (1) 841155 
17 H (2) 9-151161 
17 H (3) 

17 H (4) 

18 D (1) 9°18117-0 
18 D (2)| 9°25)16-9 
18 D (8)| 8°00)16-6 
18 D (4) 
18 H (1% 9°78|16°5 
18 H (2)| 9°73)}16°6 
18 H (3)|10-68|17°6 
18 H (4) 


8,090 


S°2) 7,850 


8,470 
8,990 
8,560 
8,130 
7,350 
7,180 
6,960 
7,510 
6,960 
7,820 


8,150 
7,090 
8,500 
9,310 
7,450 
8,840 


7,810 
8,310 


7,600 
8,670 
7,630 
8,570 
8,830 
7,360 


Gum 


8,610) .. 


Gum 


7,750 23°1119°8|5, 4380/6, 130 

7,780) .. . 25°1/17-3/6,220/6,620/Turpen 
7,610] . ie tine 
8, 21022- 14o. 0/4, 70016, 700/23: 7136 6/4, 03015, 880 


7 610/22 4/22 +515, 650/6, 600/20: 5119-55, 730:6, 380] Red Ma-} 9 D 3°53)14°7 


240/19-85, 740/86. 390 
26°5)16: 7/8, 080/6, 430 


8,570) .. 


NORTH AND 
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SOUTH COAST TIMBERS. 


Short Columns—Round Section] Short Columns—Square. 


$a 

2 
a a 
i n . 
2 ae 
+ D i 
3 i | S| <3 
oS -| 8 S . 
gf} a) È] Sg 
x Sj ws 
3 B | yo 
g jga 
S © 25, 
Z a | ag 


3 5 
= A 
> O A » 
BA SA 
TS SZ 
S50 l a Ge] 
S@az| —| % 2, 
Salal È| a4 
PER- R 9 
qs g | 
sh g 5 A 
CEN # H 
RER- E 5 
Boo = Be 
Mao œ OH 


— | jj |] 0 | OL SS | SS [ | |] |] EC | | I | | ES | | aaa 


1 D[3°24/13-7/10,240) 9,990)2°68)15°0) 9,520 
1 H [3°03/14°1) 8,830) 8,630/2-70)15°3) 8,780 


Breaking Load, lbs. per 
square inch at 15 per 


cent. moisture. 


9,520 
8,830 


2 D|3-18)13-7/11,000)10,850)3*15]14-9/11, 100}11, 100 
2 H|3°06/14 2/11, 120)11,020/2°76}17 °5} 9,700} 9,950 


3 D|3-39]14°5/10, 220)10, 120)2°86/17°6| 9,300) 9,550 
3 H [3°08/15-1/10, 200/10 , 200|2°93/16-0| 9,640) 9,740 


4 D|2 93/12-5}10,200| 9,800/3°14/12 9/11 ,3800/11,000 
4 H |2:96/14-7/10,520)10, 420)2° 73/17 °8| 9,850)10,250 


6 D |2:90|14:9| 8,960) 8,960/3°13/15°0} 8,820 
6 H|8°14/13-4| 9,950) 9,750/3°11/15°8! 7,190 


7 D/|3°25}13°8] 9,230) 8,880/2°90) .. | 9,880 
7 H|3°47/13-9) 9,120] 8,770/2°83)17°5) 8,820 


-| 8 D/3°16/13°5/10, 400}10 ,000/2°87|/14°9] 9,440 
8 H|3:02/12°8) 9,070} 8,570/2-°86)14°5) 9,680 


9,300 9,200/3-08l15-8| 8,420 
hogany| 9 m |2-90(15-0| 9,170] 9,17013 11|15-4| 8,820 


8,530128- -glis Q4, 75015, 230/26 °3/16°3/6,810/7,020/White |10 D 3° 34 15°0)10, ‘570 10, ‘570/81 16/15 °5| 9,100 


«+ |28°6/41°8/4, 260€ ,610/26-1/18-0)5 ,950/6, 380 
7 , 400/24 * 4/38 -0/4, 26016 , 460/20 -9/29 ° 215 , 150/6, 900 


any 


Mahog:| io 4 |3-82l13-4 


8, 730/23: 6}17 * 5/5, 88016 , 280/26 * 3/16 °5/5, 660|5, 910}Colonial|11 D 2° 79 13°0) 8,450 


_. (26-5118°316,760|7,200| Teak 
j 60/23- lag: 116, 27088, 27024-4117 -817 ,150|7,750 


11 H |2°97/12°3) 8,300 
12 D|2°86)15°8) 9,700 
12 H |2:92/13:2| 9,950 


13 H|2°87|16-5; 9,170 


Spotted |14 D |3°13/17-4| 7,650 


14 H |2°78)18:4| 6,900 


-|15 D |3:15113:2| 8,280 
15 H }3-39}12-9] 9,680 


7,700|22-9|18-317,820|8,570123-2\17 -0|6, 9507, 400IGrey 
9,290| .. Box 
23-433- 7l6, 50018, 550120: -ola all, 3408, 440 - 
21°8118-017 , 26017 ,960|24-0|17-617 .250\7 , 800] Woolly-|13 ple L93lt26 9,030 
ae ae 24-6(15-718,33018, 530, Dutt 
. {250/16 917,210 220/2825, 880 
ci eel ame 23° 9116 * 217 850 
23°8/35° 216,270 21°7|22° 115,150 un 
24° 3/17 2|7 , 420 26° 0|16-2)7 300 
: .. 1254|17 016,110 Turpen 
e .. ẹ22-1116-3l5,800) .. | ERE 
8, 000123 “5144-015, 60017 ,700|20° 7186-7|6,270)8, 1 
9070122 -6119- 016, 3007, 100|20-1|17 - 0/6, 930]7, 330] Black- 


butt 


tain 
Ash 


7,780 . [24°7|17°5)7,120)7,570 
ne 24°5)17°217 ,400)7 850 
8,820|21 5!42:715,820|7 .870|20* 8/35 ° 6/4 , 700/6, 550] Moun- 


21°1}16°9)6, 620)7 ,020 
22° 9/17 * 1/7 ,080)7 , 480] White 


16 D/2-99/13-7) 9,250 
16 H|2°80/13°8) 8,930 
17 D ee 

17 H |3°03/14°0} 9,950 


18 D |2°96/14-8; 8,610 


Stringy- ; : 5 
bark 18 H |%°76)14°6} 8,050 


8,080! 7,930)2°67/21°3) 7,560 


8, 250/2°71)12°5) 7,890 
8, 050|2°70}12°6| 7,300 
9, 80013 °05}16.5; 8,990 
9, 750|2°73/23°9| 8,570 
8,180|2°76)16°7) 8,780 
9,5:0|3°12) .. | 9,760 
8,050|2°76)17°7) 7,040 
7 ,400)/3-08/20°0} 7,600 
7, 93012- 88}14°5;) 8,500 
9, 330/2°89]15°2) 7,950 
8, 950/2°74)16°8} 9,050 
8, 730|2°71|16°8} 8,600 

2:84/15:0| 9,180 

2°82)13°3)10, 460 


8, 61012- -7117 3) 7,790 
8,000|2°72)14°1) 8,550 


8,820 
7,290 


9,720 


9,440 
9,580 


8,520 
8,870) 
9,150 
8,260; 
7,640 
7,050: 
9,140 
9,170 
9,180 
7,440 
8,300 
8,400 
7,950 
9,450 
9,000 
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from a consideration of Diagram II. that there 
is a point on each curve indicating that, after 


.a certain percentage of moisture is reached, 


additional moisture does not seriously reduce the 
strength, while, on the other hand, the diminu- 
tion of moisture, to the left of the point referred 
to on the curves, produces an important increase 
in strength, which is much greater in some 
timbers than in others, indicated by the relative 
steepness of the curves. The results obtained 
illustrate the importance of seasoning on the 
strength of timber, and they indicate that some 
timber exposed to the weather may become con- 
siderably reduced in strength in consequence of 
the absorption of moisture, as in the case of 
woollybutt, brush box, and turpentine, and to a 
less extent in grey box, ironbark, grey gum, and 


ee a 


PETE cy 


tallow-wood. One feature of these tests should 
be noted—that is, failure always occurred by 
shearing along planes parallel to the annual 
tings. The photograph of the cubes taken after 
testing shows clearly the mode of failure, and 
Fig. 4, denoted by 14, represents spotted gum. 


COMPRESSION TESTS oF SHORT, MEDIUM AND 
Lone COLUMNS. | 

The compressive tests of timber columns were 
made on short, medium and long columns. 
The short columns were 12 ins. long, and the long 
columns 8 ft. long, of circular and square cross- 
section. The medium columns were 3 ft. long, 
of square cross-section only. The cross-sections 
were, approximately, 4 ins. in diameter, or 4 ins. 
square. Some of the results obtained in the 
various tests are summarised in Table IL 


Fia. 4. 


December 6, 1912. 


The meaning of the headings to the various 
columns of figures in the foregoing tables is suffi- 
ciently clear in nearly every case :— denotes 
the length of the column in inches; d, the 
diameter of the circular cross-section, or the side 
of the square, in the square cross-section in 
inches, The expression į denotes the ratio of 
the length to the diameter, or side of the square. 
The expression t denotes the ratio of the 
length of the column to its least radius of gyra- 
tion; but in the cases of the columns tested where 
the cross-sections are either circles or squares, 
this ratio has no special significance, as the 
radius of gyration is proportional tothediameter, 
or the side of the square. In other forms of 
cross-section this proportionality does not exist, 


? 


and the ratio -- expresses, in a more general 


a Ss a E 


3 = wP i: 


Chr E a ETK 


manner, the proportions of a column. The short 
columns failed by direct compressive stress, as 
will be seen by the photograph of. the tested 
specimens, Fig. 5; but the long columns 
failed with a lower stress per unit of area, and 
deflected laterally, producing unequal distri- 
bution of stress over the cross-section, as in every 
case of failure by long-column action in any 
material. 4 ek 
In a short column, where lateral flexure may 
be neglected, the failure is due to the compressive 
resistance of the material. The plane of failure 
is generally oblique to the axis of the column, 
and is actually a shear, but the compressive 
strength is usually expressed as follows— 
T: = — 
ae A.: 
Where o, denotes the compressive strength per 


/ 


4 
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square inch, P the total load applied, and A the 
area of the cross-section. -In the- tables of 
results ø, is expressed in pounds per square inch. 

In the case of the long columns the failure is 
more or less influenced by the lateral flexure, and 
the stress, found by dividing the total load 
applied by the area of the cross-section, is always 
lower than in the case of a short column of the 
same material and cross-section, and any formule 
for expressing the stress producing failure must 
be of the well-known Euler, Rankine, Fidler, or 
Moncrieff type, or the strength may be expressed 
approximately by means of formule of the 
straight-line type. 

This latter type of formula may be safely 
adopted for timber columns, provided that it is 
never used outside the limits of the ratio of the 
length to the least lateral dimension, +, included 
in the experiments. 

The tables of tests are much more valuable 
than any formula, as they clearly indicate the 
percentage of moisture, degree of seasoning, and 
other conditions which affect the strength and 
stiffness; but it is sometimes very convenient 
in connection with the determination of the 
cross-sectional area of columns of a given length 
intended to carry a definite load, to be able to 
arrive at the ultimate load causing failure, or the 
safe working stress in pounds per square inch of 


2a? 


the area of the cross-section. For this purpose the 


straight line formule will now be established, for 
ironbark 4 D and 4 H, grey gum 3 D and 3 H, 
and spotted gum 14 D and 14 H, and the results 
of the tests on these timbers in the form of the 
long columns and the short columns will be 
averaged, also the values of $ in the long 
columns. The strength in the three timbers 
dealt with for the purpose of illustrating the 
method of deriving the formulz has been taken 
at 15 per cent. moisture from Table IT. 

In the case of ironbark timber, the average 
results obtained from tests on ten pieces 8 ft. 
long are— 

a = 22°2, 0 = 7,965, 
on four pieces 12 ins. long— 7 
5 = 2°94, « = 10,867. 

The following formula expresses the strength 
of any column of ironbark timber of the kind 
tested between and including the proportions 


5 = 22°2 to 2°94. 
o = 10,783 — 124 3. 
Tests were also made on columns 3 ft. long of 


the same sectional area, termed medium columns, 
and the results obtained were— 


£ = 9:02. o = 9,620. 
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According to the above ee we should 
have— 

o = 10,733 — 124 x 9°02 = 9,618. 
So that the equation gives a result that agrees 
within 7 lbs. per square inch with the experi- 
ments made on the 3 ft. columns. 

In a similar manner we can average the 
ratios 5, and o, for any of the timbers tested, 
using the results summarised in Table II., and 
obtain formule which express the strengths of 
the timbers tested in compression, thus— 

For Grey Gum øv = 9,902 — 119 a 
For Spotted Gum e = 7,797 — 672 a* 

The value of o obtained in the manner 
described, or from the tests themselves, must 
be divided by a factor of safety which, in the 
judgment of the engineer, will make due allow- 
ance for the conditions under which the timber 
is used. 

The percentage of moisture present in the 
short columns shows that the timber was fairly 


„well seasoned at the time of testing, as in very 


few cases iĉ exceeded 15 per cent., the standard 
dryness, and some were below this percentage. 
The tests of large beams, approximately 10 ins. 
by 10 ins. cross-section on a span of 10 ft., were 
made on the 100-ton testing-machine, and. 
some of the results obtained are recorded in 
Table ITI. 
; In all tests of large beams it was decided to 
apply the loads at two points equidistant from 
the centre of the length of the beam, in preference 
to the more usual way adopted in tests of timber 
where the load is applied at the centre. ‘The 
method adopted in this series has many advan- 
tages over the more usual method, as a constant 
bending moment and extreme fibre stress is 
produced between the points of application of 
the load over the central portion of the beam 
along which the deformations produced by the 
load were determined; also; the method 
approaches more nearly to the conditions existing 
in the practical use of timber. It was originally 
intended to test all these beams with the loads 
applied so as to divide the span into three equal 
parts, each 40ins. long, as shown in Figs. 6 
and 7, and the tests made on this plan are 
denoted in Table III. thus *. Figs. 8 and 
9 show the spacing of the loads afterwards 
decided upon where the points of application 
of the loads are 10 ins. from the centre of the 
beam, giving 20ins. between the points of 
application of the loads. The change was made 
in consequence of some of the beams failing by 
horizontal shearing stress producing splitting 
at the ends. before the direct tensile and 


\ 


“ 
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FIG. 5: 


SHORT COLUMNS OF CIRCULAR Cross-SECTION AFTER TESTING. 


compressive stresses were fully developed. In 
all such cases of failure the actual strength of 
the timber, recorded in the columns headed 
“ Modulus of Rupture,” is understated. 

The columns headed ‘‘ Remarks” in these 
tables show that the failure by horizontal shear 


is due to defects in the timber beams tested. 


With the exception of the values of the modulus 
of rupture obtained from these defective beams, 
the results obtained are valuable; but it is 
clearly. necessary to provide against the possi- 
bility of shear failure by adopting suitable 
proportions of depth to span in practice. 

From the sound portions of the large beams 
after testing smaller beams were cut of similar 


geometrical form. From each large beam 
sixteen small beams were obtained, each 2 ins, 
by 2 ins. cross-section, and some of these beams 
were tested on a span of 24 ins., the remainder 
were reserved for future tests by a suddenly 
applied load. From the large beam four beams 
were also cut, 4ins. by 4 ins. cross-section, for 
testing on a span of 48 ins, It will be noted that 
the large and the small beams are of square 
cross-section, and that in every case the span 
is twelve times the size of the square, or strictly 
in accordance with the law of similarity as to 
the form and dimensions of the test-pieces, but 
all these small beams have been loaded at the 
centre, as the object was to find the relationship 


TRANSVERSE TESTS OF BEAMS. 


The Determination of the Constants of Strength and Elasticity. 
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Total Deflection = &.=V,.+.V, + Va 


Fig. 8. 
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Total Deflection = A = V, + V, + V}. 
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of the strength and elasticity to the percentage 
of moisture. 


SanpD-BLast Txests oF New SovutH WALES 
TIMBERS. 

The determination of the hardness values of 
New South Wales timbers was made by means 
of the cross-compression test, also by means of 
the Brinell apparatus, using steel balls 20 mm. 
in diameter, and a cone pressure method, 
using a right-angled cone and measuring the 
depth of pénetration. 

The relative wearing capacities of timbers, 
when used, for instance, in street pavements, or 
in floors, was determined by means of a sand- 
blast apparatus. This apparatus consists essen- 
tially of a nozzle, through which sand can be 


_TALLowWo00 N.C. 25 
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propelled at a high velocity by means of a jet 
of superheated steam at a pressure of about 
40 lbs. per square inch. The apparatus was 
arranged so that each particle of sand may 
strike the specimen of timber once only, and 
not be used again. The specimens were all 
cut to a size, 3 ins. by 3ins. by lin., and are 
weighed to the nearest grain before testing, 
which consists of subjecting them to the sand- 
blast for a definite period, generally two minutes. 
When the test is completed, the specimens 
are immediately weighed again, and the loss 
of weight noted. From the data obtained in 
this way, the relative resistance of the various 
timbers to wear and abrasion is determined. 
The appearance of the specimen after testing is 
very interesting, as the soft parts are cut away, 


$ Crey ironsarK N.C. 15 


Fria. 10. 
SHOWS SPECIMENS OF THE VARIOUS TIMBERS AFTER TESTING IN DIRECTION A—i.e. PARALLEL 
TO THE DIRECTION OF THE FIBRE. 


60: 


Number | 
and 
Letter. 


Local Name. 


Blackbutt . . . .{l F (1)* 


1 F (2)* 


1 F (3*) 


1 F (4) 


Tallow-wood . . .|2 F (1)* 


2 F (2)*| 11 


2F(3)/ 11 


2F (4) l.. 


e . 3 F (1)* 


Grey Gum . o 
J3 F Y 
3 F (8) 
3 F (4) 


Grey Ironbark Say alte (1)* 


4 F (2) 


~ 


4 F (3) 


4 F (4) 


Blue Gum . - J6 F (1)* 


6 F (8) 


6 F (4) 


11 
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ys 


Number of Da 


Seasoning. 


| Weight in lbs. per 
cubic foot. 


60°7; 558 


58:6) 564 


9°9 10-1 159-7} 565 


995| 9°95)57*3)/1,090 
9°9 {10:0 1704| 575 


10 (10:0 |72°4| 576 


10°45/10 05/66 ° 8/1, 089 


9:9 |10°0 |76°9] 550 
9°0 | 9°0 |74°6) 535 


9-05} 9-15167-811,051 


9°00} 9°05/69° 4/1, 089 


9-9 |10:0 |70-4| 559 


9°9 | 9°8 |72°4| 586 


1 


9°85} 9-95/68-0l1,072 


ee ee ee ea 


‘9-7 | 9-8 |e2-3) 568| 


9°7 | 9-8 162-0) 520 


9-29) 9*70;62° 2/1, 064 


4 


9°70| 9-60)61-6|1,074 


3| & x 
3 5 5 g EP 
Aa 0o/ & fw ma 
da} Salg | 28 
as] =| E | Be 
ABs ok to > 
Pag 5 E oA 
res SP A a se 
weal mal aul 22 
Boa | 59! Sal B24 
F5n|28| Ge] ses 
53°0 |31°7/18 5,060 
51°6 |130-6)22°5| 6,000 
52°2 181-620 5,300 
51 29°5/17°7] 6,010 
61°2 \32°2/46°1)13 300 
60°7 |37°1/41 111,000 


59°6 |29-0/35°6l11, 400 


63°8 
61-7 | 


61:7 


61:9 


65:0 
67-0 


63°1 


54°5 |80°8/32 


57°6 |24°0|38°1114,600 


Eg 
56:6 125:1/35-8/13,500 


11,950 


Stress in lbs. square 


Horizontal Shear 
inch (ultimate), 


340 


300 


780 


320 


680 


590 


705 


570 


Apparent Limit of 
Proportionality. 


| 
| 


(not 
reached) 


(not 
reached) 
(not 


reached) 


(not 
reached) 


(not 
reached) 


“10 7 
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Moment of Resilience 
in inch lbs. per 
cubic inch. 


ae 


1°18 


“43 12,540 ,000|1, 160, 000|- 104 -194 i 


2°00 


3°25 


1°76 u 1,680, 000-0921- 180] - 


* Tested with Central Span of 40 inches, 
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TABLE III.—New Sout 
North Coas 
Transvers 


Modulus of Elasticity 
in lbs. per square in. 


From From 
Deflection |Extension 


2,240, 000/1 ,813,000]- 


2,400, 000/1 , 500, 000)- 


2,360, 000|1,390, 000} - 
2,780, 000|1, 780,000} - 


-12,942 ,000)1, 880, 000}- 


i |2,410,000}1, 860, 000} - 


2,475 ,000{1 515, 000! 


2,240, 000|1,450, 000|- 


. 


ee 1,260,000} 094] +180] - 


Deflectio 


050) °127}- 


065|-135)- 


080) *152)- 
060}: i16)- 


045|*105!- 


120| "196| - 


-202 


060|*138]- 


oss|-180) 


8 Tons. 


"24 


“21 


= 
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Remarks, 


Large tangential crack from left to centre along gum 
vein. Sheared along gum vein. 


Season crack and gum vein at left end. Few small 
radial cracks. Crack parallel to grain full length 
just below neutral axis. Sheared. 


Large longitudinal season cracks, Right end badly 
cracked with slight splintering. Sheared. 


Bad shake at one end. Sheared in the shake. 


Sound beam. Few small radial seam cracks. Broke in 


tension at top right corner in centre. 


Small tangential season crack at top left corner, left 
end. Fairly large radial and tangential season 
cracks, right end. Worm hole on top. Tension 
break across top outside left support, and sheared. 


Sound specimen. Slight seasoning cracks at one end, 
Failed in tension. Rather short break. 


Two season cracks in rings at left. Few small cracks on 
face, right end. Otherwise sound. 


Gum veins top right end. Short radial season cracks, 
left end. Knot at top just outside left support. 
Tension break at knot at top of beam just outside 
left support. 


Bad seasoning cracks at left end. Rather serious shake 
Failed in tension in cenfre. Rather short break. 


Seasoning cracks and well-defined shake. Commenced 
a sak in tension in centre, and then sheared in the 
shake. 


Tangential season crack along neutral axis right side 
extending to top, most of length. Sheared at right 
end along crack, also large tension break. Broke at 
right top corner, | - i 


Large wide season crack in rings right side whole 
length, 2 in. below neutral axis. Large crack in rings 
on top. Sheared along large crack from end to 
centre, Also tension break in centre. 


Slight seasoning cracks and shakes at each end. Failed 
very gradually. Began to crack seriously at 16 tons 
load, Failed in shear in shake at right end. 


Worm holes and cracks. Large gum hole just outside 
right support. General radial and tangential cracks, 
left end. Sheared from right end to left support. 
Compression over right knife-edge. 


Large tangential season crack on top, from centre to 
right end. Short crack and gum vein left end. Also 
large radial cracks. Broke in tension over right 
support. . 7 


Fairly sound specimen. Slight seasoning cracks at one 
end. Failed in shear at sound end near neutral axis: 


Sound specimen. Commenced to fail in tension, and 
then failed in shear near top, right end, 
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leaving the harder parts standing out. A photo- 
graph of some of the specimens obtained is 
shown in Fig. 10, A denoting the direction of 
the blast, in this case parallel to the fibre, as 
in street-paving blocks. Some of the results 
are given in Table IV. 


TABLE IV. | : 
a 
| Volume 
f | Weight | Weight | Volume oe 40 
g Time of | Welg eig es standard hard- 
Timber. iaee Mean. Test, reduced per abraded ness, Blackbutt, Remarks. 
Minutes. | to 2 mins. [cubic foot.| X 10%. direction 
Cc = 100, 
Spotted Gum 20 5 
F 17 | 19 | 5 | 7'6 Jit 26:4 92-4 
20 5 
| These figures are 
Blackbutt .| 22 5 | strictly comparable 
19 | 20-6 | 5 8°24 59°6 34°1 28°9 with each other, 
21 5 and show the 
Tallow-wood 25 || 5 relative resistance 
25 26:3 5 10°52 |-T1'4 36.1 30°6 to abrasion when 
29 | 5 used in a street 
pavement. 
Jarrah . . 21 5 
24 22-3 5 8-92 56:2 389:1 33°2 
22 5 
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Impact TESTS. 

The machine used for these tests is of the 
falling-weight type, and consists of a hammer 
which may be allowed to fall from any height 
up to 4 metres (= 13-1 ft.). The apparatus is 
provided with hammers of various weights 


Fie. 11. 


in order to obtain a wide range of 
tests. 

In order to ascertain the energy taken 
to break the test-piece with a single 
blow, a recording apparatus is provided 
(Fig. 11). 

The tup is raised between two parallel 
guides by means of a chain wound on a 
drum. The specimen (in this case a beam 
2 ft. by 2 ins. by 24 ins.) is placed on 
two horizontal supports at the required 
distance apart, with its centre vertically 
below the centre of the tup. 

There is a scale graduated in cms, 
parallel to and beside the guides, so that 
the height of the tup can be easily read 
off before each test. 

A pencil is fixed in the tup to draw a 
line on the drum of the recording gear. 

The recording gear works as follows : 
A small +. h.p. motor (series wound) 
drives, by means of a belt, the drum on 
which a piece of paper has been fixed. 
The drum, as can be seen from the 
figure, revolves about a vertical axis, 
The drum is in gear by means of a pinion 
on its axis with aspur wheel with two pins 
on it, which, by engaging with a piece of 
metal kept in place by a spring, cause a 
click every revolution of the wheel. 

Ie 


~r~ ry 
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The diameters of the pinion and spur wheel 
are as 1: 11:6. 

The diameter of the drum is 4'3 ins. when 
the paper is in position, and so it is easy to 
calculate the peripheral velocity if we count the 
clicks. 

When the paper is in place on the drum, and 
the specimen has been put in position and the 
weight raised, the motor is set going and allowed 
to run for a minute or so till the speed becomes 
constant. 

When the speed is constant the number of 
revolutions gf the clicker is taken over one 
minute, the weight being allowed to fall after 
the first half minute. 

When the tup comes into a position level 
with the drum the pencil draws a line on the 
drum which is approximately straight, as the 
tup is falling with almost constant velocity 
over any small distance. 
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‘Where n = number of revolutions per minute 


d = the diameter of the drum; 
= 4°3 inches. 

s, = peripheral speed in inches per 
minute. 


The time taken for the pencil to describe the 
distance A, C,, Fig. 12, is— 


A, B, 
5, 
The velocity of the pencil is— 
S, x B,C : ‘ 
v= ie = §, tan 6, inches per minute 
= 11:6 7d tan B, inches per minute 
1 
= 11°'6 x 4'8 n r tan B, x 12 x 60 feet 
per second. 
= n tan B, x k 
W:6x43 xr 
where k = {9x60 
% 


A’ 


Po) 


Fra. 12. 


As the tup passes the centre of the drum it 
comes into contact with the test-piece, and as 
this is strained the line is gradually bent, and 


when the piece is fractured the line takes a 
tangential position and is once more approxi... 


mately straight. Fig. 12 gives an example of 
the curves obtained from actual tests. 

- There are two methods which can be employed 
to work out the energy absorbed in breaking a 
test-piece. 

The first method takes into account the speed 
of the drum, while the second does not, and so 
we get the better results from the second method, 
as it is always very difficult to obtain the exact 
speed of the dřum at any particular instant. 

First Method.—Fig. 12 shows the curve 
obtained by testing a small beam of south 
coast turpentine, 15—1—3. 

The speed of the drum is— 

N, = 11:6 n ad inches per minute. 


We can express the velocity in terms of the 
height from which a weight must fall freely under 
the action of gravity in order to acquire that 
velocity. l 


Let h, denote the height necessary to produce 
the velocity v,, then— 


v2 = 2gha 
2h t 2 
ta = i = wke tan? B, 


k? 5 
where i? = Bg = 0000786, 


so that in order to find h, we require to know 
only n and tan 8,; the former is counted, and 
the latter obtained by scaling off the diagram, 
Fig. 12, in the manner indicated. 


The total work done in breaking the speci- 
men is— 


W (h + h, T ha), 


A 


Eai 


7 N 
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TABLE V.—New South WALES TIMBERS. Impact Tests of 2 ins. x 2 ins. x 2 ft. Beams. 


Total work done in Work done per Cubic 


No. of | Moisture per cent. Breaking Beam. Inch. 
Local Name. No. Tests 

made. | wax, | Min Av Max Min. Av Max. | Min. | Av 
Blackbutt 1 5 | 17:5 | 14:3 | 15-7 | 413-7 | 297-9 | 365:6 | 4°37 | 3°16 | 8°87 
Tallow-wood . 2 8 |22-1|11'8 | 17-8 | 345-1 | 219-8 | 295-6 | 3-70 | 2-48 | 3:18 
Grey Gum 3 5 |16:9 | 14:3 | 15-4 | 388-8 | 215-9 | 256-6 | 3°70 | 2-44 | 2°78 
Grey Ironbark 4 8 | 17:7 | 14°9 | 16-9 | 508-0 | 339-0 | 406-0'| 5:22 | 3-61 | 4-25 
Blue Gum 6 8 | 18-8 | 13:0 | 16-9 | 481:0 | 328-0 | 410-5 | 5-01 | 3-42 | 4-04 
Brush, Box 7 7 |192 | 14:2 | 17-6 | 413-8 | 158-4 | 387-3 | 4-48 | 1-65 | 3-61 
Turpentine 8 7 | 27-0 | 12-9 | 16-8 | 401-5 | 808-8 | 338-5 | 4-21 | 3-87 | 8-65 
Red Mahogany . 9 8 | 16-6| 11-6 | 15-2 | 395-0 | 278-7 | 335-5 | 4-08 | 8-08 | 3-54 
` White Mahogany 10 8 | 16-2} 11°1 | 18-5 | 348-9 | 129-9 | 207-1 | 3°18 | 1°37 | 2-18 
Colonial Teak . . .| 1L 8 | 15-8 | 12-1 | 14-2 | 309-1 | 190-3 | 252-5 | 3-18 | 2-07 | 2°64 
Grey Box . . . .| 12 | 15 | 20:2| 12-3 | 15-7 | 650-0 | 455-0 | 575-9 | 7-08 | 4°87 | 6-18 
Woollybuts . . . .| 18 | 10 | 21-4 | 18-4 | 17-2 | 597-0 | 250-0 | 414-7 | 6-90 | 2-60 | 4-41 
Spotted Gum . . .| 14 | 14 | 24:1 | 12-4 | 16-2] 371-1 | 224-7 | 250-5 | 4-01 | 2-32 | 2-72 
Turpentine . . . .| 15 | 10 | 18-6 | 121 | 16-0 | 396-0 | 111-5 | 215-3 | 4-45 | 1-28 | 2-36 
Blackbutt . . . .| 16 8 | 17-0 | 18-7 | 15-3 | 522-8 | 309-1 | 427:1 | 5-45 | 8-25 | 4-52 
Mountain Ash . . .| 17 s | 15-3 | 10-9 | 13-4 | 643-3 | 346-9 | 520:6 | 6-80 | 8-67 | 5-55 
White Stringybark. .| 18 8 | 14:0 | 11-6 | 12°8 | 345-9 | 264:7 3-70 | 2-94 | 3°89 


where W = the weight of the falling weight or 

tup ; 

h = the height to the zero line of the 
diagram, Fig. 12; 

h, = the height between zero line and the 
point on the diagram where tan 8, 
is determined ; 

ha = the height corresponding with the 
velocity v, found as already 
described. 

The work necessary to produce rupture 
expressed in foot Ibs. per cubic inch of the 
specimen is— 

W (h + h, — ha) 
lod 
where 16d =the volume of the specimen in 
cubic inches. 


Second Method.—The velocity of the falling 
weight at the point A in Fig. 12 is— 
v = s, tan B. 
Also, at the point where tan 8, is determined, 
the velocity is— 
v, = 8, tan B, 


Cai 


But v? = 2gh, and vi = Agh, <. h — ha 


2g 2g v? v? 


The work done in breaking the specimen is— 
W (A + h, — ha), as before, or 
tan? 8B, 
Wh ( Ty 1)- 
a ) + Wh.. 
The work necessary to produce rupture per 
cubic inch of the specimen is— 


We may determine the energy necessary to 
fracture the test piece in a single blow by either 
method, but the second method is slightly more 
simple. - 

EHaample.—-Data obtained from the experi- 


ment— ° 
Revolutions of the drum = 100 per minute. 


Height of fall to zero line = 150 cms. 
= 4°92 feet. : 

Size of specimen, 2’ 0” x 2” x 2°08”. 

Diagram obtained, Fig.12 Weight of tup 
= 79°5 lbs. i 
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ha = n? tan? 8, x *000736 
34\2 
= 100? (— ‘000736 
100 (5 i) x 0007 


= 0'964 feet. 


The work done in breaking the beam is— 
79:5 (4°92 + 19 — °964) = 330 ft. lbs. 


> 
(= Fg = t) 
Second Method. —The work done 


=79°5 x 4:92 (1 __ tant fa) + 79-5 h, 
tan“ B 
84\2) 


= 79:5 x 4°92 <1- + 79:5 x ‘19 


(ra) 
78 


= 329 ft. lbs. 


The work done on the beam expressed in 
foot lbs. per cubic inch (since 1b d = 24 x 
2 x 2°08 = 99°84 cubic inches) by the first 
method is— 


330 
99°84 > ag 
by the second method we have— 
829 og, 
Do 3'29. 


The agreement between the two methods is 
very satisfactory, 

Table V. gives the results of nearly 150 tests 
collected together. 

It will be noticed that the brittle timbers, 
such as turpentine and colonial teak, give very 
low averages, while the stringy timbers, such 
as mountain ash, give high results. 

The order of merit in which the timbers stand 
for impact is accordingly— 


TABLE VI. 


. Grey Box, 8.C. 

. Mountain Ash, S.C. 

. Blackbutt, S.C. 

. Woollybutt, S.C. 

5. Grey Ironbark, N.C. 

6. Blue Gum, N.C. Se a Soe 
7. Blackbutt, N.C. f 
8. Turpentine, N.C. 

9. Brush Box, N.C. 

10. White Stringybark, S.C. 

11. Red Mahogany, N.C. 

12. Tallow-woed, N.C. 

13. Grey Gum, N.C. 

14, Spotted Gum, S.C. 

15. Colonial Teak, N.C. 

16. Turpentine, S.C. 

17. White Mahogany, N.C. 
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DISCUSSION. 


Tus CHAIRMAN (Sir George Houstoun Reid), in 
opening the discussion, said the paper had been 
admirable, all the more admirable to him because 
he did not understand the technical side of it. He 
was not a man of science; he had led an active 
political life, and under the strain of political 
leadership it was a wonder if a man could ever 
leařn anything except to keep in when he was 
in, or to try to get in when he was out. The 
author was exceedingly well known in Australia, 
He was not only a distinguished professor 
in a great university, but he had always 
been an active, public-spirited citizen. He 
thought it would be better for the public when 
the world and the professors were not such entire 
strangers. 


Toe Hon. Str Newron J. Moors, K.C.M.G. 
(Agent-General for Western Australia), said that, 
like the Chairman, he had been connected with 
politics, but he knew how absolutely essential it 
was, even amidst the strain of politics, that an 
Australian should have some knowledge of the 
physical characteristics of the commercial timbers 
of Australia. In .view of the experiments 
that had been carried out by the author, he 
instructed Mr. Julius to make some very compre- 
hensive tests, and he had no doubt the author was 
well acquainted with the results. The Govern- 
ment placed a considerable amount of money at 
Mr. Julius’s disposal, and for twelve months “he 


- conducted at the Midland workshops a variety of 


tests modelled on the lines illustrated in the paper. 
Fortunately for Western Australia, the tests that 
were carried “out proved conclusively that she 
possessed, equally with New South Wales, some of 
the best commercial timbers in the world, and 
there was the further advantage that Western 
Australia possessed a considerable area of timber 
to operate upon. There were about 90 million 
acres covered with timber in Western Australia, 
20 millions of which were covered by what was 
known as commercial timber. In Westérn Australia 
commercial timber embraced first of all jarrah; 
secondly, karri, the eucalyptus diversicolor, and 
further the timbers which were not used quite so 
extensively, such as the tuart, which was known as 
the Australian steel, and various other commercial 
timbers. He had been particularly struck with the 
author’s remarks with reference to the soil in 
which timber grew. If anyone told him the type 
of timber grown in any part of Western Australia 
he could immediately say what soil the timber was 
grown in. For instance, jarrah was usually always 
associated with ironstone gravel. Karri, on the 
other hand, was associated with the richest loamy 
soil, while honeysuckle and other timbers called 
banksia were generally associated with sandy soil, 
and York gum with a sandy loam and clay subsoil. 
That state of affairs held right through Australia, © 
but whether it applied in the older countries of the 
world he did not know. 
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Siz Tuomas BinBE Rosrnson (Agent-General 
for Queensland) said he often felt sorry that the 
people on this side of the world knew so little 
about the beautiful timbers that grew in Australia. 
When buying furniture in England, the habit was 
to order mahogany, oak, or pine, the three timbers 
that perhaps were best known. But if the people 
of England knew of some of the beautiful timbers 
which grew in Australia, he thought there would 
be a far greater demand for them than there was 
at the present moment. His Government had 
been good enough to promise him an office outfit 
made of the various Queensland timbers which 
were used for furniture purposes, and he thought 
it would be a very excellent advertisement and 
lesson to people who lived in the metropolis. Most 
beautiful timbers were now being cut down in the 
north of Queensland, and it grieved one to hear 
that it sometimes took three or four years to burn 
off the stumps of the immense trees, the wood of 
which was capable of being converted into mag- 
nificent objects of furniture if they could only be 
dealt with commercially and brought to this 
side of the world. He remembered very well, 
shortly after he went to Queensland in the 
eighties, that he had to build some lighters. He 
went into the Bush and cut down some timber for 
that purpose, and having, with a great deal of 
labour, taken what he thought were most suitable 
trees down to the river bank, when he put them 
into the water they promptly went to the bottom. 
That taught him, in a most practical manner, that 
there were a great many of the Australian timbers 
that would not float. When he subsequently cut 
timber in the Bush, he took care to pick out the 
lighter woods, so that he could float them down to 
the place in which the lighters were being built. 


PROFESSOR Percy Groom, D.Sc., thought the 
author’s work was of importance from several 
points of view. In the first place, it was important 
by reason of the adequacy of the methods adopted. 
In recent times the majority of research on timber 
had been either narrow in scope, or cognisance 
had not been taken of the many factors that 
disturbed the results, such as the amount of 
humidity in the timber, the nature of the soil, and 
the part of the tree from which the timber was 
obtained. Such work hitherto had been very 
limited. Germany, other Continental countries, 
and the United States had carried out experiments, 
but until the present paper was written the British 
Empire had not produced any work of a similar 
standard. When it was borne in mind that the 
paper included a consideration not of isolated 
types but of a natural group of timbers, it must be 
admitted that the paper was the most comprehen- 
sive and considered piece of original research on 
timbers ever carried out within the British 
Empire. The other work to which he had 
referred dealt with timbers grown in cold- 
temperate climes, and to softwoods as opposed 
to hardwoods. The author’s work was also of 
importance from the scientific and technological 
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point of view. To understand the work fully, it 
was necessary to remember that timber was a 
structure manufactured by nature to carry water 
and withstand certain strains, so that the properties 
of timbers were determined by their microscopical 
architecture. As the Australian hardwood timbers 
differed in structure from the softwoods, so they 
differed in qualities. The interesting point, how- 
ever, was that the hardwood timbers shared with 
the softwood timbers certain common character- 
istics, such as becoming weaker with increase of 
moisture. Another interesting point in the experi- 
ments was that the curves marking the decline in 
strength with the increase of moisture in the 
different woods were not parallel, and finally that 
a point of minimum strength was reached. Nobody 
had explained why timber was weaker when it 
became moister, but he thought the fact that this 
was true of various timbers differing widely in 
structure suggested that they were dealing with 
a property of the wood substance. He suggested 
it was probably due to the fact that the wood 
was a colloid and naturally decreased in strength, 
as glue, gelatine, or gum arabic decreased 
in strength with the addition of water. He 
presumed that the minimum point of strength 
was first reached when the wood substance 
was saturated, and subsequently added water 
merely collected in the cavities. It would be 
interesting, therefore, from a practical point of 
view if it could be ascertained whether it was not 
at the point of maximum expansion and swelling. 
He would have liked to discuss the author’s 
admirable abrasion method by sand-blast, but 
sufficient time was not at his disposal. The author’s 
experiments had a wide commercial and even 
Imperial importance, because they touched very 
closely on the question of trade within the 
Empire. From that point of view timbers could 
be grouped into two classes, those bought within 
the Empire, which he called Imperial timbers, and 
those obtained from other countries, which he 
called foreign. He thought everyone would agree 
that, so far as it was economically possible, it 
would be preferable to purchase Imperial timbers. 
That was not always possible, but, considering the 
vast wealth and the infinite variety of timbers 
grown in the Empire, he had no hesitation in 
saying that many of the foreign-grown timbers 
could be efficiently replaced by Colonial or 
Imperial timbers. What prevented that object 
being carried out? There was no doubt whatever 
that Tariff Reform alone would not cure the evil. 
There were many timber merchants present, and 
if any of them were asked the question they would 
say it was exceedingly difficult, almost impossible, 
to introduce a new and unknown timber to the 
country. The reason was very simple. The 
consumer, the architect, the builder, the con- 
tractor, the manufacturer, knew the properties 
of the timbers that he was using; he knew 
when he had good and bad samples, but he 
did not know the qualities of unfamiliar timbers. 
Besides that, he knew perfectly well that when a 
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timber had proved worthless under one name, it 
was sometimes reintroduced under another some- 
what prettier name, The whole question was 
surrounded by ignorance, and in order to remove 
that bar to free interchange it was necessary to 
diffuse knowledge. But before knowledge could be 
diffused it was necessary to acquire it, and it was 
necessary to acquire it from the source; and it 
was from that point of view, the investigation of 
Australian timbers, that they were so grateful to 
the author. He did not think that such work 
should be left to private effort. Considering the 
immense financial interests involved, they should 
not depend solely on the efforts of those experts 
who had sufficent leisure and interest in the matter 
to carry out investigations. Some official steps 
ought to be taken, and he thought the time seemed 
ripe for the formation in London of an Imperial 
timber bureau, which should conduct original 
research on the structure and properties of woods, 
should collect information from experts in the 
various Colonies, should give commercial publicity 
to the facts, and finally, that bureau should be 
willing to give advice and particulars of a practical 
nature to inquirers. i 


[At this point Sir GEoraE Rerp stated that he 
was obliged to leave the meeting in order to keep 
another appointment, and the chair was then taken 
for the remainder of the meeting by SIR NEWTON 
Moore. ] 


Mr. Lionet J. HURLEY (Commercial Agent, 
New South Wales Government) said that when it 
was realised that the forest area of New South 
Wales alone was not less than twenty million acres, 
and that the forest reserves in that State comprised 
an area of approximately seven million acres, some 
idea was obtained of the great value of the work 
being performed by the author. He supported the 
statement made by Sir Newton Moore with refer- 
ence to the importance that should be attached to 
the timber according to the locality in which it 
was grown. His experience along the whole of the 
coast of New South Wales proved that the best 
results in ironbark trees were secured on the slatey 
ridges approaching the higher points of the coastal 
ranges. The hungrier the slatey ridges happened 
to be, the better the ironbark grew, suggesting, 
perhaps, the survival of the fittest, With regard 
to the question of the immediate commercial 
values of the timbers referred to by the author, at 
the present moment the mountain ash of New 
South Wales was being tested in London for 
various purposes, such as the manufacture of 
aeroplanes and billiard cues, in the latter of which 
it had proved most eminently suitable. He also 
wished to draw attention to the fact that, in ad- 
dition to the timbers mentioned that were suitable 
for furniture, there were in New South Wales the 
red mahogany, rosewood, and silkwood, which 
were ideal timbers for the purpose. 


THe Ricut Hon. R. C. Munro-Frreuson, M.P., 
said he had never been in Australia, but he was 
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fully aware of the immense value of Australian 
timbers, which had been used so freely of late years 
in this country. The British race, however, was 
a destructive race in respect of timber. The 
devastation in Canada had been on a scale which 
had been unparalleled, even in the United States. 
The chief enemies of timber in Scotland were the 
rabbit and the sheep, and the rabbit and the 
sheep were uncommonly plentiful in Australia, 
which was a bad beginning for timber growing. 
Some precautions were now being taken in the 
United States for the preservation and replanting 
of timber, whereas in Canada the only precautions 
that he heard of when he recently visited the 
country were numerous warnings against fire 
posted up on the railway stations, It would be 
of great interest to know what had been done in 
the States of Australia in the way of forming 
Forestry Departments, or, what he thought would 
be still better, a Federal Forestry Department. 
One of the weaknesses in Canada, as well as up to 
recently in America, had been that the woods 
were looked after by the Provincial Governments, 
and not by the more powerful Federal Govern- 
ment. The paper confirmed the general view of 
the immense value of many Australian woods, and 
he hoped on a subsequent occasion another paper 
would be read on the measures which had been 
taken in Australia, not only for the preservation 
of the natural woods, but for their extension and 
for their trade development. In view of the 
prevalence of the rabbit and the sheep, he thought 
precautions could not be taken too soon on an 
effective scale to prevent the harm that they 
would otherwise do. 


On the motion of the Hon. THomas MACKENZIE 
(High Commissioner for New Zealand), seconded 
by Mr. Byron Brenan, C.M.G., a hearty vote of 
thanks was accorded to Professor Warren for his 
interesting paper; and Mr. Byron Brenan also 
expressed the thanks of the meeting to Sir George 
Reid for kindly taking the chair during the earlier 
portion of the meeting, and to Sir Newton Moore 
for taking Sir George Reid’s place at such short 
notice. 


PROFESSOR WARREN, in reply, said that he was 
gratified not only at the manner in which his 
paper had been listened to, but for the valuable 
remarks that had been contributed in the course of 
the discussion. 


THE CHAIRMAN (Sir Newton J. Moore), in closing 
the meeting, said he would like to say, in reply to 
Mr. Munro-Ferguson, that under the Australian 
Constitution the Crown lands were reserved to the 
States, and their development and conservation 
were entirely in the hands of the States. Each of 
the States had its own conservators and foresters, 
and in most of the forests not only was the timber 
being conserved but replanted. The various States 
realised their responsibility in regard to forestry 
conservation, and paid to the subject the attention 
that its importance deserved. 


` 
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The paper read was— 


THE MANUFACTURE OF SUGAR 
FROM WOOD, AND ITS ECONOMIC 
IMPORTANCE. 


By A. ZIMMERMANN. 


The industrial utilisation of the alternative 
chemical substances which wood is capable of 
producing has recently received a new impetus 
by the application of the “ Classen °” process. 
In this process, wood meal, or sawdust, undergoes 
various and far-reaching chemical changes. The 
resulting products are of economic importance, 
and deserve, therefore, special attention. They 
have this unique attraction in that they are 
all and every one of them not produced from 
any other raw material. which this country 
produces. One of the main features of this 
industry is, therefore, that we can produce 
commodities which are of essential importance 
to us and will, by that means, be. with us even 
in case of war when our present resources or 
importations from abroad may be cut off. 

Wood substance is a complex of carbo- 
hydrates, and the following is taken to represent 
the proximate composition of ordinary pine 
sawdust :— 


Ash . 0:7 
SURGE o a ooe ob me e un E nil 
Carbohydrates soluble in acid and 
alkali . . . . . . 4 . . BLO 
Carbohydrates insoluble in acid and 
alkali . 68:3 
100:0 


Wood. is otherwise defined as a cell structure 
mainly composed of cellulose with lignone, 
pentosane, cutin, etc., as secondary components 
which are incorporated with the cellulose. These 
latter substances are protective to the plant 
tissues. They show a tendency to hardening 
with every year’s growth, and are called 
“ encrusting substances.” 

Chemically, they are carbohydrates, and so far 
analogous to cellulose, but they differ as chemical 


ta 


| 
individuals by fundamental constitutional varia- 


tions, of which the elementary composition, 
and notably the percentages of carbon contained, 
s are only a slight index. The ligrione and cutin 
have a higher, the pentosanes a lower, percentage. 
But these bodies represent distinct constitu- 
tional groups. 

The compounds which they form with cellulose 
lessen the reactivity. of the cellulose complex, 
and this becomes more pronounced with every 
* year’s growth. In annual plant life, as with 
hay and similar substances, the modifications 
are slight, but in perennial woods they develop 
with every year. Hence it comes that wood 
stands discredited as an article of food, while 
hay and cereal straws are of great food utility. 
It is held, therefore, that sawdust has only a 
problematical food value, and even detracts 
from the food value of other feeding mixtures 
of which it may be a component. 

Tn the Classen process, sawdust is subjected in 
closed retorts to digestion with a weak sulphurous 
acid solution and under pressure of about six to 
seven atmospheres, that is, 90 lbs. to 100 lbs. to 
the square inch. A very effective transmutation 
takes place under these conditions. 

Of the resulting product, sugar is an important 
constituent, of which it contains about 25 per 
cent. A number of volatile products are formed 
in the process, of which I will mention acetic 
acid, furfurol, and formaldehyde, to the extent 
of about 5 to 6 per cent. of the original sawdust. 

These volatile substances need not, for the 
present, concern us, beyond noting that they 
form at the expense of the encrusting or non- 
cellulose substances, and are an index of the 
fundamental reactions of decomposition. 

If we compare the composition of sawdust 
with that of this transformed product, and 
neglect the volatile components as said, we 
find the following :— 


After con- 
Before version and 
conversion.| volatiles 
driven off. 
, Ash 0°7 0-7 
Sugar . s . ee ew nil 25°0 
Other Carbohydrates soluble)) 34.9 18-0 
in acid and alkali . 
Carbohydrates insoluble a 68-3 56-3 
acid and alkali 
100°0 100°0 
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It will be seen from this that a very considerable 
change has taken place in the relations of the 
soluble and insoluble carbohydrates, and on a 
statistical comparison the 25 per cent. of sugar is 
drawn equally from the soluble and the insoluble 
carbohydrates, namely 13 and 12 per cent. 
respectively. 

This sugar so formed is dextro in part and 
fermentable to the extent of 80 per cent., the rest 
is apparently pentose, or non-fermentable sugar. 

On the original scheme the sugar produced 
was, in effect, worked into spirits of wine, and 
the maximum yield was about 30-35 proof 
gallons, more or less, per ton of wood. 

The Spirit Act of 1880, however, contains 
so many impossible restrictions on the manu- 
facture of spirit from anything but the con- 
ventional sources, that it was found practically 
useless to pursue the matter, in spite of the 
ever courteous and sympathetic attitude of the 
Inland Revenue authorities, who, however, were 
bound to apply a prohibitive law. 

Improvements have been made in the quality 
of the sugars obtained, but, so far, it has not 
been possible to prepare a crystalline sugar on 
a commercial scale. 

In following up the matter industrially, the 
texture of this converted fibrous product came 
into consideration. Instead of the tenacious 
wood structure, we had produced a friable 
substance of great porosity filled with the sugar 
product as the result of the process. This 
substance, having no fibrous tenacity, was 
evidently useless for the paper industry. The 
reason for this is the structural disintegra- 
tion attending hydrolysis ; hydrocellulose, with 
which it may be classed, also possessing no 
tenacity. The new product is sufficiently dis- 
tinctive for a specific descriptive term, and the 
name of “‘ sacchulose ” was selected, meaning a 
saccharinated ligno-cellulose compound. 

I need not remind you that ligno-cellulose, 
as cellulose itself, is an insoluble carbohydrate 
complex, that is, insoluble in water and other 
solvent reagents. From this fact, the uninitiated 
might draw the conclusion that, because insoluble 
in the above sense, these chemical compounds 
are also insoluble or indigestible in the digestive 
tract of an animal. I shall, however, deal with 
that subject later on. 

For the present, I wish to insist that sacchylose 
is, on the one hand, sugar, and on the other, 
ligno-cellulose of a distinct physical and 
chemical character, which is ‘sufficiently estab- 


‘lished by microscopic, chemical and physical 


demonstrations. 
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_- It is interesting to note that the sugar is 
distributed in the porous mass in such a way 
as to be sensitive to oxidation by the air; in 
fact, a current of air at a temperature of 60° C. 
passed over sacchulose will effectually oxidise 
. the sugar in a few hours. 

The differences between the original product 
and the treated sacchulose, are problems of 
advanced organic. chemistry, and complicated 
by our ignorance of the constitution of cellulose 
in general. Valuable data are furnished, how- 
ever, by certaim physical contrasts which exist 
between the two. It has been shown that the 
action is to make the wood more porous, and 
some idea of this can be obtained by examination 
of the specimens of wood before you, which 
have been treated for varying durations in the 
autoclave. l 

Thus it has been shown that the resistance of 
wood so treated to a column of water in com- 
parison with a similar plug of the raw wood is 
reduced, the amount of water passing through in 
a given time being about thirty times as great. 

Further demonstration may be afforded by 


placing two similar blocks in water, where they - 


are allowed to float. Although wood itself is 
specifically heavier than water, it floats owing 
to the air held by the fibrous structure, the 
apparent specific gravity being only about three- 
fifths that of water. If this air be removed, 
then the wood sinks in water, for its true density 
is one and a half times that of water, and the 


time required for sinking is a measure of the . 


porosity of the converted, by comparison with 
the untreated, wood. 

Sacchulose in blocks is found to sink much 
more quickly than wood, because, owing to the 
greater porosity induced by the process, the 
- water is enabled by capillarity to force the air 
out of the chambers, after which the block sinks. 

Another more convincing demonstration is 
the ease with which the resulting cell-structure, 
after the sugar has been removed, falls into 
dust under slight pressure between the fingers. 

Hence the necessity of our limiting the time 
of digestion to prevent the wood structure falling 
of itself into an impalpable powder. 

These physical facts are sufficient to prove 
that. sacchulose is no longer wood. It has lost 
the characteristics of wood. The drastic changes 
in the formation of sugar and the complete 
disintegration of ligno-cellulose justify a special 
descriptive term for this new product. We have 
selected “ sacchulose,” as said before. = 

My attention to the potential value of this 
new product as an article of food was first 


~ 


my 


attracted by the lectures of Professor Lehmann, 
of Goettingen, and Professor Kellner, of Moeckern, 
who had each independently found that when 
feeding oxen with the more tenacious and 
resistive strawstuff of papermakers, a very 
considerable proportion of body fat was deposited 
in the animal from the digested part of this 
substance, and the co-efficient of digestibility 
was found to be even as high as 95 per cent. 
(vide Professor Kellner’s lecture, March 6th, 
1903). 


Lehmann and Kellner give the unchallenged - 


figure of 248 parts of body fat formed from 
every thousand parts of digested strawstuff, the 
same as starch and more than sugar, and even 
slightly more than albuminoids, thus showing 
that a colloidal hydrated lignified cellulose is 
freely digestible. 

In Kellner’s standard book, “‘ The Scientific 
Feeding of Animals,” translated into English 
by his pupil, Professor W. Goodwin, now Director 
of the Midland Dairy College, we find on page 82 
that the following quantities were assimilated 
as body-fat from digested food materials, 
provided that they were added in pure finely- 


divided form to a maintenance ration. 
gr. fat. 


From 1,000 grammes Protein (Albuminoids) 235 


„ 1,000 3 Starch or Nitrogen 

free extract and 

Crude Fibre . 248 
„ 1,000 3 Cane Sugar . . 188 
», 1,000 s Fat. . . . 414 to 598 


This discovery as to the relative value of 
crude fibre induced further study as to the 
feeding potentiality of sacchulose. 

Before I proceed, however, I would ask you 
to notice these figures, which are accepted 
unchallenged in all countries where agriculture 
is benefited by the co-operation of Government 
support for the maintenance of elaborate 
research stations to ascertain the relative feeding 
value of every available food, so as to guide the 
farmer in the selection of the most economical 
materials in order to assure the greatest possible 
return for the money expended. , 


Such important help has not, until very | 


recently, existed in this country, and practically 
the few excellent feeding specialists we have in 
England, who have made a particular study of 
this science, have been offered very little or no 
opportunity to make their valuable influence 
felt, with the agricultural classes. Through this 
neglect our British agricultural interests have 
undoubtedly been at a great disadvantage. 

We have to thank the present Board of 
Agriculture that this state of neglect will not 


= 
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be permitted to last any longer, and funds have 
now been granted for maintaining a research 
station in the manner recommended by English 
specialists in the science of feeding. 

The development of such an institution is, 
however, not a day’s achievement, and a good 
space of time will be required to bring that work 
to any degree of efficiency. ` 

Meanwhile, I find that not only every impor- 
tant author on the Continent and America, 
_ but -also Professor B. Warington, of Oxford, 
in his book, “ Chemistry of the Farm,” and 
Professor H. A. Woodruff, of the Royal Veterinary 
College, in his work, ‘‘ The Economics of Feeding 
Horses,” and American authors, like Professor 
Armsby, have unhesitatingly accepted the figures 
given by Kellner, as above, as the respective 
data for calculating starch equivalents or heat 
values. 

A striking feature of these data suggests 
correction of the popular conception of the 
high food value of albuminoids, which our 
agricultural classes are asked to hold. English 
farmers are paying annually large sums for 
albuminoids under the erroneous impression 
that they are fully as rich in feeding value as 
oil and fat. 

As real food values, however, the digested 
oil is just two and a half that of the digested 
‘ albuminoids, and, further, the digested carbo- 
hydrates are by no means inferior to the 
albuminoids. What is essential is that a certain 
percentage of albuminoids, sufficient to replace 
the nitrogenous substances expended by the 
body tissue in the digestive process of converting 
carbohydrates into fat, must be replaced in the 
body to keep a beast in good health. Therefore, 
an equivalent proportion of albuminoids in the 
food ration is necessary to replace that expendi- 
ture. This proportion, and sufficient for all 
purposes, is generally considered by eminent 
authors to be no more than 10 per cent. in a 
food ration, and larger proportions of albumi- 
noids in a food ration give by no means better 
results. 

Tam aware that I am here making a statement 
which requires support, and I will therefore 
give you what some prominent and well-qualified 
authors say on the subject. 

Kellner says, in “The Scientific Feeding of 
Animals,” page 79: “On the false assumption 
that it is necessary to give a large supply of 
protein in a feeding ration, many believed that 
the formation of fat from carbohydrates could 
not take place completely without the help of 
protein. A case is seen on page 72, Experi- 


- 


December 6, 1912. 


on 
1 


ment IIT., where a considerable quantity of fat 
was formed when no protein at all was given. 
The small amount of protein matter came from 
the body tissue, the food consisting only of 
carbohydrates with a little fat. 

“ In other investigations carried out with the 
help of the respiration chamber, it was shown 
that the formation of fat took place whether the 
relation of digestible protein in the food was 
1:2:4 (40 per cent.) of nitrogen-free substance 
or 1: 12-14 (8 per cent.) of the latter. / With 
oxen it was proved in the same way that from 
each kilogram of digestible nutrients above 
the maintenance ration, the following quantities 
of body fat, 202, 202, 217 grammes respectively 
were obtained. In these three cases the 
relation of digestible protein to nitrogen-free 
extract was 1:4. 1: 10-11, 1: 16 respectively.” 
This means that no better results were obtained 
whether the food ration contained 25 per cent., 
10 per cent., or only 6 per cent. of albuminoids. 

In Warington’s “‘ Chemistry of the Farm,” 
page 181, we find: ‘“‘ When the intake and 
output of nitrogen are the same, an animal is 
said to be in a condition of equilibrium. This 
condition of equilibrium can be obtained with a 
minimum supply of albuminoids only when the 
food contains a sufficient amount of carbo- 
hydrates and fat for the heat requirements of 
the animal; if the heat-producing food is 
deficient, the albuminoids are partly burnt in 
the body before they can serve for the renovation 
of tissue, and a larger quantity is consequently 
required. 

“ Armsby found that a supply of 0:6 lb. of 
true albuminoids per day was sufficient for the 
permanent maintenance of an ox of 1,000 lbs, 
weight receiving a diet having an albuminoid 
ratio of 1: 11 (9 per cent.); but that when a 
greater proportion of carbohydrates was given, 
this amount of albuminoids might be consider- 
ably reduced without disturbing the nitrogen 
equilibrium, and without, at least for a time, 
any injurious results to the animal. For an 
economical maintenance diet an unnecessary 
excess of albuminoids must be avoided, as the 
presence of any excess in the system determines 
a greater demand for food. The amount of albu- 
minoids needed becomes larger when the animal 
receives an increased supply of drinking water. 
The demand for albuminoids stands in relation 
to the weight, and not to the surface of the 
animal.” 

Also the corrected leaflet No. 74 of the Board 
of Agriculture warns against overfeeding with 
albuminoids. 
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Pfeiffer and Frisk, in “Landw. Versuchs 
Stationen,’ Vol. 74, p. 40, report their great 
surprise that in fattening grown-out animals a 
considerable albumin increase in the body takes 
place when the food ration is not particularly 
rich in nitrogenous substances. 

From these citations of prominent authors, 
which might be multiplied, it is quite evident 
that to lead feeders of live-stock to believe that 
the albuminoids have the same food value as oil 
or fat, or are necessary in such proportion as is 
popularly believed, is quite contrary to the facts 
and to the great disadvantage of agriculture 
when a carbohydrate food is the more important 
and cheaper. 

I should like to add here a word as regards 
crude fibre, as the term is used in the feeding 
science. 

Crude fibre, of course, occurs more or less in 
all plant life, since it is the framework of all 
vegetable growth, but it must not be concluded 
that all crude fibre in plants is therefore of equal 
food value, nor that Kellner’s figures apply in 
full to, for instance, the crude fibre in oats, hay, 
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straw, or other natural growth of even greater 
resistance. 

Crude fibre occurs in such plants in more or 
less whole and resistive form, requiring a con- 
siderable amout of chewing labour by the animal, 
largely detracting. from the heat value of such 
class of crude fibre, which, under certain con- 
ditions, even affects the reputed heat value of 
the other food constituents such as albuminoids, 
fat, and other carbohydrates in such food. 

In order to illustrate this, I will quote from 
Professor Harold A. Woodruff’s book, ‘“ The 
Economics of Feeding Horses.” He, of course, 
like all modern authors on the subject, adopts 
Kellner’s figures as above, and calls starch crude 
fibre, and albuminoids one unit of heat value, 
and only oil and fat 2:3 units. Making the 
correction for crude fibre of strawstuff, by cause 
of chewing labour, he calculates the husk of oats 
as 33} per cent. of the co-efficient of digestibility 
of strawstuff, and the crude fibre of meadow hay 
as 50 per cent. of that value. 

Calculating then the heat, or starch value, of 
oats, he gives the following figures :— 


Amount in Percentage Amount Heat Heat 
100 lbs. Digested. Digested. Co-efficient. Value. 
i 
Protein . 11:1 81:0 8:99 1:0 8:99 
| 
Fat . 5:1 71°0 3°6 2°3 8°28 
Carbohydrate . 58-0 ; 75-0 43:5 1:0 43-5 
Crude Fibre 10:0 27:0 2'7 1:0 2°7 
63°47 
Deduct for Crude Fibre 48. 3°38 
Comparative Heat Value, or “ Starch Equivalent” | 60:14 
And that of good meadow hay :— 
Amount in Percentage Amount Heat Heat 
100 lbs. Digested. Digested. Co-efficient. Value 
Protein . 11:3 62-0 7:0 1°0 7:0 = 
Fat . 2°8 21:0 0:58 2'3 1:33 
Carbohydrate . 41:2 60:0 24°7 1:0 24°7 
Crude Fibre 23:1 46:0 10:62 1:0 10°62 
43°65 
Deduct for Crude Fibre 25 . . . . 2... | 11°55 
Comparative Heat Value, or “Starch Equivalent” 32:1 
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This is a very comprehensive and simple manner 
of calculation, and illustrates fully what I have 
said that the labour of chewing the various crude 
fibres can, to a certain extent, detract from the 
heat value of the other parts of a food. — 

In oats we see that the crude fibre is account- 
able for a larger deduction than its reputed 
value—namely, 3°33 loss as against 2:7 gain. 

In meadow hay it is much the same loss— 
namely 11°55 loss as against 10:62 gain, the 
balance being at the expense of the albuminoids, 
fat and other carbohydrates in the respective 
foods. 

It will therefore be seen that although crude 
fibre is of good food value according to Lehmann 
and Kellner, yet that real value is qualified by 
the form in which it is offered. __ 

In considering the factors of efficiency of 
sacchulose as a foodstuff, we have to note that 
it is a disintegrated product, and therefore 
readily breaks down under slight pressure 
between the fingers, its porosity already demon- 
strated giving great surface for attack; it is, 
furthermore, chemically disintegrated through 
the changes of the lignone, by which the cellulose 
is freed from the encrusting substances. 

It is also generally true that natural sub- 
stances, such as wood, have an equilibrium which 
means stability, and when this equilibrium is 


disturbed by chemical action it is frequently: 


observed that changes go on with accelerated 
speed. Thus in this converted product not only 
are soluble sugars present, but after these sugars 
have been removed the tissue substances actually 
give the characteristic reaction for the sugar 
aldehydes and copper-salt precipitating capacity, 
therefore permitting a much more rapid break- 
down under the action of the powerful digestive 
juices of animals. 

Here, then, we have our wood converted into 
a form which, in comparison with the structure of 
the usual annual growing feeding-stuffs, offers 
us the greatest encouragement, both as regards 
texture and chemical condition. No further 
improvement can be desired so far as its chemical 
condition is concerned, but still an important 
process has to be carried out in order to ensure 
the highest and most natural physical condition 
of sacchulose. In the manufacture, we have 
not only carried out a conversion, as already 
explained, but also in that process we have 
destroyed certain substances which played their 
rôle as encrusting and protective materials. 
- Consequently, our converted product would have 
a tendency to shrink together and reduce the 
surface for attack by the gastric juices, if steps 
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were not taken to make this impossible. To this 
end, materials of various kinds are by agitation 
induced into the pores of the sacchulose directly 
the acid vapours necessary for the conversion 
have been expelled, and before the pores of the 
product have had time to contract. 

For this purpose either an addition of a small 
quantity of molasses or the admixture of fatty 
substances is suitable. | 

So far I have dealt with the theoretical reasons 
why wood treated in the manner which I have 
described should be a digestible and useful food 
and of special value to a country like our own, 
which is entirely dependent on the importation 
of foreign-grown produce. 

I have enumerated various statements made 
by the leading agricultural scientists of the day 
in support of my contentions, but no truer 
proof as to the actual value of sacchulose to 
the farmer and stock-breeder can be gained 
than by experiments carried out on live- 
stock. The three tests which come under 
consideration are :— 

1. Testing on live-stock and working animals 
without interfering with their daily routine. 

2. Testing on animals which are boxed for 
the purpose under unnatural conditions, as 
carried out by the agricultural institutes. 

3. The laboratory tests, as used to determine 
the feeding value of all agricultural foodstuffs. 

The proof of the pudding is in the eating, 
therefore I wish to give you here a few actual 
results of the feeding practice. 

Four draught horses were selected doing the 
ordinary work with the others, and in the hot 
time of the year when horses generally are 
expected to lose in weight. The animals 
working in the same teams with the above four, 
which had not been given this food, showed 
no increase in weight, whereas these four 
showed a net gain in body weight and were 
working well in every way. 

The usual food ration was in so far altered 
that these four horses received 4 lbs. of oats less 
per day, which deduction was replaced by 4 lbs. 
of sacchulose-molasses compound. 

Here then, are the weights :— 


“ EMMA.” “ DORA.” 
lbs. lbs. 
Feb. 2ist . 1,430 Feb. 21st 1,530 
March 22nd . 1,885 March 22nd 1,500 
June 27th . 1,465 June 20th . 1,575 
July 25th 1,500 | ,, 27th 1,560 
Aug. 28th 1,500 | July 25th 1,525 
Sept. 26th . 1,510 | Aug. 28th 1,540 


Sept. 26th . . 1,560 


Increase of 80 lbs. 
: Increase of 30 lbs, 
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“RYE.” “Tom.” 
lbs. Ibs. 
Feb. 21st 1,540 Feb. 21st . . 1,450 
March 22nd 1,510 March 22nd 1,435 
June 20th . . 1,560 June 27th . . 1,495 
July 25th . . 1,530 July 25th . . 1,525 
Aug. 28th . 1,570 Aug. 28th . . 1,585 
Sept. 26th 1.575 Sept. 26th . . 1,515 


Increase of 35 lbs. Increase of 65 lbs. 


It will be observed that every one of these 
four horses went back in weight during the first 
month, but in the fourth month there was 
already a substantial increase over the original 
weight. This illustrates the necessity of time 
for the animal digestive functions to get 
accustomed to the new food ration. 

My second experiment was as follows. <A 
colt was specially selected which was in so 
weak a condition that it could hardly stand. 
The opinions of four important veterinary 
surgeons in the country were obtained as to 
what should be done in order to enable the 
colt to recuperate its strength. After careful 
examination, the verdict of the veterinary 
surgeons, given independently of one another, 
was that the colt in its then state ‘should be 
destroyed, especially as the stomach of the 
animal was in so poor a condition that it was 
impossible for the beast to digest any normal 
foods, and, in fact, it refused them. 

The sacchulose in this case was mixed with 
molasses, and given in the following rations: 
To start with, 1} lbs. per day divided into three 
meals ; this was then increased to 34 lbs. to 4 Ibs. 
per day, the quantity of oats being slowly 
decreased in the same proportion ; 2 Ibs. of chaff 
were also given daily and hay ad lib. The 
weight of the animal taken at the commence- 
ment of the six months’ feeding was 623 Ibs., 
its final weight after that period was 882 lbs., 
a total increase of 259 lbs., or more than 40 per 
cent. The colt is now in excellent condition 
and fit for any work. 

It might be said that weight production 
does not necessarily mean healthy condition. 
No better method exists, you will agree with 
me, in order to ascertain whether or not an animal 
is in first-rate order, so far as appearance, coat 
and. condition are concerned, than to offer such 
an animal to the judgment of the practical 
connoisseurs who act as judges at recognised 
agricultural shows. In the early stages of this 
new discovery a horse, which received its 
regular sacchulose rations daily, won more 
than twenty prizes, and another won five as la 
yearling. 
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Seeing that this discovery of a new base for 
fodder production is so absolutely and entirely 
different from anything ever before attempted, 
and feeling also that the knowledge of the base 
from which it is prepared is in many cases 
sufficient to prejudice the lay mind against 
making serious tests with it, I feel it incumbent 
on myself to mention the results obtained by 
gentlemen who have been kind enough, in the 
early beginnings of our experiments, to conduct 
practical tests for their own satisfaction. 

Still pursuing the subject of horses, the 
secretary of an important Durham colliery 
reports that he finds the substitution of 2 Ibs. of 
sacchulose mixed with molasses for an equal 
weight of oats keeps pit ponies and horses in 
good and hard condition, similar to that when 
they are fed entirely on oats and chaff. 

As to ruminants, they, of course, have in 
themselves greater capacity of assimilating crude 
fibre, and when ordinary care has been taken 
and time been given, most gratifying results 
have been obtained in fattening and producing 
animals, just as in the case of fowls and wild 
birds. 

In the production of milk and butter a keen 
exhibitor of dairy produce, after several years’ 
failure to gain any first-class recognition at 
county shows, achieved his successes during the 
period in which he experimented with sacchulose 
mixed with oil and protein. 

The manager of one of the largest firms of 
butchers in the country made the interesting 
discovery that the feed produced the best bacon 
hogs which he had cut. 

A veterinary surgeon, with a large general 
practice in a district where many sacchulose- 
molasses feeding experiments were being carried 
out, gave it as his undoubted opinion that 
sacchulose food was one which he could 
thoroughly recommend. 

Another veterinary surgeon, after conducting 
experiments on his own horses, came to the 
conclusion that sacchulose mixed with molasses 
was the best sugar-food he had ever tried, and 
its flesh-forming propensities most pronounced. 

In fact, many thousands of tons have been 
consumed in practically every county in the 
kingdom, and the results have justified the early 
experiments referred to. 

As to the agricultural institute tests, the 
usual method of procedure is to keep sheep in 
close confinement; in comparatively quick 
succession a variety of food rations are fed to 
each for a short space of time. Since the physio- 
logy of an animal is very heavily taxed under . 
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such abnormal conditions, it seems hardly 
possible to form conclusive data. I mean that 
if in one of those quick-following feeding periods, 
of which I will give a concrete example, the food 
ration contains only 129 grammes of crude 
fibre, and in the next that proportion is suddenly 
raised to 202, or about 60 per cent. increase, 
it is conceivable that the digestive apparatus 
is considerably taxed to master that sudden 
increase in the carbohydrate part of the diet. 
In fact, Kellner draws attention to the depression 
of digestibility through the one-sided addition 
of carbohydrates when he says, on page 36: 
“ This depression of digestibility due to the 
starch was also observed when other carbo- 
hydrates, such as sugar or cellulose, were added 
to the hay.” 

Up to the present no experiments have been 
made with sacchulose prepared for mixing. 
Owing to the peculiar condition of this converted 
product, it is very difficult to overcome the 
physical shrinkage and chemical reversion to 
which this product is prone. 


Some interesting experiments have recently 
been carried out in Germany with some of the 
crude converted wood in its unstable state as it 
leaves the first process of manufacture. This 
crude product, although it had not been treated 
further, and had actually been stored for a 
twelvemonth before the tests were made and 
had consequently suffered in the manner which 
I have described, actually confirmed, under the 
unnatural conditions, the results of the practical 
experiments which I have enumerated. 

When in the first series of these German 
experiments two sheep were fed with the main- 
tenance ration plus ordinary sawdust, their 
weight remained stationary, viz., 38 and 40 
kilos. In the week intervening until the same 
animals were placed on maintenance ration 
alone, one animal had lost 2 kilos, the other had 
remained stationary. The first animal might, 
therefore, have been expected to show a marked 
increase in weight, but it only recovered 1 kilo 
in weight, as compared with a gain of 3 kilo 
by the other animal. In the third trial, when 
the sheep were fed on a maintenance ration plus 
the converted sawdust, or sacchulose, a notable 
increase of 14 kilos, or about 4 per cent. was 
shown by both animals alike within the short 
space of ten days’ observation. 

I cannot help mentioning here that a précis of 
these experiments found its way into the press 
recently, with such a peculiarly distorted 
summary of the actual results that I feel obliged 
to quote a professional opinion on the matter 
in question, 
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““These results are not consistent with the 
conclusion arrived at from the analytical data 
that digested sawdust has no food value, but 
are, nevertheless, passed over by the authors 
without comment or explanation. If these 
practical results can be supported by the 
experience of farmers under duly authenticated 
conditions, it appears to me that there is suffi- 
cient ground for criticism of the analytical data 
to rebut the conclusion of the authors.” 

The increase of weight, or the formation of 
body substance, as has been proved in practice 
and also in those German experiments when a 
reputed sacchulose was fed, offers considerable 
inducement for further study by the feeding 
specialist. 

Probably if these captive sheep had been 
allowed to get more accustomed to this new 
food ration, they would have shown even better 
results, as I have already shown to have been 
the case with the weight of the four horses at 
work. 

Involuntarily, I am reminded here of Kellner’s 
and Pfeiffer and Frisk’s surprise at the formation 
of body substance with food material compara- 
tively poor in albuminoids and fat. 

Personally, I incline to think that the very 
porosity which this new product sacchulose 
offers, exercises a levigating influence upon the 
pasty chyme passing from the stomach into 
the intestinal tract, and so helps in the intestinal 
digestion to bring about a better utilisation of 
the food for the formation of body substance, 
produce and work of the animal. This, how- 
ever, must be left to the results of future 
research. 

As to the chemical determinations of the value 
of foodstuffs, these are admittedly inconclusive 
and sometimes of doubtful value. The so-called 
indigestible fibre obtained by chemical separa- 
tion as used in the official methods of examining 
is not claimed to represent that part which is 
rejected by the beast. One would imagine that 
what resisted drastic chemical treatment would 
be of no value to the animal. It is, how- 
ever, often found that this chemically resist- 
ing portion is largely assimilable, especially by 
ruminants. 

The process of the conversion has been men- 
tioned as the heating of sawdust under a pressure 
of six to seven atmospheres, t.e., 90-100 Ibs. in 
closed vessels. This sounds simple enough, yet 
the mechanism of the action is really com- 
plicated and extremely interesting. 

To trace the continued action is still more 
so, and the results give rise to interesting 
speculation. 
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An experiment undertaken was the subjection 
of a series of blocks taken from the same plank 
and cut to equal size. These blocks, measuring 
4 ins. by 3 ins. by 2 ins., were treated for varying 
periods of from one to twelve hours in the 
autoclave. 

The results speak for themselves, and are 
given as under :— 
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and anthracite, each being more condensed than 
the preceding member—we have artificially 
prepared a product which, but for the abnormal 
acidity, shows resemblance to the series and 
marks a place in the transition. 

Sacchulose has thus far been presented as a 
feeding-stuff, and its value in this direction 
indicated, and at this point it may be left. 


Periods. Wood. 1 
Sugar . . Nil 15-1 
Other water-soluble substance . 2'0 3'8 
Acid Nil 0:9 
Soluble in Acid an'd Alkali . 26:0 19:0 
Insoluble Fibre 72:0 61:2 


2 3 4 5 6 12 
15-0 | 17°70 | 17-0 | 161 | 15-7 | 28 
2-2 1:8 1°5 4'0 4'4 5'8 
20 3°3 3°9 5'8 7-0 7:0 
19:7 | 167 | 16:5 7-6 4T 1-1 
61-1 | 61:2 | 61-1 | 665 | 68-2 | 83-8 


A glance at the results is interesting. Com- 
paring the original wood with the results of 
the first action, we get an idea of the value of 
the process, although it must be remembered 
that we are dealing with a thick block, not 
with flakes of wood. 

So great a penetrative force has been deve- 
loped that no less than 15 per cent. of sugar 
has been formed, and the insoluble fibre has 
been partly digested. After the fourth treat- 
ment the wood begins to show the result of the 
continued action, and accumulates acid by the 
increase of condensed and insoluble fibre, as 
will be seen from the specimens before you. 

These dark pieces are not charred, however, 
but altered by condensation, and as the ultimate 
product of the condensation of wood is coal, it 
may perhaps be a permissible speculation to put 
forward the idea that in these specimens you 
have a magnified view of what happens to the 
vegetable matter which was buried in the earth 
ages ago. ‘Taking coal and the specimens before 
you in comparison, each is wood which has been 
subjected to great pressure under the action of 
acid and water vapour. That coal formation 
is influenced by the formation of acid substances 
is supported by the fact that vegetable decay 
is attended by the formation of organic acids, 
and even peat, one of the transition products 
of vegetable decay, always shows acidity. One, 
however, has been treated at high temperature 
for a short time, while the other has been 
treated at a lower temperature for a very long 
time. Itis not, however, suggested that artificial 
coal is yet a commercial fact, but it certainly is 
interesting that from wood—which is one end 
of a chain which ends with peat, cannel coal 


There are, however, many possibilities for the 
utilisation of this converted wood substance, 
and its value in these other directions has yet 
to be considered. The sugar content marks it 
out as a resource for some industry, and naturally 
the first of these is the manufacture of spirit. 
This has already been touched upon, and to 
outline the process briefly would add nothing 
to our knowledge of the subject. It follows 
in the main in the two operations of fermenting 
and distilling, and these actual operations are 
sufficiently well known. 

Itis, perhaps, sufficient to say that a factory, 
capable of treating 200 tons of sawdust per 
week, could turn out between 300,000 and 
400,000 gallons of proof spirit per annum. 
This would also give by-products of 50 
tons of acetic acid, 10 tons of furfurol, and 2,000 
gallons of methyl-alecohol for recovery. The 
spirit produced is of high quality, being free 
from fusel oil, though this in these days is a mixed 
advantage, since it appears that the fusel oil 
obtained as a by-product is becoming more 
valuable than the spirit produced. Time was, 
and not more than twelve years ago, when 
fusel oil was worth only £10 to £20 per ton, 
while to-day it fetches £150 per ton, and the 
price is rising rapidly day by day. 

Many other alternative openings have not yet 
been fully considered. 

The sugar world to-day is producing vast 
amounts of farina sugar, i.e., glucose, and this 
amount, although so enormous, does not 
adequately supply the demand made’ for it, 
so that the róle of wood sugar is not to be ignored 
when the question of such a body as caramel is 
to be considered. 


~ 
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It is, of course, not contended that such 
a saccharine matter can compete with white 
glucose for sugar-boiling, but for sugars relatively 


-unfermentable, to be used as priming in the 


brewing industry, this may form a base. 

Of late years, too, molasses have been used for 
road sprinkling, and it is seriously suggested 
that the Cuban molasses should be shipped to 
New York for American consumption for this 
purpose. If this is successful, why should not a 
similar product home-produced be used for home 
consumption ? The experiments are to be 
further carried on, and their successful com- 
pletion will cause a demand for very large 
quantities of such products. 

Still another use for the sugar is the prepara- 
tion of butyric acid by bacterial action, and 
already the acid produced from this source has 
been found to be of good quality. One may 
here pertinently ask: “‘ What is butyric acid, 
and who uses it ?”’ 

It is the product which gives the characteristic 
smell of rancid butter, and has long been on 
the market as the chief constituent of reputed 
butter flavour, so that its consumption may 
be gauged by the extent of the consump- 
tion of that delectable commodity known as 
margarine. 

To be up to date, mention must now be made 
of synthetic rubber, whose source is starch or 
sugar. Rather sanguine reports have been issued 
on the subject, and such startling headings as 
“Rubber from a Potato” have already appeared. 

Converted wood may claim to be the cheapest 
base from which to start for such a purpose, 
and it will doubtless be of great assistance in 
the development of this process. The base or 
its derivatives have a field in the linoleum 
industry, for the specially-treated and prepared 
base has many advantages for resilient treadings. 
Again, in the manufacture of mining explosives, 
where organic matter is mixed with powerful 
oxidising agents, this substance can be used with 
great advantage, since it can be so minutely 
divided, and has such rapidity of combustion. 
Not the least surprising of its characteristics 
are its non-conducting properties, produced by 
appropriate treatment, so that for refrigerator 
packing, incubators, ice-chambers, etc., it will 
be found of great use. 

Much more could be claimed for it, and 
many other outlets are under investigation and 
are undergoing patient development. These 
varied processes are, after all, the result of, 
and go hand-in-hand with, the production of 
sugar from wood. 
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DISCUSSION. 


THE CHAIRMAN (Mr. Thomas Tyrer, F.I.C., F.C.8.), 
in opening the discussion, said he believed he was 
right in saying that the industry to which the 
author had referred was started with the object 
of producing cheap spirit, but almost insuperable 
difficulties were met with in the distillation of 
spirit under the revenue conditions prevailing at 
the time. Sawdust had only been successfully 
employed for the production of spirit in countries 
where the excise conditions were favourable, and it 
said very much indeed for the faith of the author 
in his process that he had been able to continue 
in face of such obstacles. The mountain of diff- 
culty had not yet been removed, but he believed 
the obstacles were now no longer insuperable. 


Mr. WALTER F. Rer, F.C.S8., said that no one 
interested in the chemical industry could have 
listened to the paper without feeling that a very 
wide door had been opened, and that new means of 
producing food had been evolved for the continually 
increasing population of the country. He thought 
the author had very wisely not attempted, as most 
of his predecessors had done, to purify the sugar 
and sell it as such. That had been fatal to 
most of the experiments that had been made. 
Over one hundred years ago Braconnot found that 
by the action of acid upon fibre, sugar was produced, 
and many experiments had been made since that 
time, from which yields as high as 75 per cent. 
had been obtained in some cases, although 25 per 
cent. was the more usual figure. Nevertheless, 
nobody had yet put a ton of the sugar on the 
market as sugar, and he thought the author had 
been very wise in carrying on his experiments on 
animals instead of human beings in the first in- 
stance. With regard to the question of the pro- 
duction of fat, he did not think fat was the 
chief aim that should be in the mind of the 
agriculturiss when producing meat for food. 
Fat had its uses; but it would have been very 
helpful if the author had given some indication 
of the production of meat other than fat in 
some of the animals mentioned. No doubt in 
course of time the agriculturist and the chemist 
would produce fat animals; the chemist would 
extract the fat without killing the animals, and 
the animal would then be fattened up again. To 
convert sawdust into suet at present prices, 
especially about Christmas time, was a very 
remunerative proceeding. Reference had been 
made to the difficulties of producing alcohol in 
this country. In that connection nobody had 
done more to remove the Government restrictions 
on the use of alcohol for industrial purposes than 
the Chairman; and if he had the time and energy 
to tackle, in his courteous way, the authorities 
who had imposed those artificial barriers against 
the production of cheap alcohol, England would 
no longer be dependent upon foreign countries for 
its industrial alcohol, and would be able, from 
materials which were not suitable for human food, 
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to produce all the alcohol required for industrial 
purposes. The removal of any restrictions 
with regard to the production of alcohol from a 
substance such as that referred to by the author 
would be a national benefit; it would increase the 
supply of food, and would not render the collection 
of the revenue derived from the production of 
alcohol a difficult matter. With regard to the 
question of producing fat, it seemed a very curious 
evolution that now the wooden walls of old 
England had been done away with, and the 
country relied on ships made of steel to protect its 
food supply, people were going back to the old 
wooden walls, making the animals eat them, and 
then eating the animals. He was very much 
inclined to think that the sugar was not pro- 
duced from the cellulose itself but from the 
other bodies that were contained in the wood. 
He believed many experiments had been made 
under the same conditions with the object of 
producing sugar from pure cellulose, such as 
cotton, and they had not been successful. He 
would like to ask the author how the residual acid 
which was present in the material as it came 
from the converter was got rid of. There 
must be some sulphuric acid, and he would like 
to know what steps were taken to get rid of it. 
There was an enormous amount of wood still left 
in the world, especially in Europe, although it 
was rather a curious development that the United 
States, which had such enormous reserves of 
forests, was now going to outside countries for 
wood. On the other hand, the total area of forest 
in Russia, including Siberia, was greater than the 
whole of the area of the United States and Canada 
combined. 


Mr. G. Parm inquired whether a food prepared 
in the manner described by the author was now on 
the market, and if so under what name it was sold. 


Mr. F.G. Wiuson said he had used a food which 
answered the author’s description which went by 
the name of Bastol. He had used it with sheep, 
when feeding them on turnips and grass land, with 
considerable success, and also with his lambs and 
ewes. He had also used the food as a milk pro- 
ducer with very great success, 


Dr. L. T. THORNE said it seemed to him that 
one of the great difficulties in connection with the 
utilisation of wood for the purpose in view was the 
original cost of the material. At first sight saw- 
dust seemed to be a very hopeful source for a cheap 
raw material, but if an article was made from it in 
any considerable quantity, it would soon be found 
that the cost of the raw material would increase. 
The author had referred to the industry as a home 
industry, but this country certainly did not possess 
sufficient wood supplies for the production of 
treated wood on a large commercial scale. On the 
other hand, there might be a great scope for the 
material as a feeding product if it could be applied 
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where large quantities of sawdust were available, 
but the difficulty there arose that the finished 
product would have to be transported, and the cost 
of carriage would detract from its value. He 
thought the food-stuff produced was a most 
valuable product, but he had very great doubt as 
to whether the sugar could be manufactured in 
a crystallised form. The production of alcohol 
in places where there were large quantities of 
sawdust available might be a very successful 
industry, but he thought the cost would be too 
high in this country, although that product would 
bear the cost of carriage much better than cheaper 
feeding-stufts. 


Mr. C. F. Cross said the points raised by the 
author were fundamental, and presented one of the 
major problems of agricultural science, viz., to what 
extent were celluloses, and ligno celluloses—+.e., 
the more resistant tissues of the vegetable world— 
digestible and assimilable. For the benefit of 
students who wished to follow up the matter, he 
submitted the following outline bibliography of 
the science of the subject :— 


Landw. Versuchs Stationen, 53 (1900), 1, 474. 
O. Kellner. 

Cellulose, Longmans, pp. 165, 172. 
Bevan. 

Lieb. Annalen, 138 g, Suppl. 5, 223. Erdmann. 

Ber. Deut. Chem, Ges., 8, 573. Stutzer; 28, 2609. 
Cross. 

Chemische Zeitung, 34, 1245. Fuchs. 


Cross and 


On the practical question raised by the paper, the 
following points were relevant. Wood substance, 
or ligno cellulose, viewed å priori by the chemist, 
contained no groups presenting resistance to 
assimilation gud constitution, or having any toxic 
characteristics. Wood substance was popularly 
known in its extreme form, t.e., as a perennial 
wood, or timber; but the substance existed in a 
really identical form in the pectin, or juicy pulp of 
the white currant, in the stony concretions of 
pears, and it was widely distributed in the cereals, 
The “standard ” bread craze was largely a question 
of including bodies of that type; together with 
certain nitrogenous components, otherwise milled 
out from the grains. Those substances were 
known to be digestible, and Kellner, the German 
physiologist, had established a high physiological 
efficiency for a substance of such extraordinary 
chemical resistance as straw cellulose, well 
known as a papermakers’ raw material, but 
seldom as a coustituent of food rations. The 
actual resistance to animal digestion of wood 
substances, e.g., in the form of sawdust, was again, 
probably, a question of degree. He had seen wood 
shavings beaten mechanically with water, in a 
special machine, and converted into a gelatinous 
mass, a specimen of which, on a memorable occa- 
sion, was eaten by the children of the inventor of 
the process, being mistaken by them for a more 
toothsome confection. Ground wood-pulp, again a 
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papermakers’ raw material, was liable to attack by 
very low organisms, to be broken down to a sub- 
stance very different from the original, and certainly 
digestible to a very large extent. With regard to 
the Rostock experiments, to which allusion had 
been made, the statistical method had proved the 
relative digestibility of wood, treated by the Classen 
process. A critical examination of the conclusions 
of the paper as to the Bastol experiments showed 
that the authors did not follow up the matter 
beyond a very crude measure of indigestibility, in 
terms of so-called ‘crude fibre,” estimated in the 
excrements of the animals. No attempt was made 
to show that the excess of indigestible ‘‘crude 
fibre ” was actually that of the special Bastol ration. 
It would be seen by the practical reader thatin the 
statistical appendix, dealing with the final net 
results, the ‘‘ silly sheep” put on live weight under 
the Bastol rations, sensibly in excess of that 
gained under the maintenance rations, aud in 
opposition to the authors’ general conclusions. 
In fact, a careful critical reading of the brochure 
left the impression that the researches described 
were directed to the truth, but not to “the whole 
truth, and nothing but the truth.” His own con- 
clusion as an agnostic on the matter was that 
the balance of fact and evidence was with Mr. 
Zimmermann, even though he might dissent from 
some of his observations and interpretations. 


Mr. B. M. JAGER said hei attended'the meeting, 
somewhat in trepidation, as a member of the sugar- 
refining industry, fearing that the author had found 
some means of upsetting the already very intricate 
business of sugar refining, but he was glad to notice 
that Mr. Zimmermann had confined his attention 
entirely to the feeding of animals. Sugar-refiners 
paid a great deal of attention to that point, with 
the object of utilising their by-products, such as 
molasses. Personally, he thought it was the use of 
the molasses in the converted sawdust which enabled 
the animal to digest the material to a certain 
extent. That was proved in the case of molassine 
meal, which was nothing else but molasses mixed 
with peat moss or sphagnum moss. There was no 
food value, as far as one could tell, in sphagnum 
moss, but when used as a sop to contain molasses 
it had avery excellent effect on the animal’s diges- 
tion; and he thought in the author’s preparation 
the molasses helped digestion. 


Mr. Frank S. JoHNnson said he was quite con- 
vinced that the author had made out his case, and 
had proved that his product would be a useful 
article; but as he generally found that scientists 
thought in one way and business men in another, 
it would be interesting to know what a pound of 
the material would cost. Would the author be able to 
produce an article which farmers could buy every 
day upon the market, and actually mix with their 
feeding-stufis? Cane-producing countries were 
now beginning to turn their attention to the 
question of the utilisation of their by-products, 
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and food for animals was now being produced by 
them. He had just returned from a trip to Germany, 
where he had seen a factory that had been built 
for the purpose of dealing with the by-products from 
beetroot and was turning them into an excellent 
feeding-stuff. Such people possessed similar 
charts and figures to those exhibited by the 
author, showing horses which had grown 
from lean animals to fat ones. It would be 
interesting to know whether the author would be 
able to produce his material as cheaply as the 
natural products that were actually in use at the 
present moment. 


Mr. ZIMMERMANN, in reply, said that Mr. Reid 
was surprised that he had confined himself 
only to the production of fat. In feeding science, 
the value of a food was estimated by its capacity 
for fat production. Consequently, although certain 
foods had greater propensities for producing flesh, 
the value of a food was generally estimated by its 
capacity for producing fat. With regard to the 
question of whether the sugar was produced from 
the cellulose or from the ligno substancés, it was 
originally thought that the sugar was formed from 
the latter, but tests proved that was not the case, and 
that the greater part of the sugar was really 
formed from the cellulose. With regard to the 
question asked about sulphuric acid, in driving off 
the H,SO, and the other acids that formed, nearly 
all the acids were eliminated. Very little sulphuric 
acid remained, and that was neutralised. The 
food to which reference was made in the paper was 
obtainable on the market under the name of Bastol. 
During the past four years a very large number of 
tons had been sold. It was based on sacchu- 
lose, but it was a developed product with 
an admixture of molasses. Reference had 
been made to the supply of sawdust in this 
country. There were a good many saw-mills in 
London doing a large amount of work, and the 
sawdust produced was far superior to that which 
would be collected from fresh wood in the countries 
in which the wood was grown. The wood used in 
London was mostly water-borne; the resin had 
been washed out, and thus gave a far better 
product. The product was also cheap enough, and 
the most successful results had been obtained by 
substituting Bastol or sacchulose for oats. Sacchu- 
lose cost very considerably less than the oats, and 
very considerable economies could therefore be 
introduced by its use. 


THE CHAIRMAN, in proposing a hearty vote of 
thanks to the author for his interesting and in- 
structive paper, said that reference had been made 
to the removal of the present restrictions which 
existed in regard to the production of alcohol for 
industrial purposes. He thought everybody would 
admit that the present was not the time to approach 
any Government for any remedy of any kind on this 
subject at any rate. Nevertheless, he was a Briton, 
and was a great believer in the Briton helping 
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himself, and he was much struck with the way in 
which people seemed to have forgotten the primary 
duty of patriotism, namely, helping national in- 
dustries by utilising the resources of this wonderful 
country. A good deal had been done since the present 
King uttered his warning to England to wake up, but 
it seemed quite an age since the alcohol question was 
considered by a Departmental Committee appointed 
by Mr. Austen Chamberlain, and the subject was 
now becoming more and more a pressing 
necessity. The users of motors were now paying 
over fifteenpence a gallon for petrol, and in spite 
of co-operation on their part it would probably 
become dearer still. There were such large 
demands also for benzol that it must eventually 
become, per se, a dearer product, and it therefore 
seemed to him that in the present necessity the 
utilisation of alcohol should be seriously. con- 
sidered. The process which had been adopted in 
regard to sawdust was originally intended to pro- 
duce alcohol, and he therefore pressed that view 
of the matter upon the consideration of the meet- 
ing. In a report of the fuels committee of the 
Motor Union of Great Britain and Ireland, pro- 
duced in 1908, there was a chapter devoted to 
alcohol and petrol, which was signed by several 
men of great eminence, and the eight advantages 
claimed for alcohol were its safety, thermal efficiency, 
calorific value, practical limit of compression, com- 
plete combustion, propagation of the flame, smell 
and flexibility; while its three disadvantages 
were stated to be its corrosive effect (which had 
been proved to be a very small matter indeed) ; 
starting up from the cold (which had been entirely 
overcome by the use of a small quantity of benzol), 
and vaporisation. The three disadvantages had 
diminished to one. He wished to emphasise the 
fact that the attitude of the officials had entirely 
changed. They could not be converted as long as 
the 1880 Act existed ; but their attitude in plain 
words was Britain for the British; and if the Act 
was altered the officials would be willing in the 
most liberal sense to apply a most liberal Act. 


The resolution having been carried, the meeting 
terminated. 


OBITUARY. 


Sir CHARLES WHITEHEAD, F.S.A.—Sir Charles 
Whitehead died suddenly at his residence 
at St. Leonards-on-Sea on November 29th. 
He was born in 1834, and educated at Tonbridge 
School. After studying agriculture for some years, 
he started farming in Romney Marsh, and con- 
tinued to farm actively till 1880. The herd of 
Sussex cattle which: he formed at Romney was 
well known, and with it he won many prizes at 
important shows. In 1870 he was elected a mem- 
ber of the Council of the Royal Agricultural 
Society, serving as vice-president from 1885 to 
1907, and as chairman of the Botanical and 
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Zodlogical Committee. Sir Charles was generally 

recognised as an authority on agricultural matters, 

and he placed his services at the disposal of the 

Government, sitting on the Royal Commission on 

Agriculture (1893-1897}, and advising the Agri- 

cultural Department of the Privy Council Office. 

He was afterwards transferred to the Board of. 
Agriculture as Technical Adviser, a post"held by 
him till 1900, when he was compelled to relinquish 

it in consequence of a cab accident, which pre- 

vented him from using the microscope. He wrote 

much on agricultural subjects. In addition to 
numerous articles and reports in the Journal of 
the Royal Agricultural Society, his principal works 
were “Fifty Years of Fruit Farming,” “ Fifty 
Years of Hop Farming,” “Farmers and Protec- 

tion,” for the Cobden Club, “Fruit and Vegetable 
Farming,” “ The Influence of Entail and Settle- 

ment,” and a study on “ The Agriculture of Kent.” 

Sir Charles was one of the Royal Agricultural 

Society’s representatives on Lawes’s Agricultural 

Trust Committee, and a Fellow of the Linnean, 

Geographical, and Geological Societies; he was 

also J.P. and D.L. for the county of Kent, and he 

served as alderman of the Kent County Council 

and Chairman of the County Executive Committee 

on Diseases of Animals. The honour of knight-- 
hood was conferred on him in 1907. He became 

a member of the Royal Society of Arts in 1873. 


Baron DE Worms, J.P., D.L., F.S.A.—The 
Society has lost one of its oldest members by the 
death of Baron de Worms, which took place on 
November 26th. He was born in London in 1829, 
the eldest son of the first Baron de Worms, and 
after being educated at the University of London 
and Brussels he entered the firm of G. and A. 
Worms, of which he was head from 1856 to 
1879. Healso acted as Austro-Hungarian Consul 
at Edinburgh and Leith from 1868 to 1878. He 
took a great interest in public work; he served as 
J.P. for Surrey, Middlesex, Sussex, London, and 
the Borough of Hove; and he was also a member of 
the Urban District Council of Hove, where he did 
much to make the reputation of the town as a 
health resort. Baron de Worms was well known 
as a collector of classical and historical works and 
of English engravings. He was a Vice-President 
of the Royal Society of Literature, President of 
the Egham branch of the Surrey Constitutional 
Association, and Grand Commander of the Imperial 
Order of Francis Joseph of Austria. The Baron 
had been a member of the Royal Society of Arts 
for fifty-five years, having been elected in 1857. 


Kaan Bawapur D. K. DUBAsSH KADER SAHIB.— 
News has been received of the death of Khan 
Babadur D. K. Dubash Kader Sahib, which took 
place at his residence, Dubash Mahal, Abiraman, 
Ramnad District, on November 8rd. Leaving his 
native place, Abiraman, at an early age, Mr. Cossim 
Kader, as he was then called, proceeded to 
Rangoon, where, in course of time, he established 
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the firm of Messrs. Cossim, Brothers & Co., 
who have for many years acted as agents for 
the British India Steam Navigation Company. 
After some forty years’ work in Rangoon he 
returned to Abiraman, where he built a mosque 
at a cost of a lakh of rupees, and endowed it with 
lands yielding a revenue of Rs. 80,000. He next 
presented to the district an elementary free school, 
capable of accommodating 200 children; and 
finally he established at Madura a commercial 
school, which has now been in existence for over 
five years and has turned out a number of typists, 
bank clerks and others. He was elected a member 
of the Royal Society of Arts in the early part of 
this year. 


NOTES ON BOOKS. 


RETURN OF OUTDOOR MEMORIALS IN LONDON. 
Prepared by the Clerk of the London County 
Council, London: P. S. King & Son. Is. 6d. 


In this little volume, which has been prepared to 
harmonise with the London County Council’s pub- 
lication, Indication of Houses of Historical Interest, 
a return has been made of outdoor statues and 
other memorials in London. In each instance 
particulars are given of the date of erection, the 
material, and the custodian, while in the case of 
` the statues the names of the sculptors are added, 
together with such additional particulars as it 
appears desirable to record. From time to time 
lists of these memorials have been published, but 
they have generally been of a very unambitious 
nature: this is the first list undertaken under any- 
thing approaching official auspices ; and while Sir 
Laurence Gomme ‘can hardly hope that there 
are no omissions,” it is, as one would expect of any 
work carried out under his direction, a most 
adequate and useful publication. Twenty-four of 
the most important memorials are illustrated by 
photographs, which will no doubt be of great service 
to future historians of London. 


GENERAL NOTES. 


THE OFFICES OF THE PUBLIC TRUSTEE.—Mr. C. 
J. Stewart, who read a paper on ‘‘The Public 
Trustee and his Work” before the Society a couple 
of years ago, has presented to the library a framed 
copy of an illustration of his new office which 
appeared in the Building News in August last. 
The building is now in process of erection in 
Kingsway, and it extends along Sardinia Street 
into Lincoln’s Inn Fields. The site occupies an 
area, of 25,450 square feet, the building itself— 
which consists of a basement and nine floors— 
covering 20,400 square feet. It has been designed 
by the Office of Works, the principal architects being 
Sir Henry Tanner, C.B., F.R.I.B.A., and Mr. H. A. 
Collins, A.R.I.B.A. The size of this building is an 
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eloquent testimony to the striking success with 
which Mr. Stewart has conducted his work. The 
department is not yet five years old, having been 
opened on January ist, 1908. Its staff then con- 
sisted of five men, and at the end of its first three 
months work its income was at the rate of £1,000 
a year, while the value of the trusts undertaken 
was £384,000. The present number of the staff is 
about 230, its fee income is £40,000 a year, and the 
value of the business negotiated has reached the 
enormous sum of over £70,000,000. 


THE SPANISH OLIVE-OIL TrRapE.—The area 
under olive cultivation in Spain in 1911 was 
3,546,232 acres, 53,063 acres more than in 1910, 
and the total production of olives is estimated at 
3,805 million pounds, from which 693 million 
pounds of oil were extracted, as against 1,349 
million pounds of olives and 223 million pounds 
of oil in 1910, Spain exports large quantities of 
olive oil to France and Italy, the greater part of 
which is re-exported from those countries, largely 
in the form of mixed oil. ‘In 1911 Spain exported 
90 million pounds of olive oil, valued at about 
£1,533,000, as compared with 86 million pounds, 
valued at £1,474,000 in the preceding year. 
Tarragona is the chief shipping point for olive oil, 
with Barcelona second. Tortosa, in the province 
of Tarragona, is the most important district in 
the production of oil, for the average amount of 
oil obtained is 55 million pounds, all of superior 
quality, and ranging in value from £1,500,000 to 
£1,875,000. The Tortosa district is divided into 
a great number of small parcels of land owned by 
individual farmers, each of whom jealously guards 
his own production, and is unwilling to sell the 
fruit. 


Direct RAILWAY FROM RomE to NArLES.—The 
works of the direct railway now in construction 
between Rome and Naples are being pushed for- 
ward rapidly. A junction was effected, on Novem- 
ber 3rd, of the two headings driven from each end 
of the great tunnel of Vivola. The length of this 
tunnel is 7,830 metres (4°86 English miles). 


PRODUCTION OF TRUFFLES IN THE DEPARTMENT 
oF VaucLusE.—Amongst the various products of 
the Department of Vaucluse, the truffle is of 
considerable importance. It is found chiefly in 
the hilly and mountainous districts of the Depart- 
ment, where it appears to thrive best in calcareous 
soils amongst the roots of the oak trees, especially 
in the forest of Sarrians, on the slopes of the 
Ventoux mountains, The principal market for 
truffles is Apt and Carpentras, where the quantity 
sold is estimated at upwards of 500,000 kilogs 
(1,102,500 lbs.) annually, representing a value of 
5 million francs (£200,000). The little village of 
Beduin, in the centre of this district, derives an 
income of 60,000 francs (£2,400) from the rents of 
25,000 plots of truffle-growing lands in the woods 
belonging to the commune, which are leased to the 
inhabitants in the neighbourhood for this purpose. 


December 6, 1912. 


SYNTHETIC RuBBER.—An Italian commercial 
journal, Il Sole, of Milan, states that an American 
chemist, Mr. T. S. Kennedy, of Washington, has 
succeeded in producing india-rubber synthetically 
from the juice of fruit. The process consists in 
isolating the “‘ fusel oil,” and in treating it succes- 
sively with various re-agents. The product is 
afterwards solidified under the action of sodium. 
An excellent substitute for rubber, it is said, can 
be produced at a cost of only 6d. per 1b., as 
compared with 4s. 6d. per lb., the average price 
of that article at the present time. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o'clock :— 

DECEMBER 11.— Dr. F. Moxtuwo PERKIN, 
Natural and Synthetic Rubber.” ROBERT 
Kaye Gray, M.I.E.E., will preside. 

DECEMBER 18.—JosEPH PENNELL, “The Pic- 
torial Possibilities of Work.” (Ilustrated by a 
collection of etchings, prints, drawings, and 
paintings from the time of Rembrandt to the 
present, including a series of lithographs of the 
Panama Canal made by the author.) Sir HENRY 
Norman, M.P., will preside. 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :— 


DECEMBER 12. -— Sır BRADFORD LESLIE, 
K.C.I. E., “ Delhi, the Metropolis of India.” Sir 
J. D. Ress, M.P., K.C.IL.E., C.V.O., will preside. 


CANTOR LECTURES. 


Monday evenings, at 8 o'clock :— 

CuarLES R. Daruine, A.R.C.Sc.IL, F.I.C., 
“ Methods of Economising Heat.” Three 
Lectures. 

Synopsis. 

LECTURE II.—DrEcEMBER 9.—Disposal of heat 
in various types of engine—Avoidable and unavoid- 
able losses—Superheating of steam—Utilisation 
of heat in exhaust—Feed-water heaters—Large- 
scale schemes for generation and distribution— 
Escape of heat from hot surfaces—Heat-insulating 
materials—Methods of lagging steam-pipes, boilers, 
and furnaces—Low-temperature insulation—-The 
Dewar vacuum vessel. 

LECTURE III.—DrcemsBer 16.—Domestic heat- 
ing—Comparison of cost of heating rooms by coal, 
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gas, and electricity — Other advantages of each . 


method—Coal fires and ranges—Anthracite stoves 
—Hot-water and hot-air radiators—Domestic hot- 
water supply—Gas-heating appliances—The Méker 
burner—KElectric radiators and ovens—Oil-stoves 
—Recent improvements in appliances for domestic 
heating. 


Papers to be read after Christmas :— 
LEON GasteR, “The Economic and Hygienic 
Valne of Good Illumination.” 
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F. G. Oainvis, C.B., LL.D., “The New Science 
Museum.” 

Ernest E. Jessen, “The Cambodian Sculp- 
tures of Ankhor-Thom.” - 

Ernest MARRIAGE, “The Adulteration of 
Jam.” 

C. L. MacCarray, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 

ANEURIN WItLIaAMs, ‘“ Co-partnership.” 

JAMES BuckKLAND, ‘‘Qstrich Farming as a 
British Industry.” 

E. RusseLL Burpon, M.A.,‘ The Development 
of Research Work in Forest Products.” 

JAMES CANTLIE, M.A., M.B., F.R.C.S., D.P.H., 
« Chinese Medicine.” 

EDMUND STREET 
“« Advertising.” 

H. V. LancmesrerR, F.R.I.B.A., 
Architectural Treatment of Shops.” 

J. TRAVIS JENKINS, Ph.D., D.Sc., ‘The Present 
Condition and Future Prospects of the British 
Sea Fisheries.” 

G. F. Kzatines, C.I.E., I.C.S., “ Agricultural 
Progress in Western India.” 

Sır WiLiam Lee-Warner, G.C.S.I., M.A., 
LL.D., “ Kathiawar.” 

Sır Joun Benton, K.C.I.E., ‘‘ Irrigation in 
India.” 

J. Forrest Brunton, “ The City of Karachi.” 


C. E. W. Bean, M.A., B.C.L., “ The Colonial 
Wool Industry.” 

Miss Eta C. Syxzs, ‘‘ Openings for Educated 
Women in Canada.” 

Sır Danret Morris, K.C.M.G., D.C.L., D.Sc., 
«The British West Indies and the Panama 
Canal.” 


and LIONEL JACKSON, 


“ The 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :—- 
January 16, February 13, March 6, April 17, 


May 29. 
COLONIAL SECTION. 


Tuesday afternoons, at 4.30 o’clock :— 
January 28, February 25, April 29. 


Cantor LECTURES. 

Monday evenings, at 8 o’clock :— , 

Proressor Vivian B. Lewes, “ Liquid Fuel.” 
Three Lectures. 

January 20, 27, February 8. 

CYRIL Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 

February 10, 17, 24. 
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Franeis Wittiam GoopENouag, “ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 
March 3, 10. 
PROFESSOR Josera ERNEST Peravet, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 
Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. $ 
April 21, 28, May 5. 
JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 
Cuerry Kearton, “Wild Birds and Beasts 


at Home.” Illustrated by the cinematograph. 
January 1, 8. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, DECEMBER 9...ROYAL SOCIETY OF ARTS, 
John -strect, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. C. R. Darling, ‘‘ Methods of 


Economising Heat.” (Lecture IT.) 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 
5.W.,6p.m. Professor R. Wallace, ‘‘ Comparison 
of Different Breeds of Sheep.” 

Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Mr. B. T. P. 
Barker, ‘‘ Cider Sickness.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Dr. W. 
Inglis Clark, ‘‘Some Unfrequented Valleys— 
Masino, Solda, Bregaglia, Brenta, etc.” 

Surveyors’ Institution, 12, Great George-street, S.W. 
7 p.m. (Junior Meeting.) Mr. F. S. Eden, “ Tithe- 
Rent Charge.” ` 

Post Office Electrical Engineers, Institution of, at 
the Institution of Electrical Engineers, Victoria- 
embankment, W.C., 6 p.m. Mr. F. Addey, 
« Wireless.” 

Victoria Institute, 1, Adelphi-terrace House, W.C., 
4.30p.m. Rev. A. R. Whately, ‘‘ Immortality.” 

Architectural Association, 18, Tufton-street, S.W., 
7.30 p.m. Joint meeting with the Art Workers’ 
Guild. 

TUESDAY, DECEMBER 10...Sociological Society, at the ROYAL 

SOCIETY OF ARTs, John-street, Adelphi, W.C., 
: 815 p.m. Mr. Godfrey Blount, ‘‘ A Footnote to 
the History of the Eighteenth Century.” 

Asiatic Society, 22, Albemarle-street, :V., 4 p.m. 
Mr. A. M. Blackman, “The Decorated Tomb- 
Chapels at Meir, Upper Egypt.” 

London Chamber of Commerce, Oxford-court, 
Cannon-street, E.C., 2.30 p.m. Viscount Hythe, 
< Labour Co-Partnership as a Remedy for Indus- 
trial Disputes.” 

Civil Engineers, Institution of, at the Institution 

- of Mechanical Engineers, Storey’s-gate, S.W., 
8 p.m. Mr. H. A. Humphrey, ‘ The Generation 
and Distribution of Producer-Gas in South Stafford- 
shire.” 

Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
Principal A. P. Laurie, ‘‘ The Electromotive Forces 
of Concentration Cells.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. 1. Dr. C. R. Hennings, “ Cellit, a Non- 
Inflammable Cinematograph Film.” 2, Mr. E. 
Fenske, “A Toning Process (one Solution) for 
Bromide Papers.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Sir Thomas B. Robinson, 
« Queensland Railways.” 
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Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8 pm. 1. Dr. Owen T. Williams, “Cod 
Liver Oil.” 2. Mr. W. Harrison Martindale, 
“ Digitalis Assay.” 

WEDNESDAY, DECEMBER 11...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Dr. F. 
Mollwo Perkin, “ Natural and Synthetic Rubber.” 

Biblical Archeology, 37, Great Russell - street, 
W.C., 4.80 p.m. Dr. Pinches, ‘‘The Sumerians of 
Lagash.” 

Automobile Enginects, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate, 
S.W., 8 p.m. Mr. A. G. Clark, “ Aeronautical 
Engines.” ‘ 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S. W., 8.30 p.m. Mr. E. H. 
Harper, ‘‘ The Mathematical Theory of Aeroplane 
Stability.” 

United Service Institution, Queen’s Hall, Regent- 
street, W.,3p.m. Second Lieutenant J. Mackenzie 
Rogan, ‘‘Regimental Bands: their History and 
Rôle of Usefulness.” 

Engineers, Junior Institution of, at the Institutign 
of Electrical Engineers, Victoria-embankment, 
W.C., 8 p.m. Presidential Address by Sir A. 

e Travor Dawson, ‘‘Staff Officers in Industrial 
Works: their Scientific and Practical Training 
and Duties.” 

Japan Society, 20, Hanover-syuare, W., 8.30 p.m. 
Mr. H. L. Joly, “Random Notes on Dances, 
Masks, and Theatres.” 

THURSDAY, DECEMBER 12...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Sir Bradford Leslie, ‘‘ Delhi, the Metro- 
polis of India.” 

Cyclists’ Touring Club (Metropolitan Association), 
at the ROYAL SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. Mr. Fitzwater Wray, 
“ Old English Inns and their Story.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Messrs. R. Cathcart and L. Gadd, 
“ The Effects on Concrete of Acids, Oils and Fats.” 

Optical Society, at the Chemical Society, Burlington 
House, W., 8 p.m. Presidential Address by Sir 
David Gill. 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. W. L. F. Wastell, ‘“ A Loon in London.” 

Electrical Engineers, Institution of, Victoria-em- 
bankment, W.C., 8 p.m. Messrs. J. S. Nicholson 
and B. P. Haigh, “ A Single-Phase Motor with 
Pole Changing Windings.” 

Child Study Society, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. Dr. C.S. Myers, ‘“ The Psychology 
of Music.” 

The Paint and Varnish Society, St. Bride’s Institute, 
Bride-lane, E.C., 8 p.m. Dr. A. P. Laurie, “ An 
Account of the Pigments and Mediums used by 
the earlier Painters, with some Description of the 
Methods for Detecting and Identifying them.” 

FRIDAY, DECEMBER 13...British Foundrymen’s Association 
(London Branch), Northampton Institute, Clerken- 
well, E.C., 8 p.m. Lecture by Mr. W. Rosenhain. 

Astronomical Society, Burlington House, W., 5 p.m. 

Cold Storage and Ice Association, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8 p.m. 

SATURDAY, DECEMBER 14...Water Engineers, Institution of, 
at the Geological Society, Burlington House, W., 
10.30 am. 1. Dr. J. C. Thresh, ‘Some Recent 
Examples of Pollution of Public Water-Supplies.” 
2. Mr. E. J. Silcock, “The Valuation of Water 
Undertakings on Transfer to Local Authorities.” 
3. Dr. Adolph Kemna, “ Recent Advances in the 
Science of Water-Purification.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, DrcemBer 16th, 8 p.m. (Cantor 
Lecture.) CHarues R. Daruine, A.R.C.Se.1., 
F.I.C., ‘Methods of Economising Heat.” 
(Lecture ITI.) 

WEDNESDAY, DECEMBER 18th, 8 p.m. (Or- 
dinary Meeting.) JOSEPH PENNELL, ‘ The Pic- 
torial Possibilities of Work.” (The paper will 
be illustrated by a collection of etchings, 
prints, drawings and paintings, from the time 
of Rembrandt to the present, including a 
séries of lithographs of the Panama Canal, 
made by the author.) Sır Henry Norman, M.P., 
will preside. 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, December 9th, Mr. 
CHARLES R. Daruine, A.R.C.8c.1., F.I.C., 
delivered the second lecture of his course on 
“ Methods of Economising Heat.” 

The lectures will be published in the Journal 
during the Christmas recess. 


INDIAN SECTION. 

Thursday afternoon, December 12th; Sie 
J. D. Rees, M.P., K.C.I.E., C.V.O., in the 
chair. A paper on “ Delhi, the Metropolis of 
India,” was read by Sır BRADFORD LESLIE, 
K.C.1.E. 

The paper and discussion will be published 
in a subsequent number of the Jowrnal. 


JUVENILE LECTURES. 
The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January 1st and 8th, 


1913, at 5 o’clock, by Comrry KEarton, on ‘ Wild. 
Birds and Beasts at Home.” The lectures will 
be illustrated by the cinematograph. 

Each Member is entitled to a ticket admitting 
two children and an adult. 

A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


LIST OF -MEMBERS. 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


FOURTH ORDINARY MEETING. 


Wednesday, December lith, 1912; ROBERT 
Kaye Gray, Member of the Council of the 
Society, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 
Archibald, John, Woodfield, The Garden Village, 

Church End, Finchley, N. ; 
Beecham, Sir Joseph, J.P., 9, Arkwright-road, 

Hampstead, N.W. : 
Burge, Charles Ormsby, M.Inst.C.E.,11, Porchester- 

terrace, W. 

Dawson, Ralph Currey, A.M.I.Mech.E., -Fulwood- 
park, Liverpool. : 
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Duckham, F. W., M.Inst.C.E., Hervey - road, 
Blackheath, S.E. 


Fleming-Jones, Robert, M.D., J.P., Port Moresby, 
Papua, British New Guinea. 

Graffin, Mrs. A. L., Filston Manor, Glencoe, 
Baltimore County, Maryland, U.S.A. 

Morton, James, Messrs. Alexander Morton & Co., 
Dentonhill, Carlisle. 

Nobbs, Walter William, 71, Haverstock-hill, N.W. 


Ward, John Cecil, A.M.I.Mech.E., Imperial Steel 
Works, Sheffield. 


The following candidates were balloted for 
and duly elected members of the Society :— 
Gibson, Alfred, M.A., Durrants Hotel, Manchester- 

square, W. 

Gulbenkian, Nubar Sarkiss, 38, Hyde Park Gardens, 

W. 

Martin, G. T. Barnes, Assoc.M.Inst.C.H., Caixa 

403, Rio de Janeiro, Brazil, South America. 
Miller, Sir John Ontario, K.C.S.I., Rowley Lodge, 

Arkley, Herts. 

Seale, Edward Wilmot, jun., 60, St. Martin’s- 

lane, W.C. 


‘Tyndale, Walter, Broad Dene, Haslemere, Surrey. 


The paper read was— 


NATURAL AND SYNTHETIC 
RUBBER. 
By F. Motutwo Peggin, Pa.D., F.I.C. 


Of late years the importance of rubber, or 
caoutchouc, has increased by leaps and bounds, 
partly owing to the enormous quantities which 
are employed in the manufacture of motor 
tyres, and to the various other purposes to which 
rubber is now a necessary adjunct. 

The actual date of the discovery is not exactly 
known, but it appears to have been employed 
by the Indians, probably for centuries before 
it was even heard of by the civilised world. The 
Spaniard, Gonzalo Fernandes d’ Oviedo y Valdas, 
appears to have been the first to mention rubber 
in his “‘ General History of the Indies,” published 
in Madrid in 1536. He refers to “the Indians’ 
game of batey, which is the same as the game 
of ball, although played in a different manner, 
and the ball is made of a different substance to 
that used by Christians.” This substance was 
rubber. Again, Father Xavier de Charlevoix, 
who lived from 1682-1761, describes the batos, 
a kind of solid ball, but extremely light and 
porous. “It soars higher than our balls, falls to 
the ground, and rebounds much higher than the 
level of the hand which it quitted ; it falls back 
again and rebounds once more, although not to 
such a height this time, and the height of the 
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bounces gradually.diminishes.” During the second 
voyage of Columbus, it was also noticed that the 
natives of Hayti played with balls made of the 
gum of a tree. 


It appears to have been first brought to 
Europe by La Condamine in 1736, who went to 
Peru and Brazil with an expedition organised by 
the Paris Academy of Science to solve the 
question of the shape of the earth. La Condamine 
sent some resinous balls to Paris with the follow- 
ing note :—‘‘ There grows in the forests of the 
Province of Esmeradas, a tree called by the 
natives of the country hévé, from which there 
flows, by simple incision, a liquor white as milk, 
which gradually blackens and hardens in the 
air. The natives made flambeaux of it, which 
burn very well indeed. without wicks and give a 
rather fine light . . . In the Province of Quito, 
sheets of linen are coated with it, and are used 
for the same purpose as we use waxcloth... 
The same trees grow along the banks of the 
Amazon, and the Indians call the resin which 
they extract cahuchu (caoutchouc). They made 
boots of it which do not absorb water, and which, 
after being blackened by holding them in the 
smoke, have all the appearance of real leather.” 
He goes on to explain how the Indians coated 
bottle-shaped earthen moulds with this resin, 
and after it had hardened broke the moulds and 
forced the broken portions out of the mouth, 
thus making non-fragile bottles. 


A little later a French engineer, named 
Fresneau, who was stationed at French Guiana, 
described this characteristic gum and the manner 
in which the natives collect it, and his description 
is so interesting that I give it here. “‘ They com- 
mence,” he says, “by washing the foot of the 
tree; then they make, with a bill-hook, longi- 
tudinal but rather oblique incisions, which 
should penetrate the whole thickness of the 
bark, taking care to make them one above 
another, so that the flow from the top incision 
falls into the incision underneath, and so on, 
until the last one, at the bottom of which a leaf 
of the baliszer, an American reed, is placed, which 
is fixed against the tree by means of potters’ 
earth, so as to lead the liquid into a vessel placed 
at the foot of the tree. To utilise the milky juice 
of the different trees which I have mentioned, 
all of which are resinous, a mould is made of 
potters’ earth, according to the shape of the 
vessel which it is intended to make, and, to hold 
it more conveniently, a piece of stick is sunk in 
the place which is not to be coated with milky 
juice. An aperture is then secured, through 
which the potters’ earth may be afterwards 
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expelled, by introducing water to soften it. Any 
one mould being shaped, polished and softened 
with water, it is covered all over with milky 
juice by means of the fingers, after which this 
coating is exposed to a denser smoke, where the 
heat of the fire hardly makes itself felt, keeping 
it constantly turned, so that the juice may be 
spread equally over the mould, and taking good 
care that the flame does not reach it, which 
would cause the milky juice to boil, and thus to 
form small holes. As soon as a yellow colour is 
seen, and this first coating is no longer tacky to 
the fingers, a second layer is applied which is 
treated in the same way, and so on with the 
other coats until it is judged to be sufficiently 
thick, and then it is kept longer over the fire, 
so as to evaporate the whole of the moisture, 
until nothing but elastic resin remains . . - 
finally, the objects will be the more substantial 
the greater the number of coats which have been 
applied. With this juice and linen sheeting, 
tarpaulins, pump hose, divers’ clothing, bottles, 
sacks for containing campaigning biscuits, etc., 
may be made, without fear of this material 
imparting any bad smell; but all these things 
can only be executed on the spots where the 
trees grow, as these juices soon lose their fluidity.” 


Other tribes beside those in Central and South 
America also knew of rubber, and manufactured 
articles from it long before it was known to 
European nations. Thus the natives of Assam 
and some tribes on the Upper Amazon used 
rubber juice before the days of Columbus, to 
make waterproof vessels for carrying food and 
liquids, and gave it the name caucho, which 
is probably the origin of the word caoutchouc. 
It is mentioned that Don José, King of Portugal, 
having heard of the wonderful waterproofing 
material used by the Indians, sent several pairs 
of his royal boots to Para in 1755 in order that 
they might be waterproofed by a covering of 
rubber. 


Apparently rubber was not imported into 
Great Britian until the latter half of the 
eighteenth century. About 1770 Priestley 
recommended its use for effacing pencil marks. 
Hence the name of indiarubber (an Indian 
product used for rubbing), and this name has 
held to the present day. 


In this year a book was published on perspec- 
tive, in which the following passage is found :— 
“ Since this was printed off, I have seen a sub- 
stance (no name is given to it) excellently 
adapted to the purpose of wiping from paper the 
marks of a blacklead pencil. It must, therefore, 
be of singular use to those who practise drawing. 
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Itis sold by Mr. Nairne, mathematical instrument 
maker, opposite the Royal Exchange. He sells 
a cubical piece of about half an inch for three 
shillings, and says it will last for several years.” 

In France small cubes of indiarubber were 
sold at the stationers’ shops in 1775, but under 


~ the name of peaux de nègres (niggers’ skin). 


The indiarubber bottles were imported to 
Europe, and in France Grossart devised a method 
of cutting up the bottles and making tubes and 
other articles useful for physical and surgical 
purposes. 

Somewhere about the same time it was shown 
by Heérissant and Macquer, in a monograph 
addressed to the Paris Academy, that the rubber 
could be softened or dissolved by Dipples oil, 
turpentine, and ether. 

In 1820 an English mechanic showed how it 
could be cut into threads and used to replace 
brass wire rolled into spirals. In the same year 
James Hancock established the first rubber 
manufactory in England. ee 

In 1823 Mackintosh showed that when rubber 
was dissolved in coal-tar naphtha it could be used. 
for making waterproof garments, and this parti- 
cular form of garment took the name of the 
inventor, and to this day we talk of mackin- 
toshes. Shortly afterwards James Hancock, who 
has just been mentioned, found that by warming 
rubber which had previously been shredded, it 
could be made into thick masses and pressed 
into any desired form. The great difficulty which 
had been met with was the tackiness of rubber 
at elevated temperatures, and its brittleness and 
consequent unworkableness at low temperatures. 

In order to prevent rubber goods sticking 
together, Hayward, an American, sprinkled it 
with flowers of sulphur, but although to a 
certain extent this was useful, it did little to 
alter the characteristics of the rubber. In 1839, 
however, a certain patent of great importance 
was taken out by Nelson Goodyear, claiming 
improvements produced in rubber by the action 
of sulphur. The patent, however, was not very 
clear, as it gave no indication regarding the 
proportions to be taken, or the temperatures 
necessary to bring about the change. About 
five years later, however, Goodyear gave further 
details, and showed that by submitting rubber 
first to the action of sulphur and then raising 
the temperature, the rubber was neither 
tacky at high temperatures nor brittle at low 
temperatures. This process was called vulcanisa- 
tion, and the treated product vulcanised india- 
rubber. Goodyear was also the discoverer of 
ebonite, which is the final product of the action 
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of melted sulphur on rubber. Hancock, in 
England, appears to have discovered the process 
of vulcanisation independently, although a year 
or two later than Goodyear. Parkes about the 
same time introduced the immersion method, 
in which the rubber was dissolved in carbon- 
disulphide and treated with sulphur chloride. 
Other patents followed, and since then the 
history of the rubber industry has been one of 
continual progress. With this brief historical 
survey, I will pass on to deal more closely with 
rubber itself. 

The trees and plants from which rubber is 
obtained only flourish in tropical and sub- 
tropical climates. A moist climate is required 
and a temperature with a minimum of 80° F. 
and a maximum of 108° F. The rubber zones 
where such conditions prevail are tropical 
America, the West Indies, tropical Africa, 
including Madagascar, Ceylon, and the Indian- 
Malay region, including Oceania. 

The rubber-latex yielding plants are not 
always of the same species or botanical order. 
‘ Furthermore, the quality and quantity of rubber 
yielded varies within wide limits even between 
the various species of the same order. In 
tropical America the rubber plants are mainly 
arborescent, although there are a few bushes and 
climbers. The African and Madagascar rubber 
plants are mainly climbers or vines. Latterly, 
however, trees which are indigenous to Africa 
have been found to be rubber-yielding. In the 
Indian-Malay region some of the trees such as 
Ficus elastica reach gigantic sizes, but there are 
also a number of species of climbers. 

It is not within the scope of this paper to go 
into details as to the various species of the 
rubber plant or as to the methods of cultivation. 
A few words as to the methods of tapping the 
plants and obtaining and curing the rubber 
may, however, be of interest. 

The present methods of obtaining the latex 
do not vary much from those employed by the 
natives who evolved them without scientific 
knowledge or training hundreds of years ago. 

There is the wasteful method of felling the 
trees, which can only be justified under par- 
ticular circumstances, as for thinning or 
clearing purposes in the opening out of virgin 
forests ; or where, as sometimes happens, the 
trees are unable to bear incision without dying. 
It is well known that a vast amount of criminal 
waste has been carried on in past years by those 
who were in a hurry to grow rich and had no 
thought for the morrow. As the plants must 
be from five to six years old before they can 
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be called rubber-yielding, obviously cutting 
down to obtain it is a suicidal policy, because 
even if the place were again immediately 
replanted no further supply of rubber would 
be available until another five years had passed. 
This is now being recognised, and the tendency 
is only to cut down for clearance purposes, and to 
sow or plant slips to form new rubber plantations. 

Tapping is carried out by different methods 
in different regions. Probably the best methods 
are adopted in Brazil, where incisions are made 
with a special hatchet, the blade of which is 
little more than an inch wide, and as the cutting- 
edge of the axe is not much more than one-fifth 
of an inch deep, only the bark is incised and 
the wood of the tree is not injured. Before 
incising the tree the bark is well cleaned, and 
any rubbish removed from the foot of the tree. 
The cutting is either carried out in the early 
morning and the latex which exudes collected 
within a few hours of tapping, or the work is 
carried out in the night and the material 
collected in the morning. Little cups are placed 
below the incisions, and into these the white 
milky fluid drops. The quantity of fluid collected 
varies within wide limits, but is, on the average, 
about one ounce. 

In Central America the incision is sometimes 
replaced by a small puncture. Within recent 
years a large number of special tapping instru- 
ments have been patented. 

After the latex has been obtained from the 
trees, it is necessary to coagulate and preserve 
it. Although it will slowly coagulate of itself 
on exposure to the air and light, it is necessary 
to treat it to prevent putrefaction. 

The latex by no means consists of pure india- 
rubber; generally speaking, not much more than 
about one-third of its weight is rubber, the rest 
being water, putrescible matter, small quantities 
of resinous material, etc. 

A typical latex consists of :— 


Pure Rubber 32 per cent. 
Abumenoid and mineral 

matter . . . Š À ; 12 9 9 
Water... b. Mb. a BOoa By 


In this form the latex is a thin fluid and, of 
course, could not be exported. In the process 
of coagulation the bulk of the water is removed, 
together with a large portion of the putrescible 
matter, and what remains should be sterilised in 
such a manner that it will not putrefy on keeping. 

In order to coagulate Para latex, it is heated 


cover a smoky fire, the process being as follows :— 


A bottomless earthenware vessel is filled with 
twigs and branches and a light applied. In 
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order to create a draught the earthen furnace 
is raised from the ground by means of stones. 
As soon asa dense smoke makes its appearance, 
the native operator throws in palm nuts, then 
wood and nuts alternately until the jar is filled 
to within about four inches from the top. It is, 
however, only in the lower Amazon that the nuts 
are used, in other parts twigs and branches 
within easyreach are employed. When the smoke 
is sufficiently dense, the operator takes a wooden 
paddle which he exposes to the smoke for a 
few moments. He then smears the blade portion 
with water containing soft clay, to prevent 
adhesion of the rubber. After this treatment 
the end is dipped into the vessel containing the 
latex. The excess of latex is drained off, and 
then the mould is held flat side down about two 
inches above the mouth of the fire. By turning it 
over, both sides become equally smoked. There 
being only a film of latex on the instrument, 
the heat and smoke cause almost instant coagula- 
tion. The paddle is then again dipped into the 
latex and the operation repeated time after 
time, until a large cake weighing about 10 lbs. 
or lllbs. is formed. It is then split down 
with a moistened knife and removed from the 
instrument. 

It follows from the method of coagulating, 
that the rubber gets thoroughly cured, since 
only thin films are acted upon during each 
operation. The coagulation is probably produced 
by the heat of the fire and by the products of 
partial combustion or distillation in the smoke ; 
such, for example, as wood creosote and acetic 
acid. The biscuits so prepared require to be 
further dried, for which purpose they are placed 
in the branches of trees. The operation of 
drying takes several days. 

It should be mentioned that lately a process 
has been devised in which smoke is drawn 
through the latex contained in a sort of boiler. 

Many rubbers are not cured by this means, 
the methods employed varying considerably. 
The Mexican method is to coagulate by boiling. 
The previously-strained latex is placed in a 
cauldron beneath which a fire is lighted. On 
boiling, a creamy layer rises to the surface 
which in time coagulates, the serum separating 
out. The coagulated rubber is removed, spread 
on plates, and then dried and pressed to remove 
the water. Unfortunately the whole of the 
moisture is not removed in this manner, and on 
cutting up pockets containing liquid are fre- 
quently found, which cause decomposition. 

Another Mexican method is to coagulate with 
sea water. 
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Chemical methods are largely employed ; they 
consist in the addition of acids, such as sulphuric, 
hydrochloric, acetic, or citric acids, also of alum, 
mercury chloride, etc. One of the best seems 
to be a mixture of sulphuric acid and phenol. 
In using acids only very small quantities may 
be employed, otherwise the coagulation is upset. 
That is to say, there must only be sufficient 
acid added to coagulate the albumen present. 

One method of coagulation practised on some 
parts of the Congo is of picturesque interest. 
The natural heat of the body isused. The native, 
whose clothes are naturally scanty, removes these 
and collects the milky flow of latex in his hand 
and covers his body with it. When he has 
clothed himself with a thin pellicle of latex, he 
returns home, and after a time, when the latex 
has coagulated either by the natural heat of the 
body or by exudations from the skin, he removes 
it in pieces and makes it into a ball. This 
method is very quaint, but appears to give 
satisfactory results. On the other hand, so far 
as the native is concerned, it must be rather an 
unpleasant sensation to be coated with an 
adherent coating of sticky rubber. 

After rubber has been purified or cured in 
some way or other—and there are many processes 
which I have not time to discuss—it is sent to 
the market. Before, however, it is in a condition 
to be used for manufacturing purposes, it must 
go through a washing and rolling process. f 

Rubber, as it comes on the market, is rarely 
sufficiently pure for use without being first 
washed. in order to free it from foreign matter, 
such as sand, pieces of bark, etc. There are 
four operations in the cleaning process :— 
(1) Steeping in warm water to soften and 
clean it superficially. (2) Slicing. (3) Washing. 
(4) Drying. 

(1) When rubber arrives from abroad it is 
usually too hard to be conveniently worked. 
It is, therefore, placed in wooden vats containing 
water, which can be heated by steam. It 
remains in these vats from twelve to twenty-four 
hours. 

(2) When it has been steeped long enough to 
make it sufficiently soft, it is removed and 
passed through the cutting-machine, where it is 
shredded into fragments from 14 ins. to 2 ins. 
square. The slicing can either be done mechani- 
cally or by hand. 

(3) The rubber is then passed through rollers, 
generally corrugated, which revolve at different 
speeds, thus subjecting the rubber to a tearing 
and flattening process. As the rubber is being 
macerated water is caused to flow ‘over the 
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rollers. Any soluble impurities are thus dissolved 
and mechanical impurities, such as earthy 
material, twigs, bark, etc., washed away. The 
rubber is crushed and drawn out into a flattened 
sheet called crépe owing to its appearance. 
Very considerable loss in weight occurs 
in the washing operation, as the following 


figures show :— 
Para Rubber 10-16 per cent.* 
Peru Sheets 30-40 ,,  ,, 
Java Rubber 20-35 ,, y 


(4) The final operation is drying. The washed 
rubber is sometimes spread on wire frames in 
a room heated by steam pipes. The room should 
be darkened, as the rubber must not be exposed 
to bright light when drying. The method most 
usually adopted at the present time, however, 
is to place the washed rubber in vacuum 
chambers which are steam-heated. The drying 
in this case is much more rapid. 

After the rubber has been dried it is folded 
into bundles and stored in dry places away from 
the influence of light. 

In some cases the rubber is washed and rolled 
at the plantations and is sent to the market as 
callendered sheets. 


VULCANISATION, 


Undoubtedly the making of the rubber 
industry was the discovery of vulcanisation. 
On heating to moderate temperatures, pure 
rubber becomes soft and tacky, whereas at low 
temperatures it turns hard and is rendered 
practically unworkable. 

As I have already mentioned, it appears to 
have been discovered independently in America 
by Goodyear in 1839, and in England by Hancock 
in 1842, that when rubber is dipped into melted 
sulphur it changes its characteristics. At high 
temperatures it no longer becomes tacky, and 
it does not harden at low temperatures. This 
treatment of rubber with sulphur came to be 
known as vulcanisation—a term which is still 
employed. If it had not been for the discovery 
of vulcanisation the rubber industry would never 
have assumed the enormous proportions which 
it now has. In fact, it is doubtful whether there 
would have. been an industry at all. There is 
hardly a rubber article on the market. to-day 
which has not been vulcanised in some manner 
or other. Indeed, pure rubber is very little used. 

Vulcanisation is not carried out to-day by 
dipping into molten sulphur, although in some 


*.Some of the purer plantations show much less loss 
than this. 
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cases the rubber is exposed to the action of 
sulphur vapour. 

The usual process is to mix the rubber with 
sulphur and any filling material which is to be 
employed. This mixture is continually passed 
through rollers with the addition of oil or other 
solvent until an absolutely homogeneous pro- 
duct isobtained. The filling materials employed 
are legion. For example: chalk, zinc oxide, 
antimony sulphide, lead oxide, powdered metals, 
silica, ete. The rubber containing the sulphur 
and filling material is employed for making the 
rubber articles before being vulcanised. Vulcani- 
sation only takes place at high temperatures. 
After the articles have been made they are 
placed in small or large chests, where they can 
be heated to the desired temperature under 
pressure. 

The process of vulcanisation requires great 
care and experience, as it is a very easy matter 
to spoil the goods by over-vulcanising. Different 
rubbers, for example, require different periods 
of vulcanisation, and rubber which has been 
“killed” by over-maceration in the washing 
process requires different treatment. 

In the process of vulcanisation as practically 
carried out, the average product only contains 
about 2'5 per cent. of sulphur. It is interesting 
to note, however, that quite different results 
are obtained by quick vulcanisation at high 
temperatures with large excesses of sulphur, 
gradual vulcanisation in which the temperature 
is slowly raised to a maximum, and by slow 
vulcanisation at comparatively low tempera- 
tures. And this is so, even if in every case the 
same degree of vulcanisation is produced. 

The chemistry of vuleanisation is very com- 
plicated, and even although it has been practised 
for more than half a century, very little is known 
as to what actually happens. Evidently, how- 
ever, the sulphidation of rubber to cause vulcani- 
sation is one of addition, because sulphuretted 
hydrogen is not evolved in the process. As 
rubber contains unsaturated groupings, it is easy 
to understand how an addition product can be 
produced. Taking the simplest formula imagin- 
able for rubber, we may suppose vuleanisation 
to take place, thus :— 

CH, 


| 
CH,-C=CH.CH, 


—> 
+S 
CH, -CH=C—CH, CH, -CH—C—CH, 
N| 
CH, _ § CH, 
Rubber. Vulcanised Rubber. 


\ 
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This formula would represent 23°5 per cent. of 
sulphur; if, however, the rubber molecule is 
multiplied by 10, so that it becomes 


Cools instead of C,.H,,, 


then the proportion of sulphur will be 2-35 per 
cent. Now it has already been stated that 
in vulcanisation practice on the average only 
2-5 per cent. of sulphur is taken up. What the 
actual formula for rubber is we do not know 
at present, but undoubtedly it is very complex. 

The final product in the vulcanisation process 
is ebonite, the great value of which it is not 
necessary to go into here. 

Before leaving the subject of vulcanisation, 
to which it is quite impossible for me to do 
justice in the time at my disposal, I must just 
refer to the cold vulcanisation process. 

In 1843 Parkes found that rubber could 
be dissolved in coal-tar naphtha, and a little 
later he found that when goods were treated 
with sulphur chloride they became vulcanised. 
Cold vulcanisation is, indeed, very considerably 
employed to-day, although not so largely as 
some years ago. It has the disadvantage that 
unless the goods are very thin, complete vulcani- 
sation does not take place ; furthermore, sulphur 
chloride is an unpleasant substance to work with. 


GUTTA-PERCHA. 


Before leaving the subject of natural rubber, 
I must just refer to one of the most valuable 
forms of rubber—gutta-percha. The time at 
my disposal, unfortunately, will only admit of a 
very short notice of this most interesting and 
valuable substance. 

Gutta-percha appears to have been known of 
before the year 1656, since in a little book 
entitled ‘ A Collection of Rarities,” preserved 
at South Lambeth, near London, written by 
John Tradescant, mention is made that ‘‘ the 
plyable Mazaer Wood, being warmed in water, 
will work to any form.” How gutta-percha 
might be mistaken for wood will be readily recog- 
nised by an examination of gutta-percha as it is 
prepared by the natives, samples of which I 
have here. 

The knowledge of this strange form of wood 
seems to have died out until it was rediscovered 
in the year 1843, apparently independently, by 
Dr. José D’ Almeida and by Dr. William Mont- 
gomerie, the latter of whom sent his samples 
to the Society of Arts. The Committee of 
Chemistry examined the substance called gutta- 
percha, and stated “ that this substance appears 
to be a very valuable article and might be 
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employed with great advantage in many of the 
arts and manufactures of the country.” In fact, 
it was due to the Society of Arts that interest 
was re-aroused in this substance. 

Gutta-percha is similar in origin to india- 
rubber, being obtained from the latex of the 
gutta-percha tree. The yield of gutta-percha, 
however, is very much smaller than is obtained 
from the indiarubber trees. The genuine gutta- 
percha trees do not appear to exist outside the 
Malay Archipelago, consequently these trees are 
much rarer than those which yield indiarubber. 
Unfortunately, owing to the wasteful manner in 
which the natives collect the gutta-percha, it is 
becoming more and more scarce. ‘This is the 
more to be deplored, owing to the fact that 
attempts to form plantations of gutta-percha 
yielding trees have only been very partially 
successful. 

In order to extract the latex from the trees, 
they are felled, and rings are cut in the bark 
about two feet apart, and running the entire 
length of the trunk. } As a preliminary, after the 
tree has been felled, the branches are lopped. off 
to prevent the latex running back into the 
smaller branches and twigs. Unfortunately, as 
a rule at least one-third of the latex remains in 
the trunk, and all of that which i is in the leaves 
and branches. Instead of destroying the trees, 
processes for extracting the latex from the leaves 
have been invented. The dried leaves contain 
from 9 to 10 per cent. of gutta-percha, which 
can be extracted from them by means of toluene 
or other solvent. i 

On evaporating off the solvent the gutta- 
percha is left behind.] By adoption of extraction 
processes the useful life of the tree is prolonged, 
and the total amount of gutta-percha obtained 
is greatly increased. 

Chemically, gutta-percha would appear to be 
very:similar to indiarubber, because when it is 
distilled it yields isoprene and other products 
similar to those yielded by indiarubber. Its 
physical behaviour, however, is different. 

Natural, that is unvulcanised, rubber when 
heated to about 100°C. softens and becomes 
more malleable, but it retains its elasticity. If 
it is compressed or stretched it returns to its 
original shape on removal of the force. On the 
other hand, when gutta-percha is treated in a 
similar manner it retains the shape given to it 
by the force. Indiarubber, therefore, is elastic, 
and gutta-percha is plastic. _ 

When rubber is exposed to air, particularly in 
bright light, it gradually loses its elasticity and 
becomes more or less viscous and tacky,, , On 
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the other hand, gutta-percha under the same 
condition’ becomes brittle’and resinous. 

‘The most important difference, however, is 
the behaviour of the two substances towards 
sulphur. As we have already found, rubber 
vulcanises and is vastly improved when heated 
with sulphur. But gutta-percha cannot be 
vulcanised. Luckily, however, its own intrinsic 
value renders it of the very greatest use in the 
pure state. 

Owing to its high dielectric power, gutta- 
percha is of the utmost value for electrical 
purposes. Hundreds of thousands of miles of 
cable are insulated with gutta-percha, and for 
this reason alone the limiting of the source of 
supply would be a great catastrophe; unless, 
indeed, the advent of wireless telegraphy should 
do away with the necessity of employing cables. 


CONSTITUTION OF RUBBER. 


Rubber belongs to that excessively complex 
class of bodies known by the chemist as colloids. 
In chemistry, if we desire to ascertain the con- 
stitution of a body, we first endeavour to obtain 
it in a state of absolute purity, and to this end 
various processes may be’ adopted. If a sub- 
stance will dissolve in a‘ liquid and afterwards 
come out in the form of crystals, it can usually 
be separated from other impurities which may 
occur along with it. For example, salt or sugar 
can be dissolved in water and afterwards 
obtained as pure crystals respectively of salt 
and sugar. Some solids, such as camphor, can 
be sublimed, that is, converted by heat into 
vapour and the vapour’ condensed against a 
cold surface, when a pure crystalline product is 
obtained, the impurities remaining behind. 
Liquids may be distilled, but colloidal substances 
cannot be purified by any of the usual methods, 
and even methods applicable to some colloids 
cannot be employed with rubber. : 

If rubber is strongly heated it can, indeed, be 
distilled, but the product which distils over is 
no longer rubber, but a mixture of certain 
liquids; the rubber is, in fact,’decomposed. 
Rubber can be dissolved ‘in certain solvents, 
such as benzene and chloroform, but the 
solution of rubber in a solvent is different from 
that of other substances, although not of 
colloids. When the rubber is added to a 
so-called solvent it swells up owing to absorp- 
tion of ‘the solvent, and if sufficient solvent is 
employed, an homogenéous liquid is obtained, 
throughout which ‘the’ rubber is evenly distri- 
buted: “By ‘the addition’ of a liquid such as 
alcohol to such & ‘pseud6’ solution the rubber 


‘ 11:77. 


is precipitated out again, but its properties are 
considerably altered. It has not the same 
elasticity or nerve, nor does it vulcanise in the 
same manner as before. 

For commercial purposes it is not actually 
necessary to know the constitution of rubber, its 
quality under various conditions being all that is 
required. Thus its distensibility or elasticity is 
important ; that is to say, when stretched it 
should assume its original form immediately the 
force employed to stretch it is removed, it 
should vulcanise well, and soon. On the other 
hand, it is a matter of great importance to know 
the actual constitution of rubber in order to 
understand why it has its peculiar properties, 
and if possible to arrive at some idea as to its 
formation. 

As has been already mentioned, when rubber 
is subjected to distillation certain liquid bodies 
are obtained owing to the splitting up of the 
rubber. In 1860 Greville Williams examined 
this liquid and isolated from it a liquid called 
‘isoprene,’ which boils at about 32° C. 
(89°6° F.) He also noticed that if this sub- 
stance is kept for some time it changes its 
character, and from being a thin mobile liquid 
gradually becomes viscous. He further noticed 
that if this viscid product was distilled, then 
again isoprene distilled over, but a portion 
remained behind in the retort as a white spongy 
mass; also that when this spongy material was 
burnt it ‘“‘exhales a peculiar odour, hitherto 
considered to be the characteristic of caoutchouc 
itself.” In all probability, Greville Williams 
had actually produced synthetic rubber. 

When isoprene is analysed, it is found to 
consist of carbon and hydrogen in the same 
proportions as are obtained when pure rubber 
is analysed, namely, 88°23 per cent. of carbon 
and 11:77 per cent. of hydrogen. The chemical 
formula for isoprene is written C,H,. If this 
formula is doubled we get C,,H,,, but it will 
be noticed that the percentage composition is 
the same, namely, carbon 88°23 and hydrogen 
Now, as analysis of caoutchouc shows 
that it has the same percentage composition, 
it was early presumed that if isoprene could 
be caused to condense together rubber would 
result. 

We have already seen that Greville Williams, 
by keeping it for some time, found it became 
viscid and thick. 

In 1875, Bouchardet examined the pro- 
ducts of distillation of rubber, and came to the 
conclusion that diisoprene C,,H,,, and other 
products Obtained, were condensation pr oducts 
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of isoprene, and showed that isoprene could be 
converted into a mixture of these substances. 

In 1881 Hofmann, the renowned chemist, who 
was the first Professor of Chemistry at the 
Royal School of Mines, and a friend of the 
Prince Consort, found that methylbutadiene, 
which also has the same percentage formula as 
isoprene, ‘and iş what in chemistry we term an 
isomer of isoprene, condensed to form a viscous 
substance like rubber: “When a substance con- 
denses we call the process polymerisation. 'Fhe 
first real proof of the polymerisation of isoprene to 
form rubber was by Sir William Tilden in 1882. 
In a note published in the Chemical News 
Tilden said: ‘‘ Isoprene presents two characters 
which distinguish it from the two terpenes.* 
One is the peculiar explosive property of the 
white, syrupy substance which results from its 
oxidation by air.t The other peculiarity is its 
conversion into true indiarubber or caoutchouc 
‘when brought into contact with certain chemical 
reagents.” ; 

Two years later Tilden published a paperin 
which he showed that when turpentine is decom- 
posed at high temperatures isoprene is produced. 
Now as caoutchouc can be produced from 
isoprene, and isoprene can be obtained. from 
turpentine, it follows that if turpentine can be 
obtained in sufficient quantities and at a low 
enough price, and if thè yield from turpen- 
tine is considerable, we have a possibility for 
manufacturing rubber on a commercial scale. 
Unfortunately, turpentine is not cheap, and 
turpentine is not plentiful; moreover, the yield 
of isoprene is small, 

Tilden found that polymerisation could take 
place by the action of hydrochloric acid. 

Wallach later—-1887—stated that isoprene is 
polymerised by the action of light, and forms a 
substance very like rubber in its properties. 
Wallach, in connection with his brilliant and 
valuable researches on the terpenes, has this 
year been awarded the Davy Medal by the 
Royal Society. 

In 1892 Tilden read a paper of remarkable 
interest, which did not then attract the notice 
which its importance warranted simply because 
rubber was so little understood, and was sup- 
posed to be a substance most. undesirable for the 
chemist to study owing to its complexity. In 
fact, until recently, the chemist has almost 
always fought shy of resinous or gammy eolloidal 
bodies. In this paper he remarked that the 

* The terpenes also have the same percentage formula as 


isoprene. 
+ Greville Williams had also noticed this peculiarity. 
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isoprene, a limpid liquid obtained ftom turpeni 
tine, had actually been converted into rubber 
simply by leaving it in bottles. Further, that 
the rubber so obtained: agrees in all .charac- 
teristics with Para rubber. It unites with sulphur 
in the same way as ordinary rubber, forming a 
tough elastic compound—that is to say, it can 
be vulcanised. About seven or eight years later 
Kondakow showed that-other members of the 
isoprene or divinyl series could be polymerised 
into rubber-like bodies, either by exposure to 
light, or on keeping, or by means of chemical 
agents. 

In 1906 Tilden showed samples of synthetic 
rubber before the British Association at York. 
These samples had been obtained by spontaneous 
polymerisation of isoprene. Up: to this date 
may be said to be the first era in the ‘pro- 
duction of synthetic rubber. The possibility of 
synthesising, rubber had been shown, and the 
product had, in fact; been prepared in small 
quantities. 

The subject now began to attract greater and 
greater attention, more workers entered the 
field, and the amount of publications, both in 
scientific journals and by means of patents, 
began to increase very rapidly. 

The price of rubber also commenced to 
rise, and this made the proposition much more 
interesting from a practical and commercial 
point of view. 

It having been shown by Tilden, and con- 
firmed by other workers, that isoprene on poly- 
merisation formed rubber, the chief efforts of 
investigators in the first place were directed to 
obtain a satisfactory and cheap method for the 
preparation of isoprene. l 

The method employed by Tilden was to pass 
turpentine vapour through a red-hot iron tube 
containing turnings of the same metal. The 
yield of isoprene was, however, very small, other 
products being obtained at the same time. 

Harries and Gottlob also employed turpen- 
tine, and invented what they called theisoprene 
lamp. Turpentine was gently boiled in a flask 
in which was suspended a coil of thin platinum 
wire. An electric current was passed through the 
wire, which became white-hot. The mouth of the 
flask had a condenser fixed into it, through which 
water at about 50°C. was circulated. The tur- 
pentine vapour, as it came into contact with the 
heated wire, was converted into isoprene and 
other substances, which went off in the form 
of vapour. Now isoprene boils at about 36°C. 
The heavier boiling vapours were condensed in 
the warm condensér, and—dropped, back inté 
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the flask. 'The isoprene passed forward and was 
condensed. 

Heinemann heated turpentine vapour to 
500° C.in contact with silver or copper. However, 
turpentine was finally found not to be a satis- 
factory means of obtaining isoprene. Although 
a very large number of methods have been sug- 
gested, many of them are very complicated, the 
yields are poor and are extremely expensive. 
For these reasons, and also because the time at 
my disposal will not permit of it, I will only 
pick out a few of them. 

Heinemann has also a process for obtaining 
isoprene by passing a mixture of acetylene, 
ethylene, and methyl chloride through a 
hot tube. The yield of isoprene, however, is 
very small, and the process is of no technical 
value. 

W. H. Perkin, E. H. Strange, and F. E. 
Matthews also devised a rather. complicated 
process, although it started from a cheap sub- 
stance—lactic acid. They themselves, however, 
‘doubt whether complicated processes are likely 
to be of technical importance. The same 

authors have,devised a method for preparing 
-isoprene from amyl alcohol, to which I shall refer 
later. 

In the various, researches which have been 
made in connection with rubber, it has been 
found that other substances similar to isoprene 
can be polymerised to form rubber. Thus sub- 
stances having conjugated carbon atoms arranged 
in .he following manner will yield rubber-like 
products on polymerisation :— 


C=C-C=-C. 


Now isoprene has, this grouping, its formula 
being :— 
: CH, 


| 
CH, =C-—CH=CH, 


So also has butadiene, which is represented as 
follows :— 

CH,=CH — CH=CH, 
We can formulate the condensation of two 
isoprene groups together to form rubber as 
follows :— 


CH, 
| 
CH,-C-—CH=CH, . 


CH, 


| 
CH,-C=CH-CH, 
| | 
CH,—-CH=C-CH, 


| 
CH, 


CH, =CH - C=CH, 
CH, 


_ And of butadiene as :— 
CH, =CH -CH =CH, ‘CH, - CH =CH —CH, 


| 
CH, =CH-—~CH=CH,:~ CH,-CH=CH-OH, 


=~ 
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It may be said, “ but they cannot form the 
same rubber.” The answer is that Harries has 
shown that Para rubber consists of at least three 
different substances. Numerous patents have 
been taken out for the preparation of butadiene 
and its homologues, amongst which may be 
mentioned that of Baeyer & Co., of Elberfeld, 
who obtain butadiene from phenol as the 
starting-point. That of Harries uses ethyl- 
methyl ketone as raw material. The process of 
Baeyer & Co., consists in dropping hexaxylanol 
into an iron tube heated to 600°. Matthews, 
Perkin and Strange have produced butadiene 
from butyl alcohol. 

I should like to draw attention to some of the 
difficulties which have to be overcome in dealing 
with the initial proposition of such a subject 
as the manufacture of synthetic rubber, and 
to illustrate this I will draw attention to the 
process I am most familiar with—that of the 
Synthetic Products Company, Ltd. 

Fusel oil, from which isoprene can be pre- 
pared, is a product manufactured in considerable 
quantities, and consists mainly of isoamyl 
alcohol. The crude oil was purified by fractional 
distillation, when the isoamyl alcohol was 
obtained :— 


CH 
"CH.CH, CH, OH 
CH, 


This was converted into the chloride by the 
action of hydrochloric acid. The next operation 
was to act upon it with chlorine gas, so as to 
convert it into the dichloride— 


HN O C1.CH,.CH;.Cl 

T, 7 .CH,.CH,. 
The difficulty met with, however, was to obtain 
only the dichloride, the tendency being for the 


chlorine to react with the dichloride when 


‘formed to produce compounds containing still 


more chlorine, while a portion of the original 
product remained unacted upon. In order 
to get over the difficulty an apparatus was 
designed by Mr. Pim. i 

The isoamyl chloride is boiled in the flask 


- until the chlorinating chamber is full of yapour 


and liquid drops fall from the end of the reflux 
condenser: a stream of dry chlorine is then 
passed in, but the isoamyl chloride must always 
be in excess, and this can readily be judged by 
noticing the colour of the liquid as it drops 
from the condenser, because if the chlorine is 
passed in too quickly it will be of a yellow 
colour. As quickly as the higher boiling 
dichloride is produced it drops back into the 
boiling flask, and as this is provided with a 
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fractionating column, only the lower boiling 
isoamyl chloride can pass into the chlorinating 
chamber. By this means the dichlorides are 
removed from the further action of the chlorine. 
When the chlorination has proceeded far enough 
the product is submitted to fractional distillation 
with a fractionating column and separated into 
isoamylehloride and a mixture of dichlorides 
which distil at between 140°C. and 175°C. Three 
dichlorides are actually produced, but the chief 
one is the one already mentioned, viz., the 1:3 
chloride. 

All the chlorides when passed through a tube 
heated to 470° and filled with soda lime are 
converted into isoprene; consequently it is not 
necessary to separate them. 

Now the only difficulty in obtaining isoprene 
by this method is the cost and the limited supply 
of the raw product amyl alcohol, the present 
price being about £140 per ton. 

The same investigators, therefore, in conjunc- 
tion with Professor Fernbach, devised a process 
for obtaining butyl alcohol cheaply, from which 
butadiene can be prepared. By the employ- 
ment of a certain microbe it was found possible 
to ferment starch, and more lately sawdust, so 
as to obtain butyl alcohol and acetone. The 
butyl alcohol is chlorinated in a similar manner 
to the isoamyl alcohol, and by passing the 
dichloride so obtained over heated soda lime 
butadiene is obtained. 
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form rubber. The acetone produced along with 
the butyl alcohol is a valuable by-product, and 
it is of great value in the explosive and other 
industries. It follows, by the sale of the acetone, 
which it is claimed can be produced at a much 
lower cost than at present, the cost of butadiene 
is greatly reduced, and consequently that of the 
resulting rubber. 

Quite recently Dr. F. E. Matthews, of the 
Synthetic Products Company, has devised 
a more simple and satisfactory method of 
preparing butadiene from butyl alcohol. The 
outline of the process is as follows, but I am 
not at liberty to give the actual working details. 

The butyl alcohol is converted into 8-buty- 
lene— CH,- CH = CH - CH, 

This is then chlorinated, when the dichloride is 
obtained— cl a 


CH,.CH — bn —CH, 
By elimination of hydrochloric acid, and per- 
haps inter-molecular change, butadiene is pro- 
duced. The yields in all the steps of . the 
process are exceedingly good. 

The Badische Anilin und Soda-Fabrik in one 
of their processes use acetone as the starting 
product. The acetone is converted into pinacone, 
and, by splitting off water from the pinacone, 
2:3 dimethylbutadiene is produced. The 
dimethylbutadiene being a derivative of buta- 
diene polymerises to form a rubber-like product— 


CH, CH, CH, 
co | l 
CH, CH,—C—OH CH,;—C 
a: Reduction CH,—C—OH Dehydration CH,—C 
O | 
CH; CH, CH, 
2 Molecules Acetone. Pinacone. 2:8 Dimethylbutadiene. 


The processes involved may be represented as 
follows :— 
CH, . CH, . CH, . CH,OH 
Butyl Alcohol. 
Action of Hydrochloric Acid Gas— 
CH,.CH,.CH,.CH,.Cl 
Butyl Chloride. 
Action of Chlorine— 
CH,.CHCl.CH,.CH,Cl 
1:3 Butyl dichloride. 
Splitting off hydrochloric acid by passing over 
heated soda lime, 
CH,=CH -CH = CH, 
Butadiene. 
Butadiene is a gas at ordinary atmospheric 
temperatures, so it has to be condensed by means 
of a freezing mixture before it can be used to 


Fritz Hofmann and Karl Coutelles of Baeyer & 
Co., Elberfeld, employed p. cresol as a starting 


product. The vapour is passed over reduced 
nickel, when thefollowingreduction takes place :— 
CH, CH, 
| | 
C CH 
a 
HC CH HC CH, 
| | — | 
HC CH H.C CH, 
WS S 
C.OH CO 


On oxidation the ring splits with formation of 
8-methyladipic acid— f 
CH,—-CH*—CH, .:COOH 


CH,,—CH, . : COOH 
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It will be noticed that, if the two COOH groups 
are eliminated and two hydrogen atoms, one 
from each of the parts marked with a star, 
isoprene will result. 


CH,.C=CH, 

CH=CH, 
This is carried out by first forming the 
- ammonium salt, converting into the amide, 


and ‘by the action of hydrochlorous acid into 
B-methyltetramethylendiamine :— 


ae > 

‘ CH —CH,CONH, ee CT 
] : i oo - 
CH, —-CH,CONH, _ CH,—CH,NH, 


and finally by exhaustive methylation isoprene 
is produced. 

Another method of Baeyer & Co. is to 
start with L. B-dimethyltrimethylenimine, but 
it has to go through five processes before 
isoprene is produced. 

Heinemann worked out a process starting from 
starch, sugar, or sawdust. From these products 
levulinic acid can be prepared. Levulinic acid 
is converted: into methylthiophene, which on 
reduction yields isoprene. From two kilograms 
of starch 225 grams of rubber are said to be 
obtained. 


So far I have referred to the production of 
the raw product from which the rubber is to 
be obtained. From my introductory remarks 
it will be clear that some process of polymerisa- 
tion must be adopted. Thus exposure to bright 
light causes polymerisation. But, even on 
keeping for some time, or, as Tilden showed, 
by the action of strong acids, isoprene and its 
homologues are gradually converted into rubber. 
These processes, however, are hardly of com- 
mercial importance. 

Apparently the first patent for the polymerisa- 
tion of isoprene was taken out by Friedrich 
Baeyer & Co., of Elberfeld, in which it was 
claimed to produce synthetic rubber by heating 
isoprene to 200° C. for ten to twelve hours, when it 
is converted into a highly tenacious and elastic, 
but sticky mass. To remove the stickiness the 
product is treated with steam, and the material 
so obtained resembles natural rubber. 

The chemists of the Elberfeld Farbenfabrik 
made the discovery that such substances as 
albumen, starch, blood serum, glycerine, etc., 
have the property of causing the polymerisation 
of hydrocarbons of the butadiene series. 
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In a recent patent the Elberfeld Fabrik make 
the following claims. 

The polymerisation of the hydrocarbons 
(butadiene and its substitution products) may 
be promoted by carrying it out in the presence 
of any or all of the rubber-like products obtained 
in processes described in previous patents or in 
the presence of natural rubber. For example: 
(1) Fo 100 parts of the caoutchouc-like product 
obtained from butadiene by the action of sodium, 
but from which the sodium has been completely 
removed, 100 parts of butadiene liquefied by 
cooling are added. The mixture is allowed to 
stand. After some time the polymerisation is 
quantitatively complete. (2) To 500 parts of the 
caoutchouc-like product obtained by polymerisa- 
tion of isoprene in an incubator, by means of blood 
serum, 250 parts of isoprene are added. The mix- 
ture is kept at 30°C. to 40°C., and after a time 
is quantitatively polymerised to a caoutchouc- 
like product. (3) To 1,000 parts of the product 
obtained by polymerisation of By-dimethyl- 
butadiene, 1,000 parts of By-dimethylbutadiene 
are added. The mixture is heated in a closed 
vessel for four weeks to 70°C., when the 
caoutchouc-like substance is obtained. That is 
to say, having polymerised isoprene or its 
homologues by some particular means, the 
rubber so obtained can be employed to cause 
the polymerisation of further quantities of these 
hydrocarbons. l 

Professor W. R. Hodgkinson has patented 
a method for producing rubber from isoprene 
by polymerising with sodamide or magnesium 
nitride. 

One of the most interesting processes for 
polymerising isoprene, butadiene and their 
homologues was discovered by Dr. F. E. 
Matthews. In 1910 it occurred to him to try 
the action of metallic sodium on isoprene. To 
this end a small piece of sodium was added to 
isoprene contained in a glass tube, which was 
then sealed. This was done in July, and then 
put on one side until the middle of August, 
when the contents had become viscid, a portion 
being converted into rubber. The tube was 
again set aside until September. The whole 
contents had by then been converted into straw- 
coloured rubber. Further investigation showed 
that sodium was a general agent for polymerisa- 
tion of this class of substance. The condensation 
takes place much more rapidly at elevated 
temperatures. Metallic potassium is too rapid 
in its action and metallic calcium too slow. A 
patent for this process was applied for on 
October 25th, 1910. The beauty of this process. 
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lies in its simplicity, high temperature is not 
required, the presence of impurities does not 
markedly affect the action, and a comparatively 
small quantity of scdium only is necessary to 
cause the polymerisation of large quantities of 
isoprene or its homologues. 

When the polymerisation is complete, the 
sodium can be removed by washing in alcohol 
in which it is soluble, whereas rubber is not. 

When polymerisation takes place, a shrinkagé 
of about one-third occurs in the liquid. 

It is very interesting to note that Professor 
Harries discovered this process quite indepen- 
dently, but when Messrs. Baeyer, with whom 
he collaborated, endeavoured to take out a 
patent they found they had been forestalled. 

The rubber so prepared has all the properties 
of natural rubber in regard to elasticity and the 
action of sulphur in vulcanisation. The vulcani- 
sation, however, takes rather longer to complete. 
As has already been mentioned, natural rubber 
is always accompanied by small quantities of 
resinous and protein substances. The presence 
of these resinous bodies, although the amount 
is small, is supposed to aid in the vulcanisation. 
At any rate, rubber which has been freed from 
resins does not vulcanise so readily as when 
these are present. It has sometimes been stated 
that the presence of large quantities of resinous 
matter improves the rubber; this is, however, 
hardly borne out by experience, although a 
certain amount is an undoubted advantage. 

Some time ago Harries prepared the ozonide of 
rubber, by acting upon dissolved rubber with 
ozone. In his research work Harries has found 
the formation of these ozonides of very great 
value in arriving at the constitution of sub- 
stances. He now finds that the addition of a 
small quantity of the rubber ozonide very much 
increases the rapidity of polymerisation of 
isoprene or its derivatives. 

Very many other methods for polymerising 
isoprene, butadiene, and their homologues have 
been suggested. For example, Ostromislensky, 
in a French patent, submits isoprene to the action 
of ultra-violet rays, cathode rays, Röntgen rays, 
or slow electric discharges. There is no doubt 
that these agents will cause polymerisation; but 
the action is not very rapid, and I imagine will 
be rather expensive, as my own experience in 
working with ultra-violet rays has shown that, 
-s a rule, the efficiency is not high. 

It has recently been stated that a Norwegian 
engineer has succeeded in producing rubber 
from turpentine. The artificial product is said, 
to resemble natural rubber in every respect, and 
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the difference in cost to be two-thirds in favour 
of the synthetic. It has already, however, been 
pointed out that turpentine is hardly likely 
to be a satisfactory raw product, owing to its 
high price, limited quantity, and the fact that 
it is subject to commercial rings. 


RUBBER SUBSTITUTES. 


It frequently happens that rubber substitutes, 
or materials partly consisting' of rubber, are 
referred to as synthetic rubber. This, of course, 
is not correct; either they are substitutes 
pure and simple, or they are merely impure 
rubbers. 

For the manufacture of substitutes pure and 
simple very many different materials have been 
suggested. Thus unsaturated fatty oils, such as 
rape, linseed, castor, etc., are heated and sub- 
jected to a process of oxidation, or are mixed 
with sulphur and heated to high temperatures-- 
in other words, vulcanised. Frequently also 
varying quantities of natural rubber are also 
added. 

Substances of a gelatinous nature have also 
been suggested, which are then hardened with 
formaldehyde. In this category we have sea- 
weed. 'The seaweed is boiled with ammonia, and 
then heated with oil and a glutinous binding 
material and a vulcanising substance. 

In Amsterdam a factory has been erected 
to manufacture “synthetic rubber ” from fish 
The following details are obtained from the 
patent :— 

One hundred kilos of fresh or sea-water fish 
are extracted with water for two hours at a 
temperature of 90° C. to 100° C., and the extract 
filtered. The protein is then precipitated by 
means of acid. The precipitate is then filtered 
off and the solution rendered feebly alkaline 
with baryta water, the excess being removed by 
passing in carbonic acid. The mixture is again 
filtered, formaldehyde is added to the clear 
solution, and by evaporation in vacuum the 
elastic material is obtained. 

According to a German analysis it would 
appear to consist of fish gelatine and natural 
rubber. 

Another process, which is called a “ process 
of manufacture of artificial indiarubber,” is to 
immerse unvulcanised indiarubber in turpentine 
and mix until the whole of the turpentine is 
absorbed by the rubber. The mass is then 
kneaded with chloride of lime, and after going 
through a variety of other processes is called 
artificial rubber. Of course this is not synthetic 
rubber, but merely treated natural rubber. 
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I have just mentioned the question of sub- 
stitutes to draw attention to the difference 
between natural rubber, true synthetic rubber, 
and surrogates. 


NATURAL Versus SYNTHETIC RUBBER. 


A few years ago the price of rubber rose by 
leaps and bounds until it reached its maximum 
in 1910, since when prices have been gradually 
falling again. ‘The origin of the boom in prices 
was a reported shortage; owing to extended 
uses for rubber in many directions a great deal 
more of the raw product was required. This 
naturally meant a hardening of prices, as it did 
not synchronise with an increase in production. 
Another contributory cause to the rise in price 
was the wasteful manner in which the trees were 
tapped. A great quantity of the rubber placed 
on the market was, and still is, wild rubber. 
As the trees got killed, or badly injured, the 
natives had to go further afield to obtain their 
supplies, and this naturally made it more and 
more difficult to obtain. As a matter of fact, 
however, there never was a valid reason for 
the enormous appreciation in prices, and as far 
as the planters and merchants are concerned, it 
will not be found in the long run to have been an 
unmixed blessing. 

When all the new plantations and sources of 
supply are in full swing, if the present rate of 
increase in consumption is maintained, there 
will in a few years be a glut of rubber, and the 
consequence will be a great drop in the price of 
the raw product. Of course, it is quite possible 
that new uses for rubber will be found, so that 
the increase in consumption will be even greater 
than it is at present. 

There is one factor also which must not be 
lost sight of. Owing to the high price of rubber, 
manufacturers became much more careful of 
their scrap, and have devised new and improved 
methods for recovering it and working it up. 
Consequently they can make one pound go 
further than before. 

The question now arises, can synthetic 
rubber compete with natural rubber, and if it is 
placed on the market in large quantities will it 
help in the lowering of prices? At present 
prices, and with the present supply and demand, 
there is no reason—provided synthetic rubber 
is as good as natural rubber—why the two should 
not exist side by side without any acute com- 
petition. 

Of course, quality and price will rule every- 
thing. At what price can synthetic rubber be 
made? Judging from the raw materials— 
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starch, sawdust, etc., and the processes which 
have to be gone through—there seems no 
reason why the synthetic product should cost 
much more than one shilling per pound. But it 
is one thing to produce a pure product in the 
laboratory, and quite a different thing to manu- 
facture it in bulk. Fermentation we are apt to 
consider a simple process, simply because of the 
enormous quantities of beer, wine, etc., which 
are manufactured by fermentation—the public 
know nothing of the difficulties due to wild 
yeasts, moulds, etc., with which the brewer has 
to contend. But to work up a new fermentation 
process on a large scale requires time and much 
patience. A given bacterium has often many 
bacterial enemies which have a way of inter- 
fering where they are least wanted, so that it 
requires extended research to find out how to 
prevent their appearance and curtail their 
energy. However, there is no doubt that all these 
difficulties will be surmounted, and I have 
merely drawn attention to some of them because 
it is desirable for the public to understand that 
chemical research is a matter requiring patience, 
skill, and knowledge to a high degree, and it is 
rare for the work of the research chemist to be 
appreciated in this country, unless it is some- 
thing which appeals to the mysterious. I am 
informed, that already fermentation experi- 
ments have been carried out on a large scale, 
and the results have been highly satisfactory. 


Having surmounted all the difficulties con- 
sequent in the starting of a new industry, and 
obtained the synthetic rubber in bulk, the next 
question is—is synthetic rubber the same as 
ordinary rubber, and does it behave in all 
respects as natural rubber? There is no 
doubt that isoprene rubber is the same as 
the basis of natural rubber—that is to say, 
that rubber has been synthesised. Isoprene is 
obtained from natural rubber, and isoprene can 
be condensed to form rubber again. 


I use the word “basis” of natural rubber 
advisedly, because natural rubber always con- 
tains small quantities of resin proteins and 
mineral matter and other materials. Now it is 
found, as I have already stated, that if natural 
rubber is purified by dissolving it in benzene, and 
then precipitating it with alcohol, the pure 
rubber so obtained does not vulcanise so well or 
give such a good vulcanised product as the 
unpurified substance. The same appears to be 
the case with synthetic rubber. S. J. Peachey 
has recently shown that the small amount of 
resin, 2°5 to 3 per cent., found in natural rubber 
has a protective influence against oxidation. 
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Pure resin-free rubber begins to oxidise very 
rapidly when kept at a temperature of 85° C., 
but the same rubber from which the resin had 
not been removed resisted oxidation from ten 
to twenty times longer. I do not know what the 
relative oxidisability of synthetic and natural 
rubber is. 

Any of the difficulties which I have referred 
to might probably be got over by polymerising 
in presence of natural rubber containing rather 
a high percentage of resins, so that the resulting 
product would contain a normal amount of 
resin, or by dissolving the synthetic rubber in a 
solvent, and then adding the requisite amount 
of resin to it, and then evaporating off the 
solvent. 

Further research on natural rubber may show 
that the presence of resin is not of any benefit, 
but that the methods of removing the resin 
from the rubber depreciate it. Also that by some 
slight alteration in treatment, synthetic rubber 
will vulcanise even better than the less pure 
natural product. Be that as it may, it behoves 
the producer of natural rubber to be warned in 
time. 

Synthetic alizarine completely destroyed the 
madder-growing industry. Up to 1869, when 
synthetic alizarine was first placed on the 
market, nearly £1,000,000 worth of madder 
roots were imported into this country; to- 
day the import is practically nothing, and 
what there is, is not used to manufacture 
alizarine. 

In 1879 my father, speaking in this room, 
said: “A product of as great importance as 
alizarine has yet to be produced on the large 
scale. I refer to indigo. Baeyer has shown 
that it can be produced artificially, but at 
present no. practical means of accomplishing 
it have been discovered. No doubt, however, 
at will not be many years before this is achieved, 
and the cultivation of the indigo plant share the 
f ate of madder.” 
| Twenty years later, after a series of brilliant 
researches and many failures, which, however, 
seemed only to act as incentives to go forward, 
and the expenditure of nearly £1,000,000, the 
Badische Anilin und Soda-Fabrik placed syn- 
thetic indigo on the market. The indigo planters 
who had been warned and entreated to put 
their house in order, but had been sceptical, 
talked about the advent of synthetic indigo as 
being a “‘ bolt from the blue.” When the bolt 
fell they were too late, and although frenzied, 
and mostly ill-guided, attempts were made to 
improve their process, the production of natural 
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indigo is rapidly following the steps of the 
natural alizarine industry, 

To-day there seems no possibility or proba- 
bility of the rubber industry following the indus- 
tries to which I have referred, but the Badische 
Anilin und Soda-Fabrik have, I understand, 
agreed to put by £1,000,000 for research in 
connection with synthetic rubber. Their chief 
chemist, Dr. Duisberg, does not even then 
guarantee success, but the money as required 
will be forthcoming. In this country, although 
our research chemists are not able to have 
a like huge sum to work with, they will 
not bə behindhand, and in the friendly com- 
petition of science we will go forward hand 
in hand. 

Let the rubber planters take the lesson of 
alizarine and indigo to heart; let them .set 
their house in order ere it is too late. Once the 
burglar has entered it is no use bolting the door. 
Remember the rubber user is not sentimental 
as to whether he employs natural or synthetic 
rubber; he wants the best, and preferably the 
cheapest. It may be asked, but what can we 
do to set our house in order ? We are increasing 
the acreage of the rubber plantations, and so 
increasing production. True, but how about the 
insect pests which work havoc with the young 
trees? How about fertilisation ? Cannot the 
amount and yield of latex be increased and 
improved by a study of agricultural conditions 
and methods ? How about improved means of 
tapping, coagulating, and preserving the rubber ? 
May not the price of the rubber be reduced 
by working up oil from the seed as a by- 
product ? 

At present there is room for both synthetic 
and natural rubber. Will there be in the future ? 
And if there is not, which is going to push the 
other out ? 


I wish to express my very sincere thanks to 
Dr. F. E. Matthews and the Synthetic Products 
Company, Ltd., for their kindness in lending 
me the specimens of synthetic rubber and the 
various products employed in its preparation. 
Also to Mr. R. Kaye Gray, the Chairman, and 
the India Rubber, Gutta Percha, and Telegraphic 
Company, Ltd., for supplying me with the 
splendid series of rubber and rubber products 
which you have seen to-night, and to Mr. F. J. 
Ballantine Dykes, of the Malay States Agency, 
for specimens of latex, diagrams, etc., all of which 
have, I hope, gone far to make the paper 
interesting. 
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DISCUSSION: 

THE CuHargMan (Mr. Robert Kaye Gray, 
M.LE.E.), in opening the discussion, said that 
members had listened to a very interesting paper 
by Dr. Perkin, who had approached a very diffi- 
cult question in a sciéhtific way. The author 
had considered three‘kinds of rubber: natural 
rubber, plantation rubbes, and chemical rubber. 
The field covered was wide and very difficult to treat. 
So far as natural rubber was concerned, that had 
been known foragood many years; the first inroad 
into its market had béén made by the plantation 
rubber, and it would seen that synthetic rubber was 
now coming forward to make further incursions. 
From the manufacturers’ standpoint there was a 
decided difference of view with regard to the three 
different classes of rubber. As for rubber in its raw 
or natural and untended state, the anticipations of 
its supply were satisfactory, in spite of what the 
natives could'do in} the way of bad collection, and 
so forth. It was unlikely that the ingenuity of 
man-would produce an article which was practically 
uniform; even the deliveries of natural rubber as 
they came in were not exactly similar. Plantation 
rubber had its drawbacks, but at the present time 
it was a subject of study. Ifthe planter’s thoughts 
on the subject could be fathomed, it would probably 
appear that he did not know all that he needed to 
know; and while experiments—especially in the 
different ways of coagulating rubber—were going 
on, it was unreasonable to expect the productions 
from certain plantations to be regular. Eventually 
it might be different, but at present it was not to be 
anticipated that the qualities of rubber coming into 
the market should be absolutely uniform. The same 
remarks would apply to a grain field, it being well 
known to agriculturists that a certain quality of 
grain was obtained from one portion of a field, and 
another quality from some other portion. Alto- 
gether, the situation was a little uncertain. The 
question of chemical rubber was attended with great 
complexity. Taking rubber from a general point 
of view, however, it would be as reasonable to 
assume that all rubber was alike as to assume 
that barley, wheat, and similar things were all 
merely grain; they were, in fact, different sub- 
stances. There was no doubt that the latex from 
the hevea, or Para tree, differed from the latex of 
kindred classes. The rubbers brought into the 
market were not the same from a purely chemical 
point of view; and more had yet to be discovered 
by the chemist before synthetic rubber, utilisable 
in the manufactures, could be produced. That it 
would be produced in the future the speaker had 
no doubt, but it would involve a great amount 
of work by the best intelligence of the chemical 
world. 


Sir Winwiam A. TILDEN, F.R.S., feared that he 
could not add anything to the very comprehensive 
and complete story presented by Dr. Perkin. Had 
the speaker been twenty years younger, he would 
have felt encouraged to begin again at the point at 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 18, 1912. 


which he had left off. The kéy to synthetic rubber 
was, he thought, provided by the discovery, made 
by Dr. Matthews, of the remarkable action of the 
metal sodium, with, of course, potassium and others 
of a similar nature; but he would particularly 
instance sodium, its homologues and immediate 
derivatives. Without some such method for rapidly 
producing polymerisation—the process by which the 
limpid liquid was transformed into the solid colloid 
substance—it would be impracticable, with any 
amount of isoprene or other hydrocarbon, to 
come within measurable distance of producing 
rubber for practical purposes. There was one fact 
which, as it appeared to him, should be an element 
of encouragement to those interested in the cul- 
tivation of rubber. The case of rubber differed 
somewhat from that of artificial indigo or artificial 
alizarine, inasmuch as the demand for these latter, 
while large, was, nevertheless, limited, whereas the 
demand for rubber was unlimited, as much as could 
be found being utilisable. He even hoped that 
some day the streets of London would be paved 
with rubber. Some small-scalé experiments in 
that direction had already been made. There was 
no doubt of the advantage to be derived by the 
community from a sufficient supply of such 
material. It was not, therefore, a subject for dis- 
couragement that natural alizarine and natural 
madder had disappeared, and that the cultivation 
of indigo had been reduced to a very small 
amount. The cultivation of rubber would cer- 
tainly go on as long,as there was a demand for 
that substance. 


Mr. W. F. oe Bors MACLAREN considered that 
the author would have done better to have left 
alone the planting side of the subject of rubber, 
and to have gone further into the question of 
synthetic chemistry, giving its history and 
methods. It appeared to the speaker that Dr. 
Perkin was not well informed in relation to planta- 
tion rubber. Speaking as a company director, and 
as a shareholder in some fifty companies, he felt 
that he was correct in stating that the synthetic 
rubber produced was quite unlike the plantation 
rubber on the market; it was even doubtful if it 
were actual rubber, although it might resemble 
it. If manufacturers by the synthetic method 
could put on the market something which 
was like rubber, the question would arise, What | 
would that rubber fetch? Possibly some of those 
interested in the subject were unaware that there 
were many rubbers in the market, among them a 
rubber which could be bought by the ton at the 
rate of twopence per pound. The perforated mats 
used in doorways were made of such rubber, a 
circumstance which did not in the least upset the 
plantation market. Certain rubber, purchasable 
in large quantities at twopence, fourpence, or 
fivepence per pound, was used in the making of 
many serviceable articles. There was, however, 
something in the plantation rubber which was not 
obtained in the rubbers referred to. With regard 
to indigo, he believed that natural indigo would 
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be likely to come to the front'again and displace 
the artificial substitute. Everyone knew that, 
as a dye, the natural product was much better 
than the artificial dye, and- was specified by 
the Government for dyeing cloths, such as those 
needed for police officers. It was to be ex- 
pected that synthetic rubber would come upon 
the market, but the speaker believed that, with 
improved methods of cultivation, tapping, and 
manufacturing, plantation rubber could, in the 
future, be sold at the price of fivepence per pound. 
Personally, he felt that the researches of synthetic 
chemists were beneficial. The list of synthetic 
substitutes was already long, and was constantly 
being extended, but he thought rubber planters 
might face the prospect of the competition of 
synthetic products with some confidence in meeting 
it successfully. 


Dr. H. P. SrEevens referred to the author’s 
statement that the present methods of tapping 
did not differ much from the original native 
method. The speaker pointed out that whereas 
the native practice was to make incisions or 
punctures in the bark, the planter’s method was 
that of excision, portions being cut away. Jt was 
difficult to get reliable figures as to the amount of 
rubber obtained from latex, but from his own 
experiments he thought there was no doubt that 
latex contained from 40 per cent. to 50 
per cent. of true rubber. Dr. Perkin had men- 
tioned that sulphuric, hydrochloric, acetic, and 
other acids were in common use for coagulation 
purposes. That was not so, although one or two 
had been tried experimentally on a small scale; 
possibly 99 per cent. of the hevea rubber on the 
market, from Ceylon and the Malay Archipelago, 
was coagulated with acetic acid. The author had 
referred to the use of filling materials, such as 
chalk, zinc oxide, sulphide of antimony, ete., but 
these substandes were, the speaker considered, far 
more than fillings; they played an important part 
in the reaction. He was compelled, however, to 
admire the way in which these reactions had been 
worked out in the production of rubber or caout- 
chouc-like substances; but he differed from the 
author’s view that these substances were the same 
as natural rubber; with experience of natural 
rubber, ocular evidence was sufficient to decide 
whether or not Dr. Perkin’s product was compar- 
able to hevea rubber. The stretching and returning 
of the material, and other points of resemblance to 
natural rubber which were claimed, were to be found 
also in boiled oil; that, too, was a viscid substance. 
With regard to the author’s suggested experiments 
with new methods of tapping, etc., the speaker stated 
that he and his colleagues, under the auspices of 
the Rubber Association, had conducted a research 
into these matters three or four years ago, and the 
results were published and circulated among the 
subscribers to the Association. Other companies 
had their own systems, and in the East a number 
of chemists were working at the various problems. 
In the curves shown for the growth of indigo, 
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there was no marked change indicatéd at the 
point where synthetic indigo was introduced, 
and it was noticeable that the fall in the, 
production of natural indigo had. béen going 
on for several years before synthetic’ indigo 
was introduced. The speaker suggested that 
the natural indigo was replaced by the intro- 
duction of aniline dyes— synthetic blues of 
various types—long before synthetic indigo made 
its appearance. 


Mr. W. F. Rer, F.I.C., said that it was im- 
possible to follow Dr. Perkin over so wide a field 
and to discuss every detail. He thought, however, 
referring to the remarks of the last speaker, that 
Dr. Perkin had fairly and clearly described the 
method by which the bulk of the natural rubber 
was made, especially in the Para district. More- 
over, he did not think the author had mentioned 
the substances employed as coagulants as being those 
incommon use. Dr. Perkin had not fully explained 
the preservative action of the smoke in the process 
carried out in Brazil. It had been almost proved 
that this action was due to the presence of for- 
maldehyde, as well as the known bodies in the 
smoke; considerable quantities of formaldehyde 
had been detected by Professor Trillat, and formal- 
dehyde was one of best preservatives in existence. 
Natives, it was known, produced a considerable 
quantity of formaldehyde in burning the nuts 
of certain trees found in the neighbourhood 
of rubber trees. With regard to the use of 
sulphuric acid as a coagulant in conjunction 
with phenol, he would observe that, although it 
was easy to put in, it was a difficult substance 
to get out. For instance, if sulphuric acid once 
found its way into leather it could never be got 
out, and it was a cause of the deterioration of 
leather bindings; it was not advisable to use it, 
in spite of its cheapness. Commenting on the 
increasing scarcity of gutta-percha, he believed the 
author had stated that gutta-percha was confined 
to the Malay Archipelago; but, according to an 
American report with which the speaker was 
acquainted, gutta-percha bulked rather largely 
in the Philippine Islands. He would suggest 
that planters not deriving sufficient profit from 
their rubber trees should put in a few gutta- 
percha trees, if the soil permitted—gutta-percha 
always realised a good price. He (Mr. Reid) 
did not consider that, at present prices, the 
production of synthetic rubber from the materials 
mentioned would be unprofitable. The speaker 
next alluded in complimentary terms to the 
expenditure of £1,000,000 by the Badische 
Anilin und Soda -Fabrik in placing synthetic 
indigo on the market, and he pointed out that in 
this country money was obtained from persons 
ignorant of the subject in connection with which 
it was asked, and the failure of anticipated results 
led to unjust blame being placed upon science. 
Further, in such operations, many things were left 
out of account, such as the cost of each operation, 
and the waste in each operation. Substances which 
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cost a good deal per ton were ultimately converted 
into other substances which had to meet the 
competition of similar material sold at fivepence a 
pound. He did not think there was a great future 
for synthetic rubber. He had gone into the question 
of polymerisation with sodium, and had found that 
the rubber was always viscid, in the same way as 
rubber recovered by means of the alkaline process. 
There were two main processes for recovering rubber, 
the sulphuric-acid process and the alkali process. 
The alkali process gave a viscous rubber, and 
he had never been able to get rubber by sodium 
reaction that was not viscid. If rubber were left 
in contact with a material like sodium, and the 
oxygen was not excluded, soda would result, and 
this would act on the first product of polymerisa- 
tion, deteriorating the quality of the rubber. 
Turning to the question of planting, he thought it 
would be better to regard the matter from an agri- 
cultural point of view, and not to rely so much on 
the chemist; the different varieties of trees should be 
tested, as this was the most direct way of increasing 
the yield. The practice had been followed in 
the beet-sugar industry with marked success. Beet 
sugar had not been made synthetically—although 
this could be done—but the process of selection 
had increased the percentage of sugar in the beet 
from 4% per cent. to 15 or 16 per cent. In con- 
clusion, he believed the uses of rubber to be almost 
unlimited. For floor-covering, in particular, it 
was extremely serviceable, and if the price was 
coming down to one shilling or one shilling and 
sixpence per pound, there would be a practically 
unlimited demand for it in the house, and, 
subsequently, for such purposes as paving. He 
noticed that some excellent rubber-paving material 
was exhibited at the meeting by the Silvertown 
Company. 


Mr. H. E. MÜLLER thought that Dr. Perkin 
had endeavoured to cover too large a field, and, 
in the result, had merely touched the fringe of the 
subject. Many people in this country were looking 
anxiously for any available information on the 
supply of synthetic rubber. In this connection 
he would allude to a lecture by Professor W. 
H. Perkin delivered to the Sociefy for Chemical 
Industry. 


Dr. PERKIN, in reply, said that he would refer 
Dr. Stevens to the paper itself; many points had been 
necessarily passed over, because there had not been 
Lime to read the whole of the paper. He (the speaker) 
had not said that certain materials were commonly 
or generally used for coagulating, and acetic acid was 
a material that was named in the paper, and he 
could show Dr. Stevens a sample of rubber that 
had just been coagulated with acetic acid. Again, 
he had stated that, before synthetic indigo came 
into the market, the introduction of alizarine, etc., 
was affecting the indigo industry, which was then 
rapidly falling, but had been falling much more 
since the introduction of synthetic indigo. He 
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knew a good deal about the subject, and had had 
many samples of natural indigo to analyse. The 
remark had been made that natural indigo was 
again coming to the fore. That might be so to a 
certain extent, but this year’s demand was less 
than that for last year. He believed that carpets 
from Turkey and Persia were, after next year, 
to be dyed with natural indigo in place of the 
synthetic material. He would say that there were 
certain products in natural rubber not to be found 
in synthetic rubber, and in natural indigo qualities 
not existing in synthetic indigo. The synthetic 
product was, perhaps, too pure, and certain im- 
purities in the natural product had advantages. 
Agricultural experiments were being carried out in 
some plantations, and there was room for many 
more. Moreover, to point out where people 
generally might improve their practice, was not 
to say that some were not doing so. In re- 
ference to the remarks about oils, this was 
beside the mark. Surely if rubber would not 
vulcanise, was not elastic, and lacked nerve, it 
was not of much value. He was interested in 
Mr. Reid’s remarks about formaldehyde in the 
smoke being a great curing product; he quite 
agreed that that was and must be the case. He 
further agreed that sulphuric acid would be a very 
objectionable substance to employ extensively for 
coagulating rubber. The speaker had also found 
sulphuric acid in the bindings of certain of his 
books, and had experience of the inability of the 
binding to withstand the action of this acid. It 
was news to him that gutta-percha was now 
being found in the Philippines, and he could only 
say that the more of this valuable substance that 
was available the better. In reply to Mr. Miller, 
he would refer that gentleman to the paper, in 
which he would find information on the subject of 
technical details and chemical formule; it had 
not been possible to go into these when reading 
the paper. 


THE CHAIRMAN then proposed a hearty vote of 
thanks to the author for his interesting paper, 
and the meeting terminated. 


AFGHANISTAN AND THE RAILWAY 
TO INDIA PROJECTS. 


The Allahabad Pioneer has been devoting special 
attention to the topic of railway communication 
between Europe and India, and incidentally 
touches on the question of railways in Afghani- 
stan, which, of course, of itself forms a separate 
branch of the subject, deserving individual 
treatment. This aspect of the question has been 
recently reviewed in a remarkable article in the 
Siraj-ul-Akhbar Afghania, the newspaper pub- 
lished at Cabul under the orders of the Amir, 
The advantages of railways to a nation hitherto 
dependent on camels and roads of the worst 
description are picturesquely described by the 
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native writer. At the same time the disad- 
‘vantages of such adjuncts to civilisation are 
not concealed, and the authority of Herbert 
Spencer is quoted in support of the theory that 
it is dangerous to grant concessions for the con- 
struction of railway lines to foreigners, especially 
to those belonging to more powerful kingdoms. 
The argument is, of course, plausible, but there 
is something wrong in the instances said to 
be quoted from Spencer, as they include Persia 
and other States where railways are as yet 
non-existent. The general conclusion arrived at 
by the Afghan editor is that, while conceding 
the advantages of railways in general, it is 
more important to maintain the stability and 
independence of a State like Afghanistan, inter- 
mediate between two greater Powers, and that, in 
her interests and for her own intérna] communica- 
tions and development, she requires her own 
railways and not those of any foreign Govern- 
ments. 

To illustrate the wider question of railway 
communication between Europe and India, the 
Pioneer bas compiled a useful outline map of the 
countries between Bulgaria, Constantinople and 
Egypt on the west, and India on the east. The 
three principal projects for spanning the inter- 
mediate regions are clearly indicated on the map, 
viz., the Baghdad, Trans-Persian, and Port Said to 
Basra lines. The pros and cons of these schemes 
or undertakings are exhaustively discussed in a 
special article. The time taken by a train from 
Ostend to Constantinople, and thence by the Bagh- 
dad railway to Basra, and that by way of Calais, 
Brindisi, and Port Said to Basra, in the opinion 
of the Pioneer writer, are practically equal. The 
commercial possibilities of the Baghdad line, so 
far as the local productiveness of the country 
traversed is concerned, are the greater, the goods 
traffic on the Port Said to Basra lines being in- 
significant, so far as one can estimate. On the other 
hand the contract for conveyance of the Indian 
mails, which would naturally travel by the latter 
line, would be a valuable and substantial asset, 
while the line would be a very cheap one to build, 
as there are no engineering difficulties to overcome. 
As to the strategical advantages, the Pioneer 
considers that the Baghdad Railway will vastly 
strengthen the Turkish position in their Asiatic 
possessions, and will enable other influences than 
those of Great Britain to be brought to bear on the 
Persian Gulf, in a way impossible at the present 
time. The construction of the Port Said-Basra 
route to India would nullify the evil effects of 
such influences, and though the hold of Turkey 
over her Arabian territories would be increased, 
the prestige of the line would be British, and 
arrangements could, doubtless, be made to 
transport troops along it; and in case of dis- 
turbances in either Egypt or India, rapid transit 
would be immensely facilitated. On the whole 
the Pioneer considers the Port Said-Basra line 
to India merits a high degree of considera- 
tion. 
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ENGINEERING NOTES. 


Electrification of the Melbourne Suburban Rail- 
ways.—F'or many years there has raged throughout 
the electrical world a keen contest as to the 
respective merits, both as regards cost of installa- 
tion and of working, of the direct-current as against 
the alternate-current system for tractive power. 
The former has been chiefly favoured on the Con- 
tinent of North America, while the latter seems to 
be preferred on the Continent of Europe. Great 
Britain, as usual, compromises, having several 
examples of both. Hitherto it has been difficult 
to make a fair comparison of actual results, as the 
different conditions of the lines constructed and 
worked under the two systems interfere much with 
the question. Many years ago, when the respective 
merits of the simple and compound steam loco- 
motives were under investigation, a trial was 
made as to fuel consumption, etc., of two rival 
engines, running side by side at the same speed, 
and with equal loads and quality of coal, on a 
double line of rails, but travelling in the same 
direction. Here one would think that there were 
absolutely identical conditions — wind, grades, 
curves, etc., being the same in each case—but 
some critic stepped in and said that the trial was 
fruitless, because the exact temperament and 
character of the drivers and firemen were not 
considered, and this had a considerable effect on 
the economical working of a locomotive. In the 
Melbourne case, however, we have tenders called 
for as to the estimated cost of construction and 
working of the Melbourne suburban railways under 
each system, as far as an estimate in detail by 
competent manufacturers proposing to undertake 
the work, can be a comparison. The two systems 
analysed are the direct-current at 1,500 volts 
and the single - phase system at 11,000 volis, 
current in each case being generated at 20,000 
volts three-phase, and transmitted at this 
pressure over the suburban lines. The result 
is sufficiently striking, and distinctly in favour 
of the direct - current system, as the initial 
cost of the single-phase scheme is found to be 
£707,578 more than that of the direct- current 
scheme, while the annual operation is estimated 
at £70,567 more. The tender for the direct- 
current installation has, we understand, been 
accepted. 


Blasting for Rapid Tunnel - driving.—Recently 
greatly increased speed in piercing hard rock has 
been attained in the United States by the use of 
strong explosives in a particular way in a7 feet by 
9 feet irrigation tunnel. The holes were drilled 
10 to 12 feet deep, using two short cut holes in the 
centre. The important feature consists in putting 
the strongest explosives obtainable at the bottom 
of the hole, and in completing the charge with a 
weaker and cheaper quality. In this instance 
the best blasting gelatine was used in the lower 
end of the bore hole, with 50 per cent. gelatine 
above it, and the primer was placed in the stronger 
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explosive, 10 feet clean per round being blown out. 
This method of using explosives gives, with the 
best effect, the maximum of economy. 


Tramway Aales.—The breaking of car axles is 
frequently a great trouble to tramway managers. 
On the Belfast City tramways good results have 
been obtained by the use of axles of a special 
manufacture, which are, moreover, of one type for 
the whole system, that in itself being a great 
advantage. These axlesare of the usual Standard 
Brill design, made of the best steel, 4 inches in 
diameter. They have a breaking strain of 30 tons 
up to 48 tons, with good elongation, being as 
large as the present design of the Westinghouse 
No. 200-35 h.p. motor will permit of using. The 
axles are fitted with Baker’s wheel hubs, and 
312 inch acid steel tyres, and are mounted on the 
Brush Company 6 feet 6 inches rigid wheel-base 
single truck. The engineer of the tramways finds 
that this type of axle resists very effectively the 
tortional and other strains which are specially 
‘incident to tramway working. 


The * Low” Coal Engine.—In the face of the 
-severe competition of the internal-combustion with 
the steam-driven engine, and the prospect of a 
-decline in the market for the special British product 
-of coal, one of the most remarkable developments 
is the invention of the coal engine, devised by 
Mr. A. M. Low, D.Sc. This is a gas engine, 
which is operated by a direct feed of coal fuel. 
An engine of 80 to 100 h.p. is now running 
at a spot within ten minutes of London, and 

-is a plant of such size that it marks a great 

advance on previous efforts. This engine runs 
at about one half-pound per brake h.p.; it can 
wun on slack at 5s. per ton, which means, that 
for fuel it is about twelve times cheaper than 
oil, and the weight of the fuel is only about 
30 per cent. more, with the great economy 
obtainable. The “ Low” engine owes its efficiency 
chiefly to one fact, it uses waste heat. There 
is a very full description of such an engine in 
the issue of Gas and Oil Power for October 3rd 
last. 


The Woolwich Sub-aqueous Tube.—This tunnel 
for foot passengers, 1,635 feet long, was recently 
opened, It was driven by the same method as the 
-other London tubes, and is of the same type as 
others under the Thames. It has a concrete and 
.glazed-brick lining. The tube is 12 feet 8 inches in 
diameter, and the vertical shafts at each end, 
giving access to it, are 60 feet deep, and 25 feet in 
diameter. These shafts consist of two skins of 
steel, with concrete between, and are brick- 
lined, They were sunk by compressed air. At 
first, spiral stairs were constructed, but later it 
was determined to install lifts with a capacity 
of forty passengers, worked by electric power. 
It was begun on December Ist, 1910, and cost 
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£35,000. The cost of the other non-railway 
tunnels under the Thames were—-Blackwall, 
£1,500,000; Rotherhithe, £1,000, .000; and Green- 
wich, £180,000. 


Cast-iron Tunnel under the Manchester Ship 
Canal.—This work is being constructed for the 
purpose of carrying three 40-inch water-pipes, in 
connection with the water supply from Thirlmere 
Lake, and being 14 feet 6 inches in inside diameter, 
has capacity for more pipes if required. The 
tunnel is 60 feet below water, and 25 feet below the 
bed of the canal, driven through red sandstone, 
the explosive used being gelignite. The tunnel is 
200 yards long, and, including the works in connec- 
tion with it, passes under or over eleven railways 
and four canals. During the construction of the 
tunnel peat was éncountered, indicating the former 
existence of a prehistoric forest. The cost amounts 
to £1,000,000. 


An Internal-combustion Locomotive.—Engineers 
of projects for railways in waterless districts, such 
as the Trans-Australian line, the construction of 
which has just been begun, will be interested in 
the working of the internal-combustion locomotive 
now being built for the Reading Railroad, in the 
United States. It is a 550 h.p. 6-cylinder gasoline 
engine, suitable for a high grade or low ignition 
fuel oil. The direct drive of the steam locomotive 
has been adapted to the internal-combustion engine. 
The working of the Trans-Australian line will 
necessitate much more powerful engines than this, 
and no doubt the activity of invention in this 
direction will be equal to the demand made upon 
it. Having only steam operation in view, when 
the estimate of the Australian line was made, no 
less than £609,000 was estimated for the water 
supply of this 1,000-mile line, the great bulk of 
which will be, saved if the internal-combustion 
principle can be applied to the traction in sufficient 
power for the heavy through passenger trains which 
will be required. 


Heavy Permanent Way.—Owing to severe grades 
and curves, and very heavy traffic on the Lehigh 
Valley Railway in the United States, the En- 
gineering Department has adopted rails of 110 lbs. 
per yard, an almost unprecedented weight. They 
are of the same depth and width of base as those of 
the 1001b.-rail which they supersede, but they are 
thicker and have a much heavier head. The joints 
are of a novel character. The fish plates, or splice 
bars, as they call them in America, are 26 inches 
long, with six bolts, and have not only an angle 
fitting to base and head of rail, but the outside fish- 
plates have a projection reaching to the top of the 
rail-head, giving great depth and rigidity to the 
whole joint. The joint, from railway time im- 
memorial, has always been the weak point of the 
permanent way, but this device seems to foreshadow 
an alleviation of the trouble, As to the 6-bolt fish- 
plate, it has been found so efficient in preventing 
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the anvil action, to which the ends of the rails are 
subject, that on new lines abroad it has been largely 
adopted. The old lines at home would no doubt 
have had them too, but this would mean a very 
costly reconstruction throughout. 


Motor Barges.—The United Alkali Company, who 
are large users of barges in this country, have in- 
stalled a motor in one of their barges. The boat 
is a ketch, 84 feet long, 21 feet 6 inches in beam, 
with a cargo-carrying capacity of 200 tons, and is 
engaged in trading on the Mersey and neighbour- 
hood. The engine has four cylinders, 6 inches bore 
by 8 inches stroke, driving a propeller at 350 revo- 
lutions per minute. It is placed aft of the cargo 
hold, so does not affect the cargo capacity. The 
fuel is paraffin, and the controls are worked from 
the deck. Ona run of over 400 miles, the average 
fuel consumption proved to be 0'47 pints per brake 
h.p. per hour. The longest continuous run the 
vessel has yet made occupied about twelve hours, 
and with a cargo of 163 tons she attained a speed 
of 74 knots, with the tide. The mean speed is 
about 54 knots, The Grand Canal Company have 
for some time used motor-driven barges with 
marked success, and it is likely that the adaptation 
of this system of traction will go far to restore the 
utility which canals possessed prior to the intro- 
duction of railways. 


NOTES ON BOOKS. 


DEINHARDT-SCHLOMANN SERIES OF TECHNICAL 
DICTIONARIES IN Six Lanevuaaes. VoL. IV. 
INTERNAL - COMBUSTION ENoines. London: 
Archibald Constable & Co., Limited. 8s. net. 
The volume under review is the fourth of the 

series, and it would be difficult to exaggerate the 

value of these dictionaries to engineers. The prin- 
ciple on which they have been written will be of 
interest. Selections from well-known works, which 
are cited in the preface, were made, and after 
arranging the terms under the various sub-divisions 
of the subject of each volume, proofs were sent to 
many well-known engineers and manufacturers in 
the various countries concerned, and thus correc- 
tions and additions were obtained from those best 
able to deal with the matter. In these proofs 
there were two parallel columns arranged, as will 
be seen by the example given lower down, and a 
space was left in which illustrations of the item 
referred to were given. These illustrations, although 
on a very small scale, are extremely clear; and, as 
one of the proof correctors, the reviewer can testify 
to the help of these diagrams in verifying the 
accuracy of the corresponding expressions. The 
diagrams have a further use in making the book 

valuable, not only as a dictionary but also as a 

work of reference. For instance, if inquiry has 

to be made in connection with grates for gas- 

producers, those actually in use can be seen at a 

glance by means of these diagrams. 


` 
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At the end of the volume all the terms are 
arranged alphabetically, irrespective of language, 
except Russian, which is dealt with separately 
owing to differences of character. The process, 
therefore, if one desires to know the meaning of 
a term in any of the six languages, is to look it up 
in the alphabetical list, where a reference to the 
page and paragraph will be found, and there the 
meaning of the term in the other five languages, 
and an illustration if necessary, will be obtained. 
Not only single words, but complete expressions 
are given, thus :— 
Versteifung (f) des Rah- 

mens durch Spann- 

stangen. 
stiffening of the frames rinforzo (m) dell’ inca- 
by means of tie-rods stellatura con tiranti 
renforcement (m) du refuerzo (m) del basti- 
bati par des tirants dor por medio de 
tirantes 
These expressions, however, as might be expected, 
are mostly of German origin, 

The fourth volume of this dictionary is divided 

up into nine sections as follows :— 


Yxupbusenie (n) paMbi H0- 
CpeACTBOM’b TArb HAH 
WITanI’b 


Section 1. Fuel Gases and Oils. 
„ 2. Theory of the Internal-Combustion 
Engine. 
, 98 Materials used and Methods of Manu- 
facture, 
„ 4. Design of Internal - Combustion 
Engines, 
Accessories. 


Erection and Pipe Work. 
General Arrangements. 
Working and Testing. 
Commercial Considerations. 
H. RIALL SANKEY. 


Se 


A COURSE or Puysics, PRACTICAL AND THEORETI- 
car. By Charles H. Draper, B.A., D.Sc. London: 
Blackie & Son. 4s. 6d. net. 

This book is designed for a three-years’ course in 
schools, and is, to a large extent, experimental in 
nature; that is to say, it consists for the most part 
of instructions for exercises intended to be per- 
formed by the pupils themselves, but in addition 
to this it contains necessary descriptions, defini- 
tions, and explanations, together with sections 
dealing with general physical phenomena. The style 
is extremely simple, and appears to be eminently 
suitable for school use, while the large number of 
illustrations will contribute very materially to its 
ready comprehension by boys. 


OLD Hovuszs AND VILLAGE BUILDINGS IN Hast 
ANGLIA. By Basil Oliver, A.R.I.B.A. London: 
B. T. Batsford. £1 1s. net. 

THE ENGLISH FIREPLACE. By L. A. Shuffrey. 
London : B. T. Batsford. £2 2s. net. 

The name of Mr. Batsford on the titlepage of a 
book is a safe guarantee of its artistic excellence. 

From his house flows a constant stream of beautiful 
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volumes, which deserve the warmest welcome from 
the art-loving public. Mr. Batsford spares no pains 
in producing his illustrations in the most effective 
style, and many of his collotypes are things of 
beauty which would look well in any collection of 
art. It is not usual, perhaps, to start an account 
of a book by a panegyric of its publisher, but Mr. 
Batsford’s is no usual case, and the unanimous 
testimony to his virtues with which his authors 
always close their introductions shows that they 
at least will not resent a tribute which he has done 
so much to deserve. 
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are all specimens of English architecture each 
perfect in its own way. From this section, too, 
is. taken the illustration which by the courtesy of 
the publisher is reproduced here. The plate repre- 
sents the Guildhall at Lavenham, Suffolk, probably 
the handsomest example of this class of building 
to be found anywhere in England, The frontis- 
piece of the volume gives an excellent picture of 
the entrance porch of the Guildhall, and shows up 
the beautiful detail to great advantage. 

Chapter II. deals with timber-framed._ buildings, 
partially and entirely plastered externally. Though 


THE GUILDHALL, LAVENHAM, SUFFOLK. 
(From “Old Houses and Village Buildings in East Anglia,”’) 


East Anglia, which, for the purposes of. his 
volume, Mr. Oliver has taken to mean Norfolk, 
Suffolk and rural Essex, is peculiarly rich in 
interesting buildings. In Chapter I. the author 
describes a number of timber-framed buildings in 
which the studding is exposed. The plates illus- 
trating this section are, without exception, of the 
greatest beauty: the cottages at Cockfield; the 
dairy at Moyns Park, Essex; Swan’s Hall, Hawke- 
don ; Place Farm, Ashdon; Manston Hall, Whep- 
stead; the “Bay and Say” factory at Dedham, 


possibly this section is not quite so attractive as 
the first, mention must be made of Ballingdon 
Hall, near Sudbury; ‘‘Great Sir Hughes,” Great 
Baddow; and the very remarkable Sparrowe’s 
House, at Ipswich. 

Chapter III. deals with brickwork, ahd in this 
part again we find many delightful buildings, 
among which we may mention Erwarton Hall, 
near the mouth of the Stour; Kirkstead Hall, 
between Norwich and Bungay; Wilby Hall, near 
Attleborough; and the “Hospital for Decayed 
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Fishermen,” Great Yarmouth. Chapter IV. fur- 
nishes some interesting specimens of that flint 
work which is so common a feature of the Eastern 
counties. Chapter V. deals with river-mills and 
wind-mills, while Chapters VI. and VII. give some 
very fine examples of wood and iron work. 
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pieces, has traced the history of the fireplace from 
its primitive Saxon form, through the early 
English to the Elizabethan Renaissance and the 
later Renaissance period. Some idea of the 
richness of the book may be gathered from the 
statement that it contains 150 collotype full-page 


FIREPLACE IN THE OLD PaLACH, Now THE CONSERVATIVE CLUB, ENFIELD, MIDDLESEX. 
(From “The English Fireplace.’’) 


From the outside of the house we turn to the 
interior, and we find in the second book before us 
a most fascinating study of the English fireplace. 
Mr. Shuffrey, who has worked for some thirty 
years in connection with grates and chimney- 


plates, together with over 200 illustrations in the ` 
text. Many of these are very fine indeed, notably 
the frontispiece, from a design by Hans Holbein in 
the British Museum, and the fireplace in the Old 
Palace, Enfield, of which the Enfield Conservative 


Hosted by Google 


108 


Club is now the fortunate possessor. The latter, 
by the kindness of the publisher, is reproduced 
here. It is, however, a difficult matter to select 
examples for honourable mention when almost all 
are in the very first rank of excellence. 

A mere synopsis of the contents of books such as 
these can give no idea of their value or attractive- 
ness. The authors have in each case been at 
infinite pains to secure the finest and most 


interesting specimens for illustration, and the 


publisher has done his utmost to reproduce them 
worthily. It is hoped that the two illustrations 
may do something to show the nature of the work ; 
~but, of course, it must be remembered that figures 
reproduced in this comparatively rough-and-ready 
way can stand no comparison with work specially 
printed on specially-prepared paper. 


GENERAL NOTES. 


MEMORIAL TO THE LATE THOMAS ARMSTRONG, 
C.B.—A bust of the late Thomas Armstrong, C.B., 
executed by David McGill, has been presented to 
the Victoria and Albert Museum. The bust has 
been placed by the Art Library door, approached 
by the staircase leading from Room 25. The 
pedestal bears the following inscription: “ Thomas 
Armstrong, C.B. Born 1833, Died 1911. Director 
for Art 1881-1898. Presented by friends in recog- 
nition of his work as an artist, in appreciation 
of his services to Education in Art, and in 
remembrance of the help given by him to other 
workers.” <A low relief portrait of Mr. Armstrong, 
by Newbury Trent, has been presented to the 
Municipal Art Gallery, at Manchester, Mr. Arm- 
strong’s native town. 


Gun Licences IN France.—Shooting appears 
to have become more popular in France of late 
years than it was formerly, judging from the 
number of gun licences (permis de chasse) issued 
last year. According to the returns lately pub- 
lished the number of these licences has steadily 
increased year by year since 1891, as will be seen 
from the following— 


1891 377,851 
1896 428,583 
1901 468,112 
1906 535,896 
1911 561,750 


This shows an increase of 184,899 licences, or 
48°85 per cent. in twenty years. The cost of a gun 
licence in France at the present time is twenty- 
eight francs (£1 2s. 6d.) annually, of which ten 
francs (8s.) is taken by the commune in which it 
is issued, and eighteen francs (14s. 6d.) by the 
‘government. In spite of this increase in the 
number of licences, the quantity of powder for 
sporting purposes sold during the same period has 
somewhat diminished, which may be attributed in 
some measure to the higher price charged for the 
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article at the present time, and its better quality. 
The following gives the quantity and value of 
powder for sporting purposes sold in France during 
the last twenty years— 

Kilograms. English lbs. Francs. 
1891 . 891,158 . 862,503 . 4,736,000 . 
1896 . 478,505 . 1,055,103 . 6,065,500 . 242,620 
1901 . 527,682 . 1,163,539 . 7,194,C00 . 287,760 
1906 . 527,151 . 1,162,368 . 7,768,500 . 310,740 
1911 . 406,940 . 897,303 . 7,608,491 . 304,340 


The table shows a decrease of 15,782 kilograms in 
the quantity, and an increase of 2,872,491 franes in 
the value of the powder sold last year as compared 
with 1891. 


£ sterling. 
189,440 


Year. 


’ 


/ COMMERCE OF THE PORTUGUESE COLONIES.— 
The prosperity of the Portuguesé colonies appears 
to have increased very considerably during the last 
seven years, judging from the statistics of the 
combined values of the exports and imports for 
1904, 1907 and 1911, which were as follows— 

a i E EE ER 


1904. 1907. 1911. 


Name of Colony. | ¢ sterting.| £ sterling. | £ sterling. 


Portuguese India |1,520,000} 1,520,000} 4,262,000 


Mozambique . |1,240,000| 5,840,000/12,000,000 
Angola . 12,280,000) 2,600,000] 2,400,000 
Macao _ 12,720,000! 4,600,000! 5,000,000 
Island Timor 180,000) 120,000 70,000 
Guinea 16,000) 240,000! 360,000 
aa | 280,000! 400,000] . 472,600 
St. Thomas . 600,000) 1,880,000} 2,000,000 

Totals . |8,836,000117, 200, 000123, 564,600 


ADULTERATION oF “Form GRAS.” —The Annales 
des Falsifications, a journal published in the in- 
terest of the association for the prevention of 
adulteration, states that an inquiry is being made 
by the competent authorities (Service de la Répres- 
sion des Fraudes), respecting the nature of a mix- 
ture sold in some parts of France for the purpose 
of fattening ducks and geese. According to a 
recent report of one of the inspectors engaged in 
the detection of fraud, it appears that the mixture 
in question contains some preparation of arsenic, 
and that it has the effect of causing an abnormal 
enlargement and fatty degeneration of the livers of 
poultry fed with it. Should this be found to be 
the case, “foie gras” prepared from the livers of 
geese fattened with such food must prove a source 
of danger to the public. The sale of any kind of 
food containing arsenic is strictly forbidden, and 
breeders of geese, as well as the general public, 
are warned against the use of such mixtures for 
feeding poultry. : 
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EXHIBITION OF “THE BOOK AND THE GRAPHIC 
ARTS,” Lerpzic, 1914.—It is announced that an 
exhibition, to illustrate the production of books 
and allied arts, will be held in May, 1914, at Leipzig, 
the centre of the publishing trade of Germany. 
This exhibition, which will be entitled ‘‘ The Book 
and the Graphic Arts,” will, as its title implies, 
embrace all subjects connected with that industry. 
It will comprise fourteen groups or sections, each 
ef which will be further subdivided into two parts, 
ancient and modern, as follows: Graphic Arts— 
Technical training and its relation to the produc- 
tion of books — Paper-making — Manufacture of 
colours—-Photography— Reproduction processes— 
Engraving, type-founding, and allied industries— 
Printing processes — Bookbinding — Publishing — 
Newspapers and advertising—Libraries and book 
collecting —Printing machinery—Production and 
welfare of workers. 


SAMPLES OF OHINESE PRODUCTS AT MILAN.— 
With a view of stimulating commercial relations 
between Italy and China, a number of samples 
of Chinese products have been sent to the Com- 
mercial Museum of Milan by the Italian com- 
mercial delegate resident at Pekin. The samples 
consist chiefly of wood oil, soja bean oil, tea seed 
oil, sessame oil, bean (soja) cake, vegetable and 
animal tallow, white and yellow bee’s-wax, vege- 
table wax, dried albumen, egg yolk, liquid yolk, 
bristles, black and green tea, tea tabloids (black 
and green), Hunan cotton. Full information 
respecting these products can be obtained by 
merchants and others by application to the 
authorities of the Museum. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETING. 
Wednesday evening, at 8 o'clock :— 

DECEMBER 18.— JOSEPH PENNELL, “ The Pic- 
torial Possibilities of Work.” (Illustrated by a 
collection of etchings, prints, drawings, and 
paintings from the time of Rembrandt to the 
present, including a series of lithographs of the 
Panama Canal made by the author.) Sm HENRY 
Norman, M.P., will preside. 


t 


CANTOR LECTURE. 


Monday evening, at 8 o’clock :— 

CHmaRLES R. Darutne, A.R.C.S8e.1., F.L.C., 
“« Methods of Economising Heat.” Three 
Lectures. 

Synopsis. 

LECTURE III.—DECEMBER 16.—Domestic heat- 
ing—Comparison of cost of heating rooms by coal, 
gas, and electricity — Other advantages of each 
method—Coal fires and ranges—Anthracite stoves 
—Hot-water and hot-air radiators—Domestic hot- 
water supply —Gas-heating appliances—The Méker 


A 
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burner—Hlectric radiators and ovens—Oil-stoves 
—Recent improvements in appliances for domestic 
heating. : 


Papers to be read after Christmas :— 

Leon GASTER, “ The Economic and Hygienic 
Value of Good Illumination.” 

F. G. Oainviz, C.B., LL.D., “The New Science 
Museum.” 

ERNEST MARRIAGE, 
Jam.” 

C. L. MacCartTHY, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 


“The Adulteration of 


ANEURIN WILLIAMS, “ Co-partnership.” 


James BucKLaND, “Ostrich Farming as a 
British Industry.” 

E. Russet Burpoy, M.A.,“ The Development 
of Research Work in Forest Products.” 

JAMES CANTLIE, M.A., M.B., F.R.C.S., D.P.H., 
« Chinese Medicine.” 


EDMUND STREET 
“ Advertising.” . 


and LIONEL JACKSON, 


H. V. LancmesterR, F.R.I.B.A., 
Architectural Treatment of Shops.” 

J. TRAVIS JENKINS, Ph.D., D.Sc., “The Present 
Condition and Future Prospects of the British 
Sea Fisheries.” 

G. F. Kearines, C.I.E., 1.C.8., “ Agricultural 
Progress in Western India.” 


Sır Wuarram Ler-WarneR, G.C.S.I., M.A., l 
LL.D., “ Kathiawar.” 


Sir Joun Benton, K.C.I.E., ‘ Irrigation in 
India.”’ 


J. Forrest Brunton, “The City of Karachi.” 


C. E. W. Bean, M.A., B.C.L., “ The Colonial 
Wool Industry.” 


Miss Eta C. Syxzs, “ Openings for Educated 
Women in Canada,” 


Sm Danret Morris, K.C.M.G., D.C.L., D.Sc., 
«The British West Indies and the Panama 
Canal.” 


“« The 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


January 16, February 13, March 6, April 17, 
May 29. 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock:— ~ 


January 28, February 25, April 29. 


l 


~ 
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Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 
Proressor Vivian B. Lewes, “ Liquid Fuel.” 
Three Lectures. 
January 20, 27, February 3. 


Cyrit DAvVENporT, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 

February 10, 17, 24. 

Francis WILLIAM GoODENOUGH, ‘*‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 

March 3, 10. g 

Proressor JOSEPH Ernest PeraveL, M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 

March 81, April 7, 14. 


Davip SomMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants. 


Three Lectures. 
April 21, 28, May 5. 


9 


JUVENILE LECTURES. 
Wednesday afternoons, at 5 o’clock :— 


CHERRY Kearton, “ Wild Birds and Beasts 
at Home.” Illustrated by the cinematograph. 
January 1, 8. 


MEETINGS FOR THE ENSUING WEEK. 


DECEMBER 16...ROYAL SOCIETY OF ARTS, 
John -street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Mr. ©. R. Darling, ‘‘Methods of 
Economising Heat.” (Lecture ITI.) 


East India Association, Caxton Hall, Westminster, 
S.W.,4p.m. Mr. 3. H. Fremantle, ‘‘ Co-operation 
in India.” 


Sanitary “Engineers, Institute of, Caxton Hall, 
Westminster, 8.W., 8 p.m. Mr. J. O. Neumann, 
“ The Collection of House and Trade Refuse.” 

Surveyors’ Institution, 12, Great George-street, 8.W., 
5 p.m. Mr. M. C. Duchesne, ‘‘The Value and 
Marketing of English Timber.” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Dr. Felix Oswald, ‘‘ From the Victoria 
Nyanza to the Kisii Highlands.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W.,8 p.m. Mr. H. Porter, “The Walls of 
Visby, Gotland.” 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5 p.m. Mr. W.T. May, ‘‘ Some Observations 
on Currency and Credit and their Influence on 
Trade and Exchange.” 


TUESDAY, DECEMBER 17...Statistical Society, at the ROYAL 
SOCIETY OF ARTs, John-street, Adelphi, W.C., 
5 p.m. Presidential Address by Professor F. Y. 
Edgeworth, ‘“‘The Use of the Mathematical 
Theory of Probabilities in Statistics relating to 
Society.” 5 f 
Physical Society, Imperial College of Science, Im- 
perial Institute-road, S.W. Annual Exhibition. 
Afternoon and evening. 


Civil Engineers, Institution of, 25, Great George- 
street, S.W., 8 p.m. Discussion on Mr. H, A. 
Humphrey’s paper, “The Generation and Distri- 
bution of Producer-Gas in South Staffordshire.” 


MONDAY, 


j 
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Photographic Society, 35, Russell-square, W.C., 
8p.m. Dr. C. Atkin Swan, ‘‘ The Hydra Plate.” 
Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4p.m. Mr. W. Moore, “ Australian 

Literature and Art.” 

WEDNESDAY, DECEMBER 18...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Joseph 
Pennell, “ The Pictorial Possibilities of Work.” 

Meteorological Society, at the Surveyors’ Institution, 
12, Great George-street, Westminster, S.W., 7.30 
p.m. 1. Professor H. Bassett, jun., ‘* Probable 
Utility of Salinity Observations in the Irish Sea 
for long-date Weather-forecasting.” 2. Mr. J. E. 
Clark, “ Air Currents at a height of 50 miles.” 
3. Mr. C. Anthony, ‘“New Form of Standard 
Barometer.” ; 

Geological Society, Burlington House, W., 8 p.m. 

Auctioneers’ and Estate Agents’ Institute, 34, Russell- 
square, W.C., 7.45 p.m. Mr. H. Cubitt, “The 
London Building Law and the Development of 
Property.” 

Microscopical Society, 20, Hanover-square, W., 
8 p.m. Mr. F. Enock, ‘ Insect Intelligence.” _ 

THURSDAY, DECEMBER 19...Royal Society, Burlington House, 
W., 4.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. Cecil Hooper, ‘‘Experiments ou the 
Pollination of our Hardy Fruits.” 2. Mr. H. M. 
Chibber, “The Morphology and Histology of 
Piper Betle, Linn.” 3. Mr. G. Claridge Druce, 
“Some New British Plants.” 4. Dr. Otto Stapf, 
‘Wild Rice, Annual and Perennial.’ 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. G. Martin, ‘‘Dibenzyl and Diphenyl 
Silicols and Silicones.” 2 Mr. T. S. Patterson, 
“ An Attempt to Harmodnise the Relation between 
Temperature and Rotation for Light of all Re- 
frangibilities of certain Active Substances, both 
in the Homogeneous State and in Solution.” 
3. Mr. T. R. Merton, “The Photography of 
Absorption Spectra.” 4. Messrs. G. T. Morgan 
and F. M. G. Micklethwait, ‘‘ The Constitution of 
Ortho-diazoimines. Part II.—The p-tolylnaphtha- 
triazoles.” 5. Messrs. G. T. Morgan and H. W. 
Moss, ‘‘Co-ordination Compounds of Vanadium. 
Part I.—The Acylacetonates.” 6. Messrs. A. 
McKenzie and G. Martin, ‘Optically Active 
Glycols derived from the Phenyl-lactic Acids.” 
(Part I.) 7. Messrs. J. J. Dobbie, J. J. Fox, and 
A. J. H. Gauge, ‘‘ Diphenylene.” (Part IT.) 8. Mr. 
H. G. Williams, ‘‘ A New Method for the Estimation 
of Hypochlorites.” 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. E. Fowles, ‘‘ Beethoven.” 

Electrical Engineers, Institution of, Victoria-em- 
bankment, W.C., 8 p.m. Dr. S. P. Thompson, 
‘The Work of the International Electro-technical 
Commission.” 

Historical Society, 7, South-square. Gray’s Inn, W.C., 
5 p.m. Mr. ©. K. Webster, ‘England and the 
Polish-Saxon Problem at the Congress of Vienna.” 

Numismatic Society, 22, Albemarle-street, W., 
6.30 p.m. Mr. R. B. Whitehead, ‘‘ The Place of 
Coins in Early Indian History.” 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, W., 8 p.m. 

FRIDAY, DECEMBER 20...Engineers and Shipbuilders, North- 
East Coast Institute of, Bolbec Hall, Newcastle- 
on-Tyne, 7.30 p m. 

Engineers, Junior Institution of, 39; Victoria-street, 
5.W.,8p.m. Mr. E. F. Hetherington, ‘ Electric 
Power Plant Troubles and Breakdowns.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Discussion on papers 
by Mr, J. W. Anderson, ‘‘ Vapour-Compression 
Refrigerating Machines,” and Dr. J. H. Grindley, 


“ A Contribution to the Theory of Refrigerating 
Machines.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


CANTOR LECTURE. 


On Monday evening, December 16th, Mr. 
CHartes R. Daruine, A.R.C.Se.1., EF.I.C., 
delivered the third and final lecture of his course 
on ‘‘ Methods of Economising Heat.” 


On the motion of the Chairman, a vote of 
thanks was accorded to Mr. Darling for his 
interesting course. 


The lectures will be published in the Journal 
during the Christmas recess. 


JUVENILE LECTURES. 


The usual short course of lectures adapted 
for a juvenile audience will be delivered on 
Wednesday afternoons, January lst and 8th, 
1913, at 5 o’clock, by Coerry Kzarton, on,“ Wild 
Birds and Beasts-at Home.” The lectures will 
be illustrated by the cinematograph. 

Each Member is entitled to a ticket admitting 
two children and an adult. 

A sufficient number of tickets to fill the room 
will be issued to members in the order in which 
applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


LIST OF MEMBERS. 


The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


COVERS FOR JOURNALS. 


For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


FIFTH ORDINARY MEETING. 


Wednesday, December 18th, 1912; Sır HENRY 
Norman, M.P., in the chair, 


The following candidates were proposed for 
election as members of the Society :— 


Herz, Arthur Ernest, Ph.D., 74, Cadogan-square, 
S.W. 

Linlithgow, Marquis of, Hopetoun House, South 
Queensferry, N.B. 


Wedderburn, Joseph R, M., 3, Glencairn-crescent, 
Edinburgh. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Levy, Rev. J. Leonard, D.D., B.A., ‘ Seven Gables,” 
Hobart-street and Schenley Park, Pittsburgh, 
Pennsylvania, U.S.A. 

McLeod, Charles Campbell, 
Pinner, Middlesex. 

Scott, Samuel Parsons, A.M., Hillsbro, Ohio, U.S.A. 

Symonds, Guy, 25, Bishopsgate, E.C. 

Watson, Sir William George, Bart., Sulhamstead 
House, Theale, Berks. 

West, Ernest Alexander, “ Englefield,” 4 Dry- 
burgh-road, Putney, S.W. 

Wiseman, Mrs, Catherine, ‘“‘ Canfield,” 10, Knollys- 
road, Streatham, S.W. 


Eastcote House, 


The paper read was— 


THE PICTORIAL POSSIBILITIES 
OF WORK. 


By JOSEPH PENNELL. 


Work to-day is the greatest thing in the 
world, and the artist who best records it will 
be best remembered. Work has always been 
an inspiration to artists from the time when 
we were told to earn our bread by the sweat 
of our brow, till now, when most of us are trying 
to forget the command, and live like aes and 
gentlemen. 
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OLD AND New MIrLs, VALENCIENNES. 
(Etching by Joseph Pennell.) 


Under the Church, work—the building of the 
Tower of Babel and the Temple—was the subject 
_ of endless imaginings by painters, sculptors and 
gravers who never assisted at the functions they 
illustrated. Painters who sat in their studios 
hundreds of years after the towers and temples 
were designed and destroyed have showed what 
they imagined the towers and the temples looked 
like. This—this sort of creation or invention 
—we art students in America called “genius 
work ” because it was “‘ done out of our heads.” 
In Europe it is called “scholarly,” and is con- 
cocted from a classical dictionary; a trip for 
a few weeks to Greece or Italy is useful but 
not necessary, and adds to the expense ; illus- 
trated post cards may be used instead. 


Now educated people, cultured people, take 
such painters seriously—and pay shillings to sit 
in darkened chambers and brood. These are 
carefully but sadly illuminated, and the 
spectators pursue with diligence, scarce looking 
at the exhibits, the remarks of critics who prove 
conclusively that these painters show exactly 
what the world was like, what buildings were 


like and how they were built, and how the. 


builders worked according to the bookman and 
archeologist, and the critic. 

Now as to these popular forms of art—the 
backbone of academies, the source of shillings 
—I know, for I am an academician—I have 
nothing to say. The results, in a few instances, 
have been works of art because of excellence of 
technique. But the man with the greatest 
imagination is the man with the greatest 
information about his own surroundings, which 
he uses so skilfully that we call the result 
imagination, and this is the way the greatest 
art of the world has been created. — 

I am not disputing the power, in their day, 
nor the charm they still have—for the very 
few who understand—of Cimabue, of Giotto, 
of the painters of the Campo Santo at Pisa, 
when they painted the subjects I have men- 
tioned, nor of Pintoricchio—he put work in the 
background of his paintings, as Diirer did in 
his prints. There are compositions by Bellini 
and Carpaccio which show they studied work. 
It is strange, so far as I know, that Leonardo 
ignored work—in his pictures—he who wag 
such a great workman, yet vowed he could 
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(Etching by Joseph Pennell,) 
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STEEL Works, PITTSBURG. 


(Etching by Joseph Pennell.) 
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paint with any one, amongst his other accom- 
plishments. But, with all these artists, either 
work was a detail or imaginative ; it was never 
the dominant motive, never a study of work for 
work’s sake. l ~ 
The first artist I know of—though I am not an 
art historian—to see the pictorial possibility of 
work, the Wonder of Work, was Rembrandt. 
Rembrandt saw that his father’s mill was 
beautiful, and by his renderings of the wind- 
mills and the dykes of Holland proved them the 
great works of his little country, and showed 
they were pictorial. .And he drew, etched and 
painted them because he loved their big powerful 
forms, their splendid sails, the way they lorded 
the land and kept out the sea. They were for 
him the Wonder of Work, the wondrous works 
of his time, the works that were all about him. 
So strong and so powerful were these Dutch 
works that they have lasted till to-day, and so 
well were they designed that all windmills and 
watermills have kept their form till now. The 
_ working parts. have possibly been improved, 
but the desiga. has not been changed, and 
Rembrandt’s .étchings—so accurately drawn 
they would serve as working models—prove it. 
And yet Rembrandt has made a perfect artistic 
composition ‘as well as a true mechanical 
rendering of these mills and dykes. And as 
Whistler said in the “ Ten O’Clock,” the Bible 
of Art, Rembrandt regretted not that the Jews 
of the Ghetto were not Greeks, nor—may I add 2 
—did he regret the windmills were not temples. 
Then came Claude and found the Wonder of 
Work in commercial harbours, dominated by 
necessary lighthouses, and in the hustling cities 
of Civita Vecchia and Genoa—for it is amid 
the work, the life of one’s own time, that the 
Wonder of Work is to be found. 
Canaletto followed, and saw in the building 
of Venice the same inspiration that Tintoret 
found in her history, Titian in her great men. 
And Piranesi discovered the prisons, the Carceri, 
to be as enthralling as the ruins of Rome. i 
Turner imitated Claude. Claude saw his 
subjects about him; Turner used Claude’s 
motives and tried to rival his predecessor. 
Claude painted what he saw in his own 
time; Turner tried to reconstruct his uncon- 
scious rival’s facts out of his head, and failed 
even in his rendering of work about him, 
signally in Steam, Rain, Speed, where an impos- 
sible engine conducts itself in an incredible fashion 
in a magnificent landscape. Turner was not here 
trying to carry on tradition—the only thing 
worth doing in art—but to embéter les bourgeois, 
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Turner’s Carthage would not stand up if 
built—Claude’s palaces do. Turner, too, defying 
Ruskin—Ruskin anathematising workaday Eng- 
land—was a spectacle. But Turner was some- 
times in the right, with Constable and Crome, 
and they, and not Ruskin, have triumphed. 
Turner had magnificent ideas, wonderful colour 
sense, grand composition. But when he came to 
fact he was often ridiculous or pitiful, simply 
because he had not observed work, noted 
facts —and to paint work one must: study 
work. 

It is far easier to paint a heavenly host or a 
dream city in one’s studio than to make a decora- 
tion out of a group of miners, or to draw a rolling 
millin full blast. Yet one of these subjects can be 
as noble as the other, as Whistler proved, when he 
showed for the first time how in London “‘the poor 
buildings lose themselves in the dim sky, and the 
tall chimneys become campanile, and the ware- 
houses are palaces in the night, and the whole 
city hangs in the heavens and fairyland is before 
us.” That is the Gospel of the Wonder of Work. 


, Though I never studied under Whistler—never 
was his pupil—he is and always will be my 
master—the master of the modern world, the 
master who will endure. Because he glorified 
the things about him, the’™hings he knew, by 
“ T'he Science of the Beatetful.’’ What are the 
Thames etchings—‘* Wapping,” “ The Last of 
Old Westminster,” ‘‘'The Nocturnes ’—but 
records of work? A fact most critics have 
never realised. But Whistler was a many-sided— 
a so many-sided genius that his many essays 
in many fields are only just becoming known, and 
this study of work—the most difficult study in 
the world, under the most trying conditions— 
was never abandoned by him till he said what 
he wanted, in the ways he wanted, not till he 
had made a series of masterpieces which live and 
will live for ever. 

But there was a man—all the great have gone 
from us in the last few years, which accounts 
for the momentary popularity of the little—there 
was a man who gave his later life to the 
Wonder of Work—Constantin Meunier. Listen. 

“Un jour—Meunier approchait déjà de la 
cinquantaine — Camille Lemonnier lemmena 
dans le Hainaut: il devait y faire quelques 
illustrations pour La ,Belgique. Ce voyage’ de 
Meunier à travers le Borinage lui fut une. révé- 
lation. I] s’y découvrit lui-même, il y découvrit 
son art. Dans ce sombre paysage de fumée et 
de feu, dans le halétement formidable des 
fabriques, parmi les farouches mineurs et les 
puddleurs et les verriers, toute une humanité 
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damnée à la peine, son âme tragique s’emplit 
de cette pitié et de cette admiration qui devaient 
résonner à travers tout son art. Il avait conquis 
son propre domaine. 

“ Meunier a conquis à Part la beauté spéciale 
de la nouvelle industrie : la formidable fabrique, 
pleine de lumière sombre et de tonnerre, les 
fêtes flamboyantes des fonderies, la puissance 
grondante des machines. Et toujours cette 
tendance est au monumental. 

“L'hymne au Travail chante avec plus de 
force lyrique encore dans ses bronzes.” 

This was his life work, and the life of his 
world, the world, as with Whistler, around him, 


for that is best which nearest lieth. Courbet’ 


in work had influenced Tegros and Brett and 


Millet and Segantini, ‘and g 'have no doubt Ford, 


Madox Brown, the man: tgo, big to be a pre- 
Raphaelite, . whose biggest, . picture is work— 
“ Work în Tondon’ ’—the Man. whotwill ong day 
make Manchester a, place, of! Pilgrimage because 
of his pictures , of work and: Of war. 2). 

The J ajpanese ‘count. fob’ a little in work. 
Repine and De Nittis, Bastien-Lépage, Tissot, 
Ridley, and W- L. Wyllie have shown the 
Wonder of Work, a last three on the’Thames ; 
and hundjeđs .of. imitators of these men 
have staryed peasants, herded kine, rowed 
boats, and sat in -harvest fields, and hauled 
barges, because they thought it the correct thing 
to do, or else that they could work the senti- 
mental, pathetic, socialistic game as a diversion 
from mummy’s darling, baby and the mustard- 
pot, dear little doggie, or poor old Dobbin. I 
do not mean to say there have not been, 
there are not, artists who have cared for the 
work and workers of the fields for their own 
sake: there are some; but I wish to speak only 
of industrial work. 

Meunier showed' without sentiment the work- 
man at work, not with any idea of preaching 
about his’ wrongs, ‘his trials, his struggles, his 
misery, but to show the Wonder of Work for its 
own. sake,`and the pictorial possibilities of 
workmen and. workwomen in Belgium. Meunier 
showed that the workman was worthy of the 
artist's chisel, chalk, needle, and paint. There 
is nosentiment about Meunier; there is grandeur, 
dignity, arid power, and from him we have 
learned that modern work is wonderful. Meunier 
was an old man when a few years ago I first 
heard of him and saw his work. He had then 
done his heroic “ Antwerp ” and his puddlers and 
miners in bronze, his paintings and his chalk 
drawings, his decorations, his great apse for 
the unbuilt basilica—the monument to modern 
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work and workers. His work is decorative 
because it is true, and this brings up another 
side of the Wonder of Work. In France, Germany, 
and Italy the Wonder of Work around us has 
been made the subject of endless commissions 
from the State to artists mostly realistic. But 
records of facts, facts of one’s own time, here 
and in America, are scarcely ever recorded. Go 
to the Royal Exchange and you will find Wat 
Tyler, Pheenicians, Britons painted blue, and 
everything in the history of London that can be 
made into a painting of the past, and not a 
single record of the present. Where is the build- 
ing of the Tower Bridge, the electric light works, 
the docks, the Blackwall Tunnel, the trams, the 
Tube, or any of the other works by which this 
age, this workaday age, has distinguished itself, 
all of which are worth painting ? In America we 
have imaginings of Holy Grails, Pied Pipers, 
Religious Liberties, when one fact in decoration 
about steel works, sky scrapers, or the Brooklyn 
Bridge would be worth the lot in the future, when 
these factless fancies are whitewashed out, or 
made a good ground to paint on. In France men 
like Henri Martin have painted decoratively, yet 


‘realistically, the harvest of last summer; 


Besnard and Anquetin have done wonders; and 
Puvis de Chavannes, first of all, magnificently 
showed the way to combine the old decoration 
with the new realism. His life work at Amiens 
is pure convention, so are his. designs in the 
Boston Public Library and in the Sorbonne, but. 
they are the most perfect examples of decorative, 
imaginative, conventional work in the modern 
world. 


But at Rouen and Marseilles he has treated 
decoratively modern subjects, or rather he has 
used modern motives. At Rouen, the city with 
its spires and chimneys, its old bridges and new 
transporters, as seen from Bon Secours, prove 
the Wonder of Work; in the foreground, are 
modern figures, greeting the Spirit of old France. 
At Marseilles there are two subjects in which 
symbolism and realism, modernity and medizval- 
ism are harmonised—the most difficult problem 
to solve; but Puvis has solved it, and proved, 
himself the greatest if not the only decorator 
since Pierro della Francesco, the supreme 
master of decoration. Raphael, in the Stanzi 
of the Vatican, was a decorator of his own 
time, and so was Pintoricchio in the Library 
at Siena, and Mantegna at: Padua, for they made 
decoration out of the life about them. 


And here John Lavery has made, in Glasgow, 
a decoration out of shipbuilding which is worth 
the whole wall coverings of the Royal Exchange 
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and the Houses of Parliament put together. 
There are, I know, the Graves brothers’ work at 
Streatham—only no Streatham is in them; and 
some others have done things in South London, 
which are scarcely of South London—Anning 
Bell and Walter Crane—but some are amusing. 
But decoration is a difficult matter, and Lavery 
has done much for Glasgow. And I hope 
something more will be done in Chelsea Town 
Hall. And Professor Moira has shown his 
power in various places. 

From the very beginning I have cared for the 
Wonder of Work; from the time I built cities 
of blocks and sailed models of ships to them 
across the floor in my father’s office, till I went 
to the Panama Canal, I have cared for the 
Wonder of Work. There are others who care 
—Brangwyn has cared, and so have Sauter, 
Muirhead Bone, Strang and Short. Way, 
Cameron, Bone and Brangwyn have cared for 
the building up and the breaking down, and 
Brangwyn for life—the life of the workman, 
possibly because of his Belgian and sea-faring 
education or his knowledge of Meunier, his 
countryman. And there are Belgians like 
Baertsoen, and Frenchmen like Lepere, Gillot. 
and Adler; and Italians like Pieretto Branco, 
and the great German Menzel. 

But it is to America we must turn, and here 
Seymour Haden’s “ Breaking-up the Agamem- 
non” is notable; to Whites etching of 
Brooklyn Bridge, Cooper’s sky-scrapers, Alden 
Weir’s New York at night, Childe Hassam’s 
high buildings—to these one must look for 
the modern rendering of work. I have tried 
to do what I could in New York, Chicago, San 
Francisco, the coal mines of my native State— 
Niagara—and here, and on the Continent, and 
at Panama; and whatever their worth, I can 
only, to end with, tell you and show you the 
Wonder of Work as I see it. 

New York, as the incoming foreigner, full of 
prejudice, or doubt, or hope, and the returning 
American, crammed with guide-book and cata- 
logue culture, see it or might see it, rises a vision, 
a mirage of the lower bay, the colour by day 
more shimmering than Venice, by night more 
magical than London. In the morning the 
mountains of buildings hide themselves, to 
reveal themselves in the rosy steam clouds that 
chase each other across their flanks; when even- 
ing fades, they are mighty cliffs glimmering with 
glistening lights in the magic and mystery of the 
night. As the steamer moves up the bay on the 
left the Great Goddess greets you, a composition 
in colour and form, with the city beyond, finer 
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than any in any world that ever existed, finer than 
Claude ever imagined, or Turner ever dreamed. 
Why did not Whistler see it ? Piling up higher 
and higher right before you is New York; and 
what does it remind you of ? San Gimignano 
of the Beautiful Towers away off in Tuscany, only 
here are not eleven, but eleven times eleven, 
not low mean brick piles, but noble palaces 
crowned with gold, with green, with rose; and 
over them the waving, fluttering plume of steam. 
the emblem of New York. To the right, filmy 
and lace-like by day, are the great bridges; by 
night a pattern of stars that Hiroshige never 
knew. You land in streets that are Florence 
glorified. You emerge in squares more noble 
than Seville. Golden statues are about you, 
triumphal arches make splendid frames for 
endless vistas; and it is all new and all un- 
touched, all to be done, and save for the work of 
a few of us, and we are Americans, all undone. 
The Unbelievable City, the city that has been 
built since I grew up, the city beautiful, built 
by men I know, built for people I know. The 
city that inspires me, that I love. 

I went to Panama because I believed that, in 
the making of the greatest work of modern 
time, I should find my greatest inspiration. 

This is the day and the time of the Wonder 
of Work. Within a few years, with the coming 
of electricity, the mystery of work, the smoke 
revealing, concealing mystery, will have rolled 
away for ever. And to-day the greatest works 
that man has ever undertaken are in progress 
in Europe and America. So I started on a trip 
of 15,000 miles in search of the most wonderful 
Wonder of Work in the world. 

The day I landed in Colon I found it. I had 
seen great cranes at Pittsburg and Duisberg, 
but nothing like that which stretched its great 
arm, with great claws, over the sad, silent 
swamp of Mount Hope—the end of De Lesseps’ 
dream. I had seen in New York, as I sat on 
the thirtieth storey of the Metropolitan Building, 
a chain come up from below with a man clinging 
to it. But I had never imagined anything like 
the group of figures which rose out of Gatun 
Lock at dinner-time. I had looked into chasms 
and gulfs, but I never imagined anything so 
terrific as the gates of Pedro Miguel. I had seen 
the greatest walls of the oldest cities, but I never 
imagined anything so imposing as the walls of 
Miraflores Lock. I had seen the great aqueducts 
and great arches of the world, but I never 
imagined anything like the approaches to Gatun 
and the spring of Pedro Miguel, made by army 
officers and civil engineers mainly to save 
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material. For there are no architects, no 
designers, no decorators on the Panama Canal 
—just engineers and organisers — Goethals, 
Gaillard, Gorgas, Williamson, Bishop, and 
more. But the engineers at Panama are great 
designers, and great work is great decoration. 

Almost before I left the Canal, artists, archi- 
tects and decorators were on their way there. 
I hope it may interest them half as much as it 
interested me. 

I have tried in these lithographs of the Canal 
to show some of the things I saw this spring, 
but in the few weeks L was on the Isthmus 
many changed and disappeared for ever. What 
I did is a record of what I saw. Not that I came 
anywhere near exhausting the subjects—in 
every part of the Canal compositions may be 
found. I merely tried to draw the things I 
saw when I saw them—squatting on my 
sketching-stool where I could, or when I could, 
or on an iron girder, in the cab of an engine, a 
telephone box, on the top of a crane. I only 
refused to be suspended in a bucket a hundred 
feet in air over one of the locks, as I was invited. 

Had I not had my previous experience in 
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trying to draw work, I could not have done 
even what I did, but the study of great archi- 
tecture is a great aid, for the locks are archi- 
tecture. The workmen I hardly touched—they 
are details in the Wonder of Work they have 
created. Where the work is fiercest, there the 
fewest workers are to be seen. It is only when 
they knock off you see that thousands are at it. 

The mountains crowned with strange trees, 
the long level lines of cloud—I always believed 
to be an invention, or a convention, of the 
Japanese—that hang motionless before the 
hills; the impenetrable jungle, the native 
villages, were motives without end, maybe only 
for me. 

Panama City is as picturesque as a Spanish 
city, and as full of character; it has yet to be 
lithographed, etched, drawn, or painted. There 
are churches, courtyards, balconied streets, forts, 
shops, gardens, ruins—a whole ruined city— 
all waiting the artist who has not yet come, 
though he is on the way. I wonder Whistler 
made no record of them on that unexplained 
trip of his across the Isthmus. But I went to 
draw the Canal. I had no time for anything 


ELECTRIC LiagHT WoRKS. 


(Etching by Joseph Pennell.) 


124 


else, though some of the vistas undér the royal 
palms of Ancon Hill, looking down on the town, 
the Pacific beyond, are as fine as the Bay of 
Naples. And from the sea Panama is very like 
Naples. 

But the Canal called me. 

On the Canal I found the subjects I wanted 
—subjects I shall never find again, and it will 
always be a delight to me that I went—went on 
my own initiative and not at anyone’s bidding. 
If my drawings have interested my own country 
‘rand, countrymen, and others’ countries and 
countrymen, it is the greatest honour I could 
ask, and to have done some little thing with 
and for the great men who have made the 
Canal, to have done something to record what 
they have done, and to have interested them 
is far more than I ever expected. I shall 
probably never see the Canal again, but I have 
seen it and drawn it as well as I could, and I 
am glad I went, for it is the most wonderful 
Wonder of Work in the world. 

We have recently been told that art will 
disappear in fifty years (by a person who says 
he will call his last book—with possible 
appropriateness — Vale). But, though he will 
disappear, and Post Impressionism will be 
swallowed up in shopkeeping, and though the 
mustard pot has gone with the soulful doggie, 
and the tearful baby rival of the Dresden 
Madonna, the artist who has something to say 
in his own way about his own time, and can 
say it, will live, and his work will live, with 
Rembrandt, Velasquez, Franz Hals, Meunier, 
and Whistler—artists who painted and drew 
the work and life about them, carrying on 
tradition, and never regretted the past. And 
art which shows life and work will never die, 
for such art is everlasting, undying, ‘‘ The 
Science of the Beautiful.” 


Acknowledgments are due to the following for 
the loan of prints, etc. :— 
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“ The Mill.” By Rembrandt. 
“The Pump.” By Meryon. 
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Four Etchings. By E. L. Lumsden, A.R.B. 


Rospert DunTHORNE— 
“Toil, Grime and Glitter.” 
R.A. 
T. R. Way, Esq.— 
Three Lithographs in Colour. One Lithograph 
in Black and White of Scaffolding. 


JOSEPH PENNELL, Esq.— 

Tén Lithographs of the Panama Canal Works ; 
and various Prints of New York, Venice, 
Rome, Belgium, etc. 

Canaletto’s Thirty-eight Views of Venice. 


LANTERN-SLIDES were also shown, made by per- 
mission and with the assistance of Mr. Campbell 
Dodgson, Keeper of Prints, British Museum ; 
Messrs. Hanstaengl, Heineman, Greville, Ford 
Madox Hueffer, and others, including the artists 
and owners. 


By W. L. Wyllie, 


DISCUSSION. 


THE CHAIRMAN (Sir Henry Norman, M.P.), in 
opening the discussion, said that when he was 
honoured with the invitation to take the chair he 
accepted it with some misgiving, as he had known 
the author for a good many years, and knew 
he was a man with a kind of originality which 
caused explosions. His originality was such 
that, although he would never willingly hear 
the word ‘‘crank” applied to any of his views, 
he was reminded of that word by the reply of 
a man who, when charged with being a crank, 
said: ‘That may be so, but cranks are little 
things which make revolutions,” With his friend 
the author turned loose on a modern artistic 
subject, Heaven alone knew what he might be 
lending himself to, He knew the lecture would 
be brilliant, original, and, illustrated by the author’s 
great technique, unequalled in its own line in the 
modern world. But one thing had not occurred to 
him about it, namely, that he would find himself in 
enthusiastic sympathy with every word. Person- 
ally, he happened to be a worker —by that he did not 
mean often spending twelve hours a day under the 
roof of the House of Commons, nor long, tedious 
times in committee rooms and division lobbies, but 
a worker with his hands, with rule and saw, chisel 
and grinder, lathe and dynamo. He loved that work; 
he believed it to be a moral training, and he would 
have every girl and boy undergo a period of it. It 
opened the great window. If a man polished a 
piece of steel and thought about it, he ended by 
running up against that terrific ultimatum— 
the corpuscular theory, If he erected a wire- 
less aerial he went back to Clerk-Maxwell and 
his mathematical prophecy that electric waves 
would be found to exist in the ether, and that 
they would move at 186,000 miles a second, 
precisely the velocity of light, thirty years 
before any physicist had the remotest idea of how 
such waves could be created. If he “tuned in” to` 
listen to.the wireless time-signal from the Hiffel 
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Tower, or the news service from Poldhu, he was 
working on that principle of resonance and 
harmony on which the whole uniyerse existed, 
and the only quality by which it could exist. 
That was one Wonder of Work, the intellectual; 
the author had that evening shown them the 
other, the artistic Wonder of Work. He had no 
claim to speak with the least kind of authority 
upon any artistic matter, but it seemed to him that 
art, to be vital, must not be historical. It must 
not imitate the style, the subject, or the sentiment 
of the past age. Those things belonged to the 
artists of that age. He would make only one 
exception, namely, that he would allow an artist 
to go back to one period only—the period which 
never existed. He was perfectly willing that a 
man should paint the journey of Tristran, or the 
flight of the Valkyries, but otherwise it seemed 
to him that art must be an ebulition — a 
bubbling forth from oneself. It must not go 
grubbing like a ghoul amid the crumbling 
stones and rotten bones of the graves of bygone 
generations, Modern art must spring from 
modern life, social and industrial. The artist could 
not separate himself from the economic and 
industrial ideals, whether lofty or sordid, that 
surrounded him, If he tried to do so he did not 
resurrect the past, he only buried himself, It 
appeared to him that artists should be honest, 
and draw and paint what was in their own thoughts 
and what surrounded them—toil, labour, business, 
commerce, work. Whatever it was called, it was 
life, and seen clearly and reproduced truthfully 
it was art—for art was life interpreted. He hoped 
they would be given a truce from waxen maidens 
in marble baths, and the shepherd lad piping to 
his flock, on the Academy walls. He hoped artists 
would paint instead the grimy slum, and the brave 
patient suffering there ; the great ships of commerce 
with their cargoes of grain and frozen meat; the 
marvellous skill of the cotton operative, the volcanic 
glow of the blast furnace and the sweating pud- 
dler at his work; the foggy afternoon on the 
Clyde, with the great half-finished battleship feel- 
ing its way down the river, and the little tugs 
scurrying out of its way; the wonderful view down 
the Tyne with its shipping, from the High Level 
Bridge in Newcastle; the marvellous view over 
Middlesbrough, the iron town, from the Eston 
hills, at sunset; and, if the artist was wise enough 
to go there, and had the genius to do it, the mag- 
nificent human triumph of the Panama Canal, 
greater than the Great Wall of China, more noble 
than the Pyramids. He wanted the author to 
come down to his (the Chairman’s) workshop, 
and paint the wonder of wireless—the man with 
his condensers and inductances round him, 
and the telephones on his’ head, listening to 
a message coming through one thousand miles 
of space, with infinite speed, in perfect syntony, 
from another man whom he would never see, 
in a place to which he would never go. The 
artist should be real, and paint the message of 
his own generation for the next; he should not bë 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


125 


a useless desecrator of a past he could never 
understand. That was what, in his humble 
opinion, should be said to the artists of the 
present day, and the author had taught them 
that lesson in foreeful and witty words, and illus- 
trated it by superb drawings. His genius had 
never found such perfect expression before, and 
he (the Chairman) felt sure he was expressing the 
sentiments of every one present when he said they 
were grateful to him for a memorable evening. 


Mr. E. F. STRANGE said it was his good fortune 
to have had a close acquaintance with the author’s 
work for a considerable number of years, and 
nothing had been more interesting’ to a com- 
parative outsider than to, watch the stages by 
which he had arrived at his present position. 
When he came to deal with the Panama Canal he 
was faced with an entirely new experience, and as 
a result had produced the magnificent lithographs 
which the audience had seen with so much 
pleasure. He had given artists, who had been 
sadly at a loss for a change from the little corn~, 
fields and cottages, the old mills, and the rest of 
the stock-in-trade of the landscapers, something 
new to think about, those poor landscape-painters 
who, in their absolute inability to realise anything 
fresh, found it necessary to discard the treeiness of 
the tree and the grassiness of the grass. The 
author had shown them that a landscape under 
the influence of modern industry was a living 
thing, whose movements were worth recording, 
and had done so, not only in an extremely 
personal manner but in a way which was full 
of value for other artists. One of the principal 
means that he had used had been the revival of 
the old and neglected art of lithography. Anyone 
who had the slightest acquaintance with that art 
would agree that it had never been put to a more 
daring, a more splendid, or a more successful 
purpose than it had in its present use by the 
author in recording magnificent engineering works. 
It was a very considerable enlightenment to 
realise that science, after all, could lend inspiration 
to art. At times those two great forces had been 
looked upon as things which ought to be as far 
removed from each other as possible. They now 
knew that the one could help the other, and the 
small -band of artists with which the author was 
associated were leading to a new development 
which would give the works of the present genera- 
tion a chance of being understood and appreciated 
by those who followed afterwards. 


Mr. J. McLure Hamitton reminded the audience 
that a picture by a modern living artist was recently 
sold in Paris for nearly £20,000, that price being 
given for it because it represented two ballet girls 
at work. It was avery welcome thing to him to 
see such appreciation accorded to the work of a 
man who displayed truth in what he did, because 
if there was one point which distinguished the 
painter Degas from other men it was the fact’ that 
he rendered truth in whatever he did. It was yery 
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much like the truth seenin Whistler, and it was far 
removed from that meretricious characterwhich was 
so noticeable on the other side, and from the false 
appearance which was found in the modern move- 
ments of art. He agreed with the author, that the re- 
production in stone, in marble, or on paper or canvas 
of the work performed by workers was one of the 
essential things, and probably the only thing which 
would make art permanent. But he did not think 
it was necessary for artists to confine themselves 
entirely to the work which was going on in a place 
like Panama, or in the building of great houses in 
New York; he thought they ought also, as Meunier 
had done, to devote their attention to other sub- 
jects which brought very near to them the work of 
the individual without perhaps the appliance of 
machinery. Both things could be made beautiful 
in their way, and the fact that Degas’s work had 
become so prominent by the sale of one of his 
pictures seemed to show that at the other extreme 
of life the association of the individual with his 
work, no matter what the character of that work 
might be, was the thing at which artists should 
aim in the present day. 


Mr. Harop J. L. Wricut thought the author 
was highly imaginative, and believed there was a 
great deal in the imagination with which an artist 
was gifted. That was evidenced by the titles which 
the author gave to his drawings, and he suggested 
that if he repeated his paper it would be interest- 
ing if he mentioned some of them while the 
slides were being exhibited, because in them 
was the secret of the whole of the fascination 
of the things which he drew, 


PROFESSOR G. SAUTER said that he thoroughly 
agreed with the views expressed by the author in 
his interesting paper. 

' Dr. VauaHan Cornish said that he was very 
much attracted six years ago by the beauty of 
things at Panama, and he had visited that place 
several times since to see the work in progress. 
He took, during each of his visits, the despised 
photographs which the author had seen and 
contemned. He admitted that the photographs 
did not give anything like the idea of size, 
particularly the idea of height, which the author 
had displayed in his pictures of the lock gates. 
The lock gates and walls in the Pedro Miguel lock 
appeared to be enormous in the author’s picture, 
and he thought at first when he saw them that 
they were exaggerated. With the author he 
measured the height of the figures and the height 
of the gates, and as far as he could tell from 
that rough scale the gates were of the right 
height. He therefore must have been mistaken. 
in thinking that the drawing was exaggerated, 
and the effect of the size must have been due 
to the author’s faculty of composition, which 
was a mystery to a non-artistic person. The 
author had not dealt with the great Gatun dam, 
which was a very remarkable feature of the work, 
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but he supposed it possessed no pictorial possibili- 
ties. The finest thing to his mind upon the 
Isthmus was the Culebra Cut, but its pictorial 
possibilities were not good for black and white 
work because they largely depended on its splendid 
colouring—the green of the tropical forest above, 
the bright red of the upper layers where the rock 
had weathered to its beautiful colour, and the for- 
bidding black basalt at the bottom of the cut. He 
had seen the New York skyscrapers in the original, 
and it seemed almost impossible, in looking up the 
relatively narrow streets to the summits of those 
enormous buildings, to think that they could be 
treated pictorially, and it was not till he saw the 
author’s drawings that he realised that it could be 
done. He was grateful to Mr. Pennell for making the 
transitory stages of the Panama Canal work pic- 
torially permanent, because when people woke up 
to the existence of a Panama Canal, and went to see 
it, most of the work would be submerged beneath 
the waters of Lake Gatun, and they would never 
again see anything as fine asthe stages of the con- 
struction which the author had so magnificently 
depicted. 


Mr, E. J. Suunivan said that one interesting 
point to. artists which had been dealt with in an 
excellent manner by the author was the expression 
in any given space of great height or width. One 
frequently found that great subjects were lost 
because the artist had found it too difficult to 
suggest the height of his work. -The author had 
tackled that difficulty in his drawings, and had 
succeeded in a very remarkable manner. 


On the motion of the CHAIRMAN, a hearty vote of 
thanks was accorded to Mr. Pennell for his most 
interesting and instructive paper. 


Mr. JOSEPH PENNELL, in reply, said he was very 
much disappointed that none of the speakers had 
disagreed with him. He had never had such a 
charming ovation tendered to him in all his life; 
he was not used to such things, and he very much 
appreciated them. The only person that he could 
find fault with was the Chairman, who had accused 
him, in a most disgraceful fashion, of being original. 
Personally, he had not any originality, and did not 
want to have any; in fact, there was no such thing 
as originality in this world. The only thing for an 
artist to do was to carry on tradition. There was 
not a thing he had tried to do in his life that he 
had not learned from somebody else. Piranesi and 
other artists knew how to express height, and it was 
only necessary for modern artists to study their work 
and apply it to their own subjects. Personally he 
did not see there was anything in it at all, except 
carrying on tradition. One remark of the Chairman 
which he very much valued, was that it gave him a 
suggestion of a new place from which to obtain 
subjects for drawings, namely, Middlesbrough, and 
he intended to go there the first chance he got. He 
had had little as yeti to do with lithography, any more 
than he was original, but, it, was a wonderful means 
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of expression, and he hoped somebody would soon 
go thoroughly and closely intoithe revival of the 
art, which was a method by which any artist could 
express himself in the simplest and most direct 
way. He trusted that the art of lithography, 
which had been neglected for many years, would 
have a speedy revival. He did not mean, as 
Mr. Hamilton suggested, only to include sky- 
scrapers, Panama Canals, and suchlike works as 
subjects for pictorial representation; he thought 
an artist should treat the particular subject that 
interested and amused him. It was much better 
that a painter or an illustrator’ should illustrate 
the things he knew something about, and he could 
find just as much inspiration,!it seemed to him, in 
an iron furnace as he could in a heavenly host. At 
one time the Church dominated art, and very good 
work was then done, but at the present time the 
Church had nothing to do except to restore pictures 
and old architecture, and it did not do even that 
very successfully; in fact, most of the time it 
‘yuined whatever it put its hand to. In the old 
days, when paintings of the heavenly host were a 
popular motive, they were worth doing, but at the 
present time other motives existed. The study of 
great works of nature and great landscapes, great 
works of man, and making beautiful decorations 
out of modern subjects, afforded quite as fine themes 
to those who could see them as the motives of 
other days. 


The meeting then terminated. 


<. THE PENGUIN-OIL INDUSTRY OF 
MACQUARIE ISLAND. 

What is probably the most southerly industry of 
the world is being carried on at Macquarie Island, 
about half-way between Tasmania and the Antarctic 
Continent in the capture of penguins for their oil, 
Macquarie Island belongs to the State of Tasmania, 
and has an area of about 25,000 acres. The island 
is leased by the Tasmanian Government to a trader 
who has established a penguin-oil industry there. 
There are probably about 80,000,000 penguins on 
the island, so that the stock to be drawn from 
seems almost limitless. There are also many 

‘sea elephants about the shores of this island. The 
‘oil is obtained from the penguins by boiling the 
carcases in receptacles capable of dealing with 800 
birds at a time. The tops of the receptacles are 
fastened down and steam applied until about 
twenty-five pounds pressure is obtained. The 
‘steam is then turned off, and the water pumped 
into the bottom of the receptacle, thus causing the 
oil to rise, when it is taken off the top. The oil 
is placed in barrels and sold to binder-twine makers 
in Australia and New Zealand. There is a good 
market for' all the oil that is produced on the 
‘island, but the industry has met with several 
severe losses through the wreck of vessels attempt- 
ing to visit the island. There is no harbour, so 
‘that vessels have to lie about half-a-mile off the 
rocky coast, and all material has to be conveyed 
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to and from the shore on rafts formed of casks. 
Owing to the roughness of the open roadstead, 
it is impossible to obtain insurance for vessels 
trading there. Macquarie Island is about 750 miles 
south-east of Hobart. The island is barren, 
according to the American Consul at Hobart, being 
covered only with tussocky grass. Whaling ships 
visiting there have introduced rabbits and Maori 
hens, which are now quite prolific. 
Antarctic Expedition from Australia has established 
a wireless station there, and daily messages are 
now being received at Hobart. It was the intention 
of this expedition to use Macquarie Island as a 
means of sending messages all the way from their 
base at Adelie Land to Hobart, but unfortunately 
the wireless station established at Adelie Land 
has been unable to communicate with Macquarie 
Island, owing, it is supposed, to being too near 
the magnetic disturbances caused by the proximity 
of the south magnetic pole. 


THE NETHERLANDS TOBACCO 
INDUSTRY. 


Tobacco is a product of great importance in the 
Netherlands, not only as an article of commerce, 
but also as the raw material required for different 
industries. A very extensive and prosperous 
industry is engaged in the manufacture of 
smoking and chewing tobaccos, and in that of 
cigars and cigarettes. The manufacture of cigars 
in particular has become so important a branch of 
industry that at present it finds occupation for tens 
of thousands of workmen. It is scattered all over 
the country, although it is more extensive in cer- 
tain towns and districts than in others. We find 
it more particulariy developed in the so-ealled 
Meierij or Bailiwick of Bois-le-Duc (Hindhoven, 
Bois-le-Duc and environs), where it has been 
established since the early part of the nineteenth 
century, and at Culemborg, Delft, Kampen, 
Utrecht, Amsterdam, Rotterdam, Wageningen, 
Rhenen, Groningen, etc. There are more than 
one hundred and eighty cigar factories, large and 
small, in the province of North Brabant alone. 
The Dutch cigar manufacturers employ for the 
outer leaf the finest tobaccos, that burn well and 
please the sense of smell by spreading a delicate 
aroma, that is to say they select by preference for 
this purpose Sumatra and Java tobacco, using of 
the latter mainly the “ Vorstenlanden” tobacco. 
Borneo tobaccos come second. Sumatra and Java 
tobaccos are also used for the wrapper, and Hun- 
garian tobacco for cigars of inferior quality. The 
filling often consists of Java tobacco for the lower 
brands of cigars. As the class of cigars improves, 
the makers add Brazilian tobacco, of which the 


filling of a good cigar is composed for the greater 


part. For cigars superior to these, Havana tobacco 
is used, either in addition to Brazilian or Java, or 
exclusively. Cigars of good quality are rolled by 
hand ; others are made by machinery. The manu- 
facture of cigarettes also forms an important 
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branch. of the tobacco industry. ` There are eight 
cigarette factories, of which four are at Amsterdam, 


one at Oosterhout, two at Rotterdam, and one at. 
The number of factories for cutting — 


Roosendaal. 
or chopping tobacco has been greatly reduced since 
the middle of the nineteenth century. On the 
other -hand, among the two hundred or so which 
‘still exist, and which employ over three thousand 
- -workpeople, there are some of genuine importance, 
whose machinery, worked by steam, is able to turn 
out : large quantities, 
Netherlands is often found in the same hands as 
the wholesale coffee and tea trade. According to a 
report prepared by the Netherlands Ministry of 
Agriculture, Industry and Commerce, the quantity 
_ of tobacco exported from the Netherlands in 1911 
exceeded 4,950 tons. Tobacco prepared. for con- 


sumption is exported mainly to the Dutch Hast — 


Indies, Belgium, Africa, and Denmark. 


THE CULTIVATION OF THE SOAP- 

| NUT TREE IN ALGERIA. 

The tree designated by Dr. L. Trabut, director 
of the Algerian Government Botanical Bureau, 
‘as the Sapindus utilis (soap-nut tree) was first 
‘planted in Algeria at the Government nursery at 
Algiers in 1845. In 1859 cuttings were offered. for 
-> sale under the name of Sapindus indicus, and all 

the soap-nut trees grown. in Algeria have been 
‘derived. directly or indirectly from the sapindus 
‘tree |] planted i in 1845, which was probably of Asiatic 
‘origin, as the sapindus grows wild in different 
. parts of Asia, and its nuts have been used instead 
of soap in China and Japan for centuries, The 
Sapindus utilis of Algeria resembles more closely 
‘the Sapindus mukorossi grown in China and Japan 
‘than. any other variety of sapindus. The Govern- 
‘ment. of Algeria encouraged the cultivation of the 
sapindus for a number of years. 
‘published in 1895 and republished in 1898, Dr. 
‘Trabut states that the cultivation of no other tree 
is more worthy of consideration by Algerian 
colonists who possess good land and are willing 
to wait some years for a remunerative crop. 


Monsieur M. J. Bertrand, President of the Société | 


des Agriculteurs d’ Algérie, the only Algerian who 
: has : ‘grown the sapindus on a large scale, in a 

. pamphlet published in 1907, Strongly recommended 
its cultivation. He stated that the nuts of the 
. sapindus contain more than twice as much saponin 
as Panama wood, and should find a remunerative 
‘and well-assured market, It was stated in the 
l pamphlet that three particularly fine trees planted 
; eight years previously, which were carefully watered, 
produced six hundred pounds of dried nuts, The 
‘American Consul in Algiers says that the nuts of 
the sapindus have been used for many years in 
Algeria for washing purposes. The saponin ex- 
. tracted by boiling the nuts removes fat and grease 
. very effectively, and leaves the textiles washed 


__ very soft and pliant, but the resin contained i in the 
nut gives a yellowish tinge to linen, 7 The sapindus | 


JOURNAL OF THE ROYAL SOCIETY. OF ARTS. 


The tobacco trade in the - 


In a pamphlet 


‘certainly. better executed. 


December 20, 1912.. 


nuts are principally used in Algeria. for washing 
wool, woollen goods and coloured goods. Experi- 
ments have been made to find further uses for 
saponin, and a French chemist reported. recently 
that he had obtained - excellent results by using 
saponin in a mixture containing sulphate of copper 
for spraying vines. It is claimed that, if no soapy 
substance is added when plants are sprayed, the 
liquid. adheres to the, plant in small drops, and 
the greater part of its surface is not covered. When 
Soap or saponin is added to the liquid, it spreads. 
in a thick film over the. entire surface. If, as is 
claimed, it is more. economical to use saponin than 
soap for spraying with germicides, it is possible: 
that sapindus nuts might be used. for this purpose. 
Sapindus . nuts can be purchased in Algeria at 
prices that leave only a small profit to the grower. 


ARTS AND CRAFTS. 
THE Arts AND, RAFTS EXHIBITION 
7 (Second. Notice). | 

Jewellery and Metalwork.—The metalwork and 
jewellery at the New Grosvenor Gallery is to be 
found in three-out of the four rooms, and is, there- 
fore, not so easily mastered as the book decoration, 
There is not a very great deal of silverwork on a 
large scale, and ironwork is not very plentifully 
represented ; of-jewellery, on the other hand, there 
is a very good muster, and what there is-is arranged 
and shown with a taste, for which the exhibitors 
ought to be grateful. Jewellery takes good showing, 
and—though it very seldom gets it—we have it here 
exhibited to. the very best advantage, Moreover, 
we are not shown the. work of one man massed 
together, and this has one very good result—it 
allows us to see, as nothing else would, how the 
work of certain craftsmen and craftswomen stands 
out from the general mass, Over and over again 
the visitor notes some chain, or brooch, or clasp 
which seems obviously better than its fellows, and 


on turning ‘to the catalogue’ finds’ that it is by 


one or other of some’ half-dozen artists, . The 


'jewellery as a whole is daiùtier, less massive, and 


less clumsy than it was a few years ago, and it is 
Mr. and Mrs, Gaskin 
show, frst and last, quite a number of ornaments, 

lavishly set for the most part with stones or paste. | 
Theirs is à type of work which is usually very 
satisfactory when they themselves are responsible 
for it, Their ‘‘Peacock’’ gold and silver necklace 
set with opals and fine’ green’ paste, and their 
“ mallow ” silver pendant with moonstone crystals, 


‘aquamarines and topaz, are beautiful pieces, of 
design’ and colour ; 


but, in the hands of some df 
their followers or imitators, the employment of a 


variety of stones on one piece of jewellery leads 
‘commonly to an’ effect ` of colour ‘unpleasantly 


reminiscent of a medley of mixed jujubes, Mr, 


' Harold Stabler’ s daintily enamelled silver necklace 
‘is a piece of work which’ helps“ ‘to explain why so 


many of hig students have done so well; Mr, 


Bernard Cuzner’ s` “silver ‘chains, bracelets, and 
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brooches are marked by a certain distinction; Mr. 
W. T. Blackband shows a rather unusual silver- 
gilt filigree necklet, and Miss Violet Ramsay, 
Miss Kathleen Cavenagh, and Mr. G. E. Sedding 
are all represented by interesting and satisfactory 
work, Mr. J. Cromar Watt’s exhibits bridge the 
gulf between jewellery and small silverwork. His 
pendant in gold granulated work, ornamented with 
enamels, opals and turquoises, is both unusual 
and good, and his two silver boxes with cloisonné 
enamel lids are really beautiful. There is a quality 
about his cloisonné which distinguishes it from 
other modern English work, and puts it into the 
same category as Chinese enamel. Amongst the 
silver work, Mr. Edward Spencer’s trowel, mallet, 
and level for the National Library of Wales, lent 
by His Majesty the King, deserve special notice. 
Mr. Bainbridge Reynolds’s ciborium in silver and: 
enamel is characterised by a certain dignity and 
repose, and the photograph of the processional 
cross for York Minster, by the same artist and Mr. 
W. T. Tapper, suggésts a very interesting piece of 
work. Mr. Ll. B. Rathbone’s silver presentation 
table-lamp for electric light is perhaps one of the 
most completely satisfactory things in the exhi- 
bition, and is a model of tasteful simplicity and 
restraint. Mr. Paul Cooper exhibits, amongst 
other things, some very good salts and candlesticks. 
The most successful ironwork seems to be connected 
with illumination. Mr. Spencer’s wrought-iron 
standards for oil lamps are well adapted to their 
purpose, and Mr, W. A. S. Benson’s table-lamp and 
his simple and eminently practical electric stand- 
lamp in the same material, leave nothing to be 
desired. 


Embroidery and Weaving.—The embroidery is 
not, on the whole, very fresh or very inspiring. 
The field seems to have been monopolised pretty 
completely by one type of work and one school 
of workers, and it is a welcome relief when we 
find anything on somewhat different lines. There 
are a fair number of examples of pretty and 
tasteful work, but there is a sameness about both 
its design and its general style which certainly 
detracts from its interest. The execution on the 
whole is adequate, but in many cases the labour 
involved in its production has been altogether 
disproportionate to the effect of the finished article. 
Embroidery ought, undoubtedly, to be as well 
executed as possible, but there is such a thing 
as waste of work. Mrs. Christie shows some 
beautifully-worked d’oyleys and a wall-panel, of 
which the border would have been extremely 
effective if it had been broken by features which 
served their purpose better than the rather 
meaningless leaves which occur on it at intervals, 
which neither make good terminals to the lattice- 
work of the body of the design nor efficient 
dividing lines to the surround. A daintily-em- 
broidered little frock is exhibited by Miss D. 
Stewart, and a pair of baby-linen shoes by Miss 
K. M. Turner, which are attractive by their fitness 
and suitability. Miss G. E. Atkinson’s round 
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embroidered top of a pole screen is a cunning and 
fanciful piece of workmanship, and the lettering 
which encircles it is good both in design and 
execution. Miss Hannah M. Barlow’s table-cloth 
has a border of deer which are very cleverly indi- 
cated, and the bedspread embroidered with subjects 
from Lear’s nonsense rhymes by Miss Violet 
Cooper, with the owl and the pussy-cat sailing 
gaily in the middle, is a very amusing and spirited 
piece of work. Mrs. J. Duncan Westbrook’s small 
panel, “ The Buddha,” executed in satin-stitch with 
the outlines given by voiding is not quite successful, 
but it is an attempt to do something which, had it 
succeeded, would have been very good indeed and 
well worth doing. Only two pieces of tapestry are 
shown, the one designed by Mr. J. D. Batten for 
Hindhead Chapel, the other by Mrs, Adrian Stokes; 
but the show of woven fabrics as a whole, though 
not very extensive and hardly representative, is 
interesting—though even here there is not very 
much that is noticeable from the point of view 
of design. Mr. Edmund Hunter’s “‘ Pinegrove ” 
damask, however, is a good pattern effectively 
coloured, and the other materials shown by the 
St. Edmundsbury weavers, though not very re- 
markable, are good of their kind. Miss Minnie 
Brown sends several examples of weaving in very 
satisfactory simple patterns—so simple, that at 
times they hardly do more than produce a 
pleasantly broken texture—and some small bags 
into which metal thread has been sparingly intro- 
duced in the weaving with very good effect. Her 
handwoven dress, with copper-thread trimming, is 
a fine piece of dusky colour. Miss Annie Garnett’s 
“Blue Samite,” again, is an instance of thé 
peculiarly beautiful quality of colour which silk 
and silk alone will give. It seems a pity, however, 
that—seeing how much has been said of late about 
the development of our British silk industry—there 
is not more to be seen at the Arts and Crafts in the 
way of really sumptuously-designed handwoven 
silk damasks and the like. . 


Messrs. Ramsden and Carr’s Metalwork.—Messrs. 
Ramsden and Carr held their usual exhibition 
at St. Dunstan’s Studio, South Kensington, at the 
end of November and the beginning of December. 
As last year, there was a rather larger display of 
small work, jewellery, table plate, etc., than used to 
be the case, but the show keeps in the main to its 
original character and certainly does not deteriorate 
from year to year. Perhaps the most remarkable 
item this year was the pastoral staff of the Bishop 
of Truro, executed in wrought and repoussé silver 
and ebony, presented to the bishop by the Leeds, 
Clergy Schools. The traditional shepherd’s crook 
shape has been retained, and the shallow flutings 
which decorate it, recalling as they do the best 
work of the twelfth and thirteenth centuries, are 
about the most satisfactory form of ornament that 
could bé devised for the purpose. Theshape of the 
crook itself, too, is vigorous, and the curve is good 
in proportion and leaves no impression of weakness, 
as so many crook shapesdo. The casket'again—with 
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an ivory body, mounted in silver gilé, designed for 
presentation to Earl Grey by the Merchant Taylors’ 
Company and bearing at one end the arms of the 
donors and at the other those of the recipient—is an 
-object which anyone might be proud to possess. 
Like most of the best work of these artists, it is 
Gothic in character, but there is no hint of slavish 
imitation, nor does it recall too vividly the style to 
which it belongs. The memorial tablet to the Rev. 
C. F. Gore in carved incised brass is an excellent 
example of dignified, unaffected and well-spaced 
lettering. It is quite asimple thing, but it compels 
attention by that very quality. Amongst the 
smaller objects were a number of good and rather 
original jam spoons, some table napkin-rings which 
as well as being good to look at, were designed as 
triangles and squares so that they would not roll 
about when they were put down on the table, some 
very effective pendants, chains, and bracelets. 


CORRESPONDENCE. 


NATURAL AND SYNTHETIC RUBBER. 

I was extremely interested in Dr. Perkin’s paper 
on “ Natural and Synthetic Rubber,” but, apart 
from appreciation, I wish to say that two or three 
years ago I was travelling in the French Congo, 
and there saw an experiment in coagulation not 
mentioned in the paper. In my wanderings 
through the forest, I often saw creeping vines lying 
on the ground and twining round great trees in 
their endeavour to get out of the cathedral-like 
gloom below to the sunshine above. Owing to some 
difference with the authorities, the natives were 
not then exploiting this source of wealth, but as a 
mark of respect to me a man went out into the 
forest, and in a short time returned with a cup-like 
receptacle full of latex. This he putin a pot over 
the camp fire and added a little common salt. 
The result was astonishing in the suddenness of the 
transformation into a solid mass. Taking it out, 
he worked it for a few minutes and produced a 
white highly elastic ball, weighing rather less than 
half a pound. I came across this sample the other 
day and was surprised to find it a black, sticky 
mass that was unpleasant to touch. 

The natives in the part of the French Congo 
referred to are primitive in the extreme and not 
troubled with much clothing, but from the example 
given they have learned a more comfortable method 
of coagulating rubber than by smearing it over 
their bodies. I never heard of this queer practice 
before, and I agree with Dr. Perkin that it must 
be “an unpleasant sensation.” HuaH PEARSON. 


NOTES ON BOOKS. 


A SHORT CRITICAL History OF ARCHITECTURE. 
By H. Heathcote Statham, F.R.I.B.A. London: 
B. T. Batsford. 10s. net. 

This handbook has been specially written for 
the benefit of those who desire to get a general 
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view of architectural history. For such a task 
Mr. Statham is peculiarly well qualified; an archi- 
tect by profession, he is, perhaps, best known 
through the fact that he was for many years 
editor of The Builder, where his writings and 
criticisms exercised very considerable influence on 
architectural opinion. 

The subject is, of course, enormous. Starting 
with Egyptian architecture, Mr. Statham brings us 
right up to the present day, his last illustration 
being a photograph of the new municipal offices 
at New York, one of the most startling sky-scrapers 
that have yet been erected. There are, altogether, 
over 700 illustrations — photographs, plans, and 
geometrical drawings—including several pictures 
of restorations by well-known modern draughts- 
men. Among these, perhaps, the most striking 
is a drawing by Mr. R. Phené Spiers, of “ The 
Great Columns in the Hypostyle Hall, Karnak 
(1350 8.c.),” which gives an imposing impression 
of this gigantic building, A chronological chart 
accompanies each chapter, and this summarises 
the chief historical events of the period, together 
with the principal buildings and their dates. A 
comprehensive glossary has also been prepared, 
which will be of service to the lay reader. 


Diz IDEALE LANDSCHAFT—IHRE ENTSTEHUNG UND 
ENTwicktune. Von Joseph Gramm. Freiburg 
in Breisgau: Herdersche Verlagshandlung. 
2 vols., quarto. 36s. net. — 


The present predominance of the realistic school 
of painting, and the falling into the background of 
that type of formal work which for centuries had 
everything its own way in the domain of landscape 
painting, leaves the modern writer in a peculiarly 
good position for looking at idealistic landscape 
from an historical, and on the whole an unbiased, 
point of view. Dr. Gramm has realised this, and 
taken advantage of it. He has divided his book 
into two parts. The first, called “ general,” is more 
or less introductory, and treats of the psychological 
basis of landscape painting. It includes a discussion 
of the principles of the ideal landscape, and sketches 
its course up to the end of the eighteenth century. 
Further, it defines the meaning of the term, and 
its relation to nature and natural types, The 
author takes his subject in a very broad sense, and 
includes in it all landscape which is “ composed,” 
and does not aim at representing nature with 
photographic exactness. Moreover, he is concerned 
with landscape, and not merely with landscape 
pictures—and so it comes about that the greater 
part of the book is the historical section which 
forms the second part. This deals with ideal 
landscape from the earliest times to the end of the 
sixteenth century, that is to say, it is very largely 
concerned with a period when landscapes occurred 
mainly in connection with, and more or less as 
backgrounds to, figure-work, rather than as inde- 
pendent pictures. This fact and the comprehen, 
siveness of the writer’s outlook adds considerably 
to the interest of the hook to the, general reader. 


December 20, 1912. 


The work is profusely illustrated, indeed, one 
volume is devoted éntirely to plates—an arrange- 
ment which considerably facilitates reference—and 
it is interesting to note how persistently Dr. Gramm 
has found landscape in pictures which have appealed 
to the ordinary observer as pre-eminently subject 
and figure pieces. Few people probably think of 
the landscape in, for instance, Raphael’s celebrated 
fresco of the “Disputa” in the Vatican, or in 
Michael Angelo’s “ Expulsion from Eden,” on the 
roof of the Sistine Chapel; yet they do, of course, 
both of them include landscape—and about that 
landscape the author finds a good deal to say. 
Indeed, so completely does he look at his pictures 
from that point of view, that at last we begin to 
find ourselves regarding such works as landscapes 
with figures introduced into them rather than as 
figure pieces helped out by landscape. Occasionally 
the reader is astonished by the inclusion of one 
picture or the absence of another from the illustra- 
tions. The inclusion, however, is always explained 
by reference to the text, and the exclusion generally 
seems to be of set plan. A dozen of the reproduc- 
tions from old masters are faced by outline schemes 
suggesting the lines of composition, balance, etc., 
which are very mina and serve to show 
at a glance what it would take pages to express 
intelligibly in words. Thé work is well printed 
and produced, though physically, at least, it is a 
trifle heavy. 


THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC. 
London: Henry Greenwood & Co. 1913. 
Price 1s. (paper); 1s. 6d. (cloth). 


The annual volume of the British Journal 
Photographic Almanac has just appeared. It is 
well known how much it is appreciated by all 
photographers, and the present issue seems as 
practically useful as its predecessors, Although 
it is sold for á shilling, it contains no less 
than 1,448 pages, rather more than two-thirds 
being advertisements. These advertisements, how- 
ever, are by no means the least useful portion 
of the book, because they constitute a complete 
directory of photographic manufacturers, and pro- 
vide a useful guide to photographers, both 
professional and amateur. The text of the book 
contains the usual information, working formule, 
tables of weights and measures, lists of chemicals, 
exposure calculations, etc., together with a lot of 
miscellaneous articles, and many pictures, which 
serve as illustrations of new and recent printing 
processes, 


‘SourH KENSINGTON AND ITS ART TRAINING. By 
Frank P. Brown, A.R.C.A. London: Longmans, 
Green & Go. 3s. 6d. net. 

Mr. Brown is the Headmaster of the Richmond 
School of Art, and the main object of his book is to 
defend the system of the Royal College of Art from 
the criticisms of the Report of the Departmental 
Committee issued in 1911; but, before taking up 
the cudgels in defence of his old school, he gives 
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rather an interesting account of the aid given by 
the State to art training since the first establish- 
ment of a School of Design in Somerset House in 
1837. The School of Design was so called after the 
French Ecoles de Dessin, and, as a matter of fact, 
the English schools which were established, not 
only in London but elsewhere, rather took for their 
models the French écoles, which were of course 
drawing-schools, and were not intended to train 
decorators or art workmen at all. Mr. Brown gives 
a good deal of information about the history of 
the movement, which gradually developed into the 
Royal College of Art, 

The statistics issued by the committee have 
been somewhat severely criticised, and Mr. Brown 
reproduces the corrections which were made in 
them at the time cf the publication of the report. 
The book has a short introduction by Mr. Walter 
Crane, who was Principal of the College in 1897, 
when the title was changed from that of the- 
National Art Training School. 

As a frontispiece to the book, there is an admir- 
able likeness of Sir Henry Cole, although in his 
narrative the author does not give quite sufficient 
credit for all the pioneer work done by that 
remarkable man. 


GENERAL NOTES. , 


Tue Roap EXHIBITION.—An exhibition of! road 
materials, appliances, and machinery used foy the 


construction, maintenance and improvement of 
roads will be held at the Royal Horticultural Hall, 
Vincent Square, Victoria Street, London, S.W., in 


connection with the International Road Congress 
to be held in London in.June, 1913. Ij will 
be opened on Monday, June 23rd, by Earl 
Beauchamp, First Commissioner of H.M. Office 
of Works, President of the Exhibition Committee, 
and closed on Saturday, June 28th. The exhi- 
bition is to be international, and is open to all 
classes of machinery, apparatus, materials, models, 
drawings, plans and maps illustrative of road con- 
struction. A piece of ground adjoining the Royal 
Horticultural Hall will be completely roofed and 
walled in, and paved with wooden sleepers to form 
an exterior section of the exhibition for the 
exhibition of heavy machinery. 


Exports oF Iranian Goops to TurKEy.—Now 
that commercial relations have been resumed 
between Italy and Turkey, it may be safely antici- 
pated that the signature of peace: will have a 
beneficial effect upon the trade between the two 
countries, During the first nine months of last 
year, the total value of the exports from Italy 
amounted to 107,900,000 lire (£4,316,000), of which 
64,400,000 lire (£2,576,000) went to Turkey in 
Europe, and 48,500,000 lire (£1,740,000) to her 
Asiatic provinces. The principal exports to Turkey 
in Europe were :—cotton yarn and manufactures to - 
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the value of 23,300,000 lire; woollen manufactures, 
3,400,000 lire; silk goods, 3,000,000 lire; flour, 
9,700,000 lire ; gemolina, 4,200,000 lire ; rice, dressed 
hides, rope, oranges and lemons, ironmongery, coral 
goods, caps, etc. The exports to Turkey in Asia 
were :—cotton yarns and manufactures, 27,600,000 
lire; woollen manufactures, 1,200,000 lire; silk 
goods, 4,400,000 lire; flour, rice, ironmongery, 
matches, sulphur, lead, coral goods, marble, 
alabaster, etc. From this if will be seen that the 
textile industries, which represent 564 per cent. of 
the total value of the exports from Italy, will be 
amongst those to benefit by the re-establishment 
of friendly relations between the two Powers. 


THE CONSUMPTION OF VODKA IN Russ1a.—Com- 
pared with the amount of vodka consumed in 
Russia in 1910, which was 291,000,000 gallons, the 
year 11911 showed an increase of 6,700,000 gallons, 
or a total of 297,700,000 gallons. Of this amount 
European Russia consumed 277,600,000 gallons, 
Eastern Siberia 6,700,000 gallons, and Western 
Siberia 13,400,000 gallons. In European Russia 
there / was an increase varying from one to 10 
per cent. throughout the country, except in the 
provirices of Viatka, Kazan, Orenburg, Perm, 
Samaira, and Ufa, which suffered most from the 
poor fharvest, and where the decrease amounted 
to 13ł per cent. In the provinces of Moscow and 
Peter!:burg there was a very considerable increase : 
in the former the consumption amounted to 
17,200,000 gallons, and in the latter to 15,000,000 
gallons, an increase of about 8 per cent. in each 
case. kThe greatest increase, however, was in the 
south-eastern provinces, where the consumption 
reached 22,500,000 gallons, an increase of about 
10 pe 4 cent. If the number of inhabitants in the 
Empi% be taken as 151,000,000, the amount con- 
sumeđt in 1911 averages a little less than two 
gallons: per head. The revenue from the sale of 
vodđdkąļ amounted in 1911 to £84,000,000. 


PRODUCTION OF WOOL IN Spain.—The total pro- 
duction of wool in Spain last year, according to 
some recently published statistics, amounted to 
50,400,000 kilogs (upwards of 50,000 English tons), 
of which 11,230,000 kilogs (about 11,000 tons) were 
exported, and 39,170,000 kilogs (39,000 tons) were 
consumed in the country. The best wool, which is 
of extrafine quality, is that produced in the Provinces 
of Estramadura and Castile, that from Andalusia, 
classed semi-fine, is considered the next best, 
whilst that produced in the northern part of Spain 
is of coarser qtality and cheaper. The total 
number of sheep in Spain last year amounted to 
16,449,303 head. The average weight of the fleece 
of the Spanish sheep is 3 kilogs (nearly 6% lbs.) 
Barcelona is the principal centre of the wool trade 
in Spain. The manufacture of woollen goods is 
very general in that country, especially in Cata- 
lonia, where the quality of the stuffs made com- 
petes favourably with those rhade in other countries. 
The principal manufacturing towns are Batcelona, 
Sabadell, and Tarazona, 
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HARBOUR IMPROVEMENTS ON THE LyBraNn COAST. 
—In a paper recently read before the Congress of 
Sciences at Geneva, it was stated that the Italian 
Government have authorised the expenditure of — 
15 millions of lire (£600,000), during the next two 
years, for the much-needed improvements of the 
harbours and landing-places on the Lybian coast. 
Allusion was made also to the important sponge 
fisheries on the coast of Tripoli, and the means 
proposed for encouraging this industry. 


THE LEATHER Inpustry IN Cuina.—The use 
of foreign leather in China, both upper and sole, is 
greatly increasing on the whole, and with the 
present changing style of dress, and cheap descrip- 
tions of leather shoes proving\more economical in 
the long run for many purposes to Chinese than 
their old-fashioned shoes, the imports of such 
leathers promise to advance remarkably in the 
near future. The imports in 1911 were valued at 
£580,000. A beginning is also being made in the 
manufacture of foreign leather in various forms in 
the open ports of China. Within the past few 
mouths, for example, the manufacture of leather 
trunks from foreign sole leather has been com- 
menced. The product, while lacking the finish of 
European and Americam products, and of even the 
Japanese product with which it comes into more 
immediate competition, has the merit of being 
fairly substantial and quite cheap. The Chinese 
have used native leathers, particularly pig-skin, for 
centuries in making trunks and boxes. They have 
used Chinese leathers for rain boots and other 
articles of wear, and Chinese leather has been 
manufactured for many years for many industries. 


THE JAPANESE MERCANTILE MARINE.—In 1911 
the mercantile marine of Japan consisted of 31,600 
vessels, of which 2,550 steamships are of an aggregate 
tonnage of 1,100,000; 6,400 sailing vessels and 
22,650 junks. Compared with the previous year, 
this shows an increase in the number of 170 
steam and 455 sailing vessels, Japan possesses 
two steamers of over 10,000 tons burden each, one 
of 9,500 tons, and six of between 8,000 and 9,000 
tons. Twenty-four lines of steamers receive sub- 
ventions from the Government. The fleets of four 
of the most important of these lines represent a 
total tonnage of upwards of half a million. 


AGRICULTURAL EDUCATION IN IraLry.—By royal 
decree the Higher Council of Agricultural, Indus- 
trial and Commercial Instruction in Italy was 
abolished in December, 1911, and a Council for 
Agricultural Instruction substituted. The new ` 
Council is to consist of fourteen members appointed 
by the Minister of Agriculture, and is ta give advice 
regarding proposed legislation and general pro- 
visions for agricultural instruction, agricultural 
schools of all kinds, aid to students, and other 
questions relating to agricultural, forestry, and 
zootechnical studies which he may refer to it. 
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NOTICES. 


NEXT WEEK. 

WEDNESDAY, JANUARY Ist, 5 p.m. (Juvenile 
Lecture.) CHERRY Krarton, ‘ Wild Birds and 
Beasts at Home.” (Lecture I.) 

The lecture will be illustrated by the cine- 
matograph. 

Most of the tickets have now been issued, 
but some still remain, which will be supplied 
to Members who apply for them at once. The 
tickets will be posted on Monday, December 
80th, as the Society’s House will be closed 
from Wednesday, December 25th, to Saturday, 
December 28th, inclusive. 


EXAMINATIONS, 1918. 

The Examinations will be held from April 
Tth to 11th inclusive. 

The last day for receiving applications from 
provincial centres will be February 27th. In 
` the County of London the last day will be 
February 15th. 

The following are the subjects :—Book-keep- 
ing, Accounting and Banking, Shorthand, Type- 
writing, Economics, Précis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, and Modern 
Languages. 

An examination in Arabic (Intermediate Stage 
only) will be held for the first time next year. 

The Examination Programme for 1918, con- 
taining the regulations for the formation of new 
centres, syllabuses of all subjects, and the 
papers set in 1912, may be obtained from the 
Secretary of the Royal Society of Arts, John 
Street, Adelphi, London, W.C. (price 3d., post- 
free 44d.). 


LIST OF MEMBERS, 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held 
on Thursday, December 12th, 1912. Sir J. D. 
Ress, M.P., K.C.1.E., C.V.O., in the chair. 


THE CHAIRMAN, in introducing the reader of the 
paper, said that Sir Bradford Leslie was well known 
not only by his great work as a bridge-builder, but 
because he was the possessor of that rare quality, 
an intellect which was at once critical and con- 
structive, in which the constructive predominated 
over the critical. He possessed, however, both in 
very high degree, although both were to some 
extent masked by a kindly and courteous personality 
which made it so pleasant and attractive to those 
who had the pleasure of his acquaintance to be 
associated with him in any business whatsoever, 
and would make it most agreeable to the large 
company assembled to hear his paper. 


The paper read was— 


DELHI, THE METROPOLIS OF INDIA. 
By Sır Braprorp Less, K.C.LE. 


It is just twelve months ago since His 
Majesty the King-Emperor, from his Court at 
Delhi, proclaimed that city as the capital of the 
Indian Empire. 

The following observations are intended to 
give a brief descriptive outline of a plan for 
giving effect to the proclamation of His Majesty, 
which plan, it is submitted, combines such 
manifold advantages that it should receive 
careful detailed investigation before any con- 
siderable outlay is incurred in the adoption of 
any other. 

Plague and fever are endemic at Delhi. From 
the latest official returns Delhi heads the list of 
mortality from all causes, among the four largest 
towns of the Punjab; and from the annual 
report of the Sanitary Department it appears 
that the incidence of plague in the Punjab is 
seven times greater than in Bengal. 
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Plague is a disease of dirt. It is remarkable 
that its incidence is much less at cities such as 
„Benares, Patna, and Calcutta, situated on 
perennially flowing rivers, which afford the 
inhabitants the luxury of bathing in the open 
air. At Delhi the flow of the Jumna is so reduced 
in the dry season that it is but little resorted to 
for personal ablutions. This accounts for the 
greater prevalence of plague in the Punjab, and 
at Delhi in particular, than in the Eastern 
Provinces. 

The climate of Delhi is malarious, and fever is 
prevalent, especially in the cold season, because 
of the vicinity of the low-lying undrained bed 
or “ Kadr ” of the Jumna River, which, except- 
ing for a slight fall from north to south, is dead 
flat, and as the flood waters subside becomes a 
malaria nidus of many square miles in extent. 
The prevalence of malaria is greater in years in 
which the winter rains are heavy, and less in 
years in which the winter rains, so beneficial for 
the crops, are deficient. Its duration also varies, 
but it never fails to take its deadly toll of the 
inhabitants of the Imperial city. 

By the location of the seat of government at 
a new city three miles off to the south-west, 
and five miles from the foundation-stones laid 
by His Majesty, these insanitary conditions will 
be avoided. but nothing is done to remedy the 
insalubrity of Delhi proper. Considering the 
improved knowledge of tropical hygiene and 
physical and material resources of the present 
day, it is submitted that measures should be 
taken to place Delhi at least on a par with 
Calcutta in point of salubrity. 

When Colonel Goethals and his staff undertook 
the construction of the Panama Canal they had 
a far worse problem to deal with. The climate 
‘was deadly. The death-roll in the days of 
de Lesseps from fever, dysentery, cholera, and 
drink was appalling. The American engineers 
realised that unless the workmen could be kept 
alive it was useless to attempt construction. 
With characteristic energy they put in practice 
the latest teachings of tropical hygiene, draining 
and sterilising the breeding places of mosquitoes, 
locating the workmen in sanitary barracks, with 
pure water, efficient conservancy, and strict 
discipline. By these measures they succeeded in 
reducing the death-rate to a figure comparing 
favourably with that of temperate climates. 

Conservancy, water-supply, drainage, ete., 
already receive attention in Delhi, but until the 
” dry season swamps of the Jumna are dealt with 
malaria will continue its ravages. 

The present proposal is to convert the swampy 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


i 


December 27, 1912. 


- 


dry season bed of the Jumna River into a lake 
by throwing a dam with an overfall weir across 
the river a short distance below the south or 
Delhi gate of the city. In the first instance, the 
height of the weir must be sufficient to cover the 
bed of the river with a sheet of water deep enough 
to float the dredging plant by means of which 
embankment and reclamation on both sides of 
the river would be effected. 

Evaporation and absorption over the area of 
the lake would to some extent reduce the dry 
season discharge of the river. 

The height of the weir should, therefore, be 
capable of adjustment by roller shutters so as 
to impound in the flood season a certain depth 
of water to provide for evaporation and absorp- 
tion, and for supplementing in the dry season 
the discharge over the weir, convertible into 
electric energy. This arrangement would afford 
a valuable addition to the present dry season 
flow at the Okhla weir, eight miles further down 
stream. The original borings taken at the site 
of the. East Indian Railway Bridge at Selim- 
aurh prove that a substratum of tenacious clay 
underlies the river-bed, and probably extends 
over the entire area of the proposed lake. If so, 
loss by absorption or percolation would be 
practically nil. 

With the provision of suitable bathing ghats 
on the lake frontage of the city the opportunity 
and luxury of personal ablution, which expe- 
rience has proved to be the best protection 
against plague, would be conferred on the inhabi- 
tants of Delhi, and no doubt they would appre- 
ciate the boon. 

These measures would remedy the principal 
causes of the unhealthiness of Delhi. The river 
would at all seasons be a wide sheet of water, 
entirely suppressing the insanitary “ Kadr” 
valley. 

Of course, the conservancy drainage and water- 
supply of Delhi proper must be brought up to 
date to complete the sanitary improvement of 
the city. Storm water would drain into the lake, 
but the sewage outfall would be below the dam 
into reservoirs treated on the septic system. 

The site for the seat of government might then 
be on the civil station, but as the area available 
between the ridge and the river is somewhat 
circumscribed, it would be supplemented by 
about half a square mile reclaimed from the 
river by means of a stone-faced embankment 
extending from a short distance above Metcalfe 
House down to Selim-Gurh point. The land 
behind the embankment, being filled by dredging 
from the river-bed, would increase the area of 
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the site of the new settlement to over two square 
miles, affording adequate accommodation for 
all departments. Space would be available to 
accommodate the Viceroy’s bodyguard to the 
north of Metcalfe House. : 

This site is capable of extension westward 
of the ridge, in the direction of the foundation- 
stones. By way of comparison it may be 
noted that a, quadrilateral figure, bounded on 
the east side by a line from Victoria Tower to 
St. Paul’s, Covent Garden; north, St. Paul’s, 
Covent Garden, to Albert Gate; west, Albert 
Gate to Sloane Square; south, Sloane Square 
to Victoria Tower, would have an area of one 
square mile only, of which not more than half 
is occupied by streets and buildings, the other 
half consisting of parks, squares, and other open 
spaces. 

This square mile contains Westminster Abbey, 
the Houses of Parliament, Buckingham Palace, 
nearly all the Government offices, Belgravia, 
clubland, hotel land, theatres, shops, etc., and 
is practically the official metropolitan area of 
Westminster. 

The official quarter of Paris from the Arc de 
Triomphe to and including the École Militaire, 
thence to the Place de la Bastille and back to 
the Arc de Triomphe, is a triangle of two and 
a half square miles area, of which not more 
than one-third is covered by streets and build- 
ings, including the Rue de Rivoli, Notre Dame, 
the Louvre, Palais des Tuileries, Palais des 
Beaux-Arts, Chambre des Députés, Quai d’ Orsay, 
Invalides, Ecole Militaire, Palaisdel’ Elysée, Hotel 
de Ville, Palais de Justice, all the great hotels, 
the best shops, and the best residential avenues. 
Besides the river, this area includes the Champ 
de Mars, the Invalides, Champs Élysées, Place 
de la Concorde, Jardins des Tuileries, Avenue 
Montaigne, and other open spaces. The streets 
are much wider than in London, and the public 
offices are less crowded together. 

Perhaps a more apposite comparison would 
be with Calcutta, where complete buildings for 
accommodating all the offices of the Supreme 
Government have recently been provided. 
From Fairlie Place to and including Fort William, 
and between Chowringhee and the river,is one 
and a quarter square miles, of which the open 
spaces—Dalhousie Square, Government House 
Gardens, and the Maidan—cover more than two- 
thirds. The remaining portion includes Govern- 
ment House, all the Government offices, the 
Post-office, Custom-house, Bank of Bengal, 
High Court, Writers’ Buildings (occupied by 
the Government of Bengal), and a large com- 
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mercial block between British India and Old 
Court House Streets, but not the chief residential 
quarters. 

Land acquisition’ and compensation would, 
of course, be greater at the civil lines than at 
the alternative site to the south-west. The 
commercial city would, as heretofore, expand 
westwards in the Sadr Bazaar and Subzimundi 
directions. 


There may be insurmountable objections to 
the adoption of the site proposed herein and 
shown on the sketch map as the seat of Govern- 
ment. It may be undesirable that the Indian 
subordinates of the Government should live in 
or in close proximity to the native city, or it 
may be the intention to provide the quarters 
built for them with allotments for cultivation 
or for pasture, or it may be necessary that the 
area reserved for the official city should be 
surrounded with camping ground for guests 
of the Viceroy on Durbar celebrations. 

If these or other considerations forbid the 
adoption of the site suggested by this paper for 
the seat of Government, it is to be regretted. 
Nevertheless, I submit it is essential that the 
projected lake and reclamation should be carried 
out to remedy the insalubrity of Delhi proper, 
and to provide space for the European com- 
mercial, manufacturing, and trading community 
which is certain to be attracted to the capital 
city. 

Above the railway bridge the permanent bank 
of the river—that is, the margin of the “ Kadr ” 
valley—on the left or east side is irregular and 
ill-defined. Pending survey, the water frontage 
of the Jake cannot on that side be exactly 
located. The water-level of the lake would vary 
by some six or eight feet. The slope of its bank 
must be at an inclination that would not expose 
a wide foreshore at low water. The formation 
of the slope would involve dredging, embank- 
ment, and levelling and protection against wave 
action. The earthwork would be contoured with 
the greatest elevation at the lake side, such 
elevated bank being made wide enough for a 
broad road and for building sites. There would 
probably be a gradual fall inland to natural 
ground level. Storm-water would run off inland, 
and be drained into the lake by stoneware pipes 
or culverts. This formation would ensure perfect 
drainage at all seasons. 

The termination of the upper or north end of 
the lake would, of course, vary according to the 
water-level, extending higher up in the flood 
season and receding as the water-level gradually 
subsided in the dry season. In the absence of 
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information as to the fall of the river-bed, the 
exact length of the lake cannot be shown on 
the map. With a sufficient depth impounded in 
the flood season to provide for evaporation and 
absorption, the larger the area of the lake the 
more water will be impounded to supplement 
dry season flow available for electric energy. 

The water-power developed at the weir avail- 
able for the generation of electricity would, in 
the first instance, be used for dredging and 
reclamation, and subsequently for lighting the 
city at night, and working tramways by day, 
and other purposes. 

In the monsoon there will always be a super- 
abundant supply of water-power. By the forma- 
tion of suitable drains and sluices and the pro- 
vision of centrifugal pumps, such water-power 
may be used for draining the Durbar area, so 
that the salubrity of the seat of Government 
will not be imperilled by the vicinity of a swamp, 
and at all seasons of the year the area will be a 
healthful well-drained place of recreation, avail- 
able for golf, cricket, aerodrome, racecourse, and 
for the exercise and review of troops, and 
valuable for pasturage or cultivation. 

It is said that the town planners have been 
cautioned to “‘ beware of water.” 

In Eastern Bengal the rice grows in water six 
or eight feet deep with straw eighteen feet long. 
A dense population thrives and multiplies 
in villages perched on islands in the midst of 
inundated rice-fields extending as far as the eye 
can see. The rainy season, when the inhabitants 
go to market in their boats, is the healthiest of 
the year. When the water is drying off the land, 
and weeds decay, there is some malaria. Even 
the retting of jute over large areas, except 
in so far as it pollutes the drinking water, is not 
insalubrious. 

In the dry season the former deserted beds of 
the Ganges and other rivers form extensive lakes, 
and snipe jheels, swarming with fish, wild-fowl, 
pelican, and water-lilies, are beautiful sheets of 
water, and even these are not malarious, and I 
wish I could be back there now. 

In Central India and Madras innumerable 
large tanks or reservoirs, often in chains one 
below the other, irrigate the land. So long as 
these, replenished by seasonable rainfall, are 
water areas, the health of the people is good. 
It is only when the rains fail and silted-up tanks 
are allowed to become shallow swamps that they 
are insalubrious. 

The Jubbulpore Branch and Chord lines of the 
Kast Indian Railway when first made were 
sparsely inhabited, and very malarious. As 
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cultivation has extended and water for irrigation 
has been kept on the land by banks and tanks 
these districts have become normally healthy. 

Again, in Japan a flourishing and vigorous 
people live in the middle of inundated rice-fields. 

I know of no instances where the proximity 
of reservoirs, lakes, or other sheets of water has 
injuriously affected the climate. 

Competitive designs were invited for laying 
out the new capital of the Commonwealth of 
Australia at Canberra. The point that first 
strikes the observer in the prize design is the 
great use made of the river frontage. It is pro- 
posed by damming back the river to form a 
series of lakes along the whole front of the town, 
the total water area being nearly five square 
miles. There can be no question but that, if 
this can be done, it will vastly improve the 
appearance of the city. The only difficulty 
would be to keep the lakes full during the 
long periods of drought which are sometimes 
experienced in Australia. 

What would the Commonwealth give for a 
glacier-fed stream like the Jumna to fill the 
lakes which they propose as the finest feature of 
their new capital ? 

At a comparatively small extra cost the pro- 
posed weir and dam across the river can be 
made to carry a line of railway, forming part of 
a railway about eighteen miles long between the 
Oudh and Rohilkund Railway at Ghazeeabad 
and the Southern Punjab Railway at Shakurpur, 
avoiding the congested Delhi central station, 
and connecting with the Agra Delhi Chord near 
Pahargunge. Such an avoiding line is necessary 
to accommodate traffic between the Oudh and 
Rohilkund Railway and the North-Western 
State Railway. It would also afford an alterna- 
tive connection between the United Provinces 
and the capital of India, and South Punjab and 
the irrigation colonies, in case of accident to 
the Selim-Gurh Bridge. 

The route of this railway will traverse about 
half a mile of high rocky ground to the south- 
west of Delhi proper by a deep cutting. The 
rock excavated will be used for the weir and the 
reclamation. Such being the case, the cost of 
excavation would be divided between the railway 
and the weir and reclamation, saving 50 per cent. 
to each. 

It will be objected that these works will take 
a long time to carry out and be very costly. 
Hurry is to be deprecated. ‘‘ Rome was not 
built in a day,” and India’s new capital, wherever 
it is built, will not spring up like a mushroom. 
Patient and intelligent study will be required 
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for the best and most economical solution of the 
problems that will present themselves to the 
engineer. No accurate estimate is possible until 
surveys have been made and plans prepared, with 
complete tables of quantities of work of every 
description. The maximum difference between 
the level of the lowest water in the dry season 
and the highest in the floods is 12ft. Delhi 
is well above the highest floods, and to provide 
for evaporation, the height of the crest of the 
weir may be a few feet above flood level, but 
at the maximum the head of water to be held 
up by the weir will not exceed 16 ft.—probably 
less—and I apprehend that there will be no 
danger of blowing. There is great engineering 
experience in the construction of weirs across 
the Jumna and Ganges. With an abundant 
supply of stone at half price, as previously 
explained, the cost of the weir should not be 
a very formidable item. The bed of the river 
to be dredged to fill in the area to be reclaimed 
on the west, and to raise the banks of the lake 
on the east side, is sand. With modern dredging 
and transporting plant, the over-all cost of 
dredging and depositing on the banks of the 
lake, up to an elevation of 30 ft., would be one 
shilling a cube yard. The total cost of reclama- 
tion and weir might be one million sterling. 
In such work expedition is synonymous with 
economy ; and if the work were let by contract 
it should certainly be completed in three years. 
The reclamation of the water frontage on the 
east or left bank of the lake, which may be 
some six or more miles in length, has already 
been described. Part of this frontage might be 
used for the large colony of subordinate Indian 
employees of Government. The permanent 
home of the majority of these men is Calcutta, 
but under the- changed conditions it will be 
necessary to make provision for their families 
at Delhi. At present most of them live on 
ground reclaimed from paddy fields by the 
excavation of tanks, and could well be housed 
on the elevated belt of land adjoining the lake, 
where they would enjoy the advantage of daily 
open-air bathing, which to the Bengalee is 
almost a necessity of existence. They would be 
ferried across the lake daily to and from the 
official city in covered motor-launches, for which 
piers would be built. Also a bazaar and bathing 
ghats and schools should be provided. The 
Hindus would probably build their own 
temples, and the Moslems a musjid. The 
remainder of the water frontage on the east side 
of the lake could be laid out as a park, or other- 
wise utilised. Excepting for storm water, 
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drainage into the lake would be strictly 
prohibited. 

The Mazagon-Sewree reclamation of the Bom- 
bay Port Trust, and the Immingham Dock on 
the Humber River, where millions of cubic yards 
of dredging and reclamation have been done at 
very low cost, are recent instances of the per- 
fection to which such plant has been brought. 

Consequently the cost would be minimised, 
and the site value of the land reclaimed, at 
urban rates, will, in all probability, more than 
cover the cost of reclamation. - 

Part of the cost of the weir and dam would 
be borne by the Oudh and Rohilkund and 
Southern Punjab Junction Railways referred to 
above, and the value of the electric lighting 
and tramear services worked by the power 
developed at the weir would cover interest on 
the balance. The outlay would, therefore, be 
remunerative. 

The water frontage of the reclaimed area on 
the right (or west) side of the lake, about two 
and a half miles long, would be laid out as a 
wide boulevard, with, in the first instance, light 
buildings only on the land side thereof; but, 
after a couple of years’ consolidation, the 
heaviest buildings on platforms of reinforced 
concrete would stand securely on the reclaimed 
area. Such a boulevard should be for the 
accommodation of pedestrians and passenger 
vehicles only. For dealing with goods or 
building material, removal of trade refuse and 
conservancy, a back thoroughfare should be 
provided, giving access to the rear of all premises 
on the boulevard. I mention this detail here 
so that it may not be forgotten when London 
builds its main central boulevard. The con- 
gestion of London street traffic is chiefly caused 
by the obstruction of delivery carts blocking the 
thoroughfare. 

The training embankment reclaiming a suffi- 
cient width for extension of the boulevard from 
Selim-Gurh down to the weir would be a great 
improvement to Delhi proper, but not being 
immediately necessary it might be reserved for 
the future. 

The new capital thus outlined would be 
contiguous to, and an integral part of, Delhi 
proper. It would be served by the existing 
central station, and would not require the 
construction of a special branch railway to 
connect it with the outer world. 

It may be that the “Kadr” of the Jumna 
in the dry season is valuable for cultivation 
and pasture. Any value it may have in that 
respect will be more than compensated by 
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licences for fishing in the lake. By proper 
stocking, the lake can be made to produce an 
enormous supply of rui, hilsa, and other fish, 
and snipe and teal will be plentiful in the jheels 
higher up the river beyond where the lake 
terminates. 

To whatever extent masonry may be used for 
architectural adornment of the capital, brick- 
work or concrete made of bricks must be the 
principal structural material of the city ; bricks 
or brick concrete must also be the foundation 
of all main thoroughfares and the material of 
sewers. Bricks must be burnt in millions. 
Economy of transport generally requires that 
the brickfields should be near the site of the 
buildings if suitable brick earth is available, 
but it is objectionable to have the suburbs of a 
large city cut up by brick pits. It is probable 
that cheap brickfields can be acquired at or 
near the head of the lake, from whence the 
bricks could be boated down and delivered on 
either side thereof, close to the sites at which 
they would be used. This would effect a very 
great economy in the cost of the main item of 
building material and keep the brickfields quite 
remote from the city. 

The historical associations of Delhi doubtless 
influenced its selection as the seat of Govern- 
ment, a further object being to enable more 
intimate personal relations to be maintained 
between the Viceroy and the feudatory princes 
and rulers; also in order that foreign princes 
and other visitors of distinction might be 
suitably entertained by the Viceroy; and last, 
but not least, to provide an Imperial City for 
the reception of H.M. the King-Emperor, or 
the Heir to the Throne, when he visits his 
Indian Dominions in order to become personally 
acquainted with the ruling princes of the 
feudatory States, and the people of India. 

These objects having determined the adoption 
of Delhi as the seat of Government, everything 
should be done to render it salubrious and 
beautiful. 

The erection of a cathedral church on a suit- 
able site should, as in the case of Khartoum, be 
carried out by voluntary subscription. 

When the lake is formed and the “‘ Durbar 
area” drained, as described above, the climate 
of Delhi will become normally healthy. After 
the beginning of September the heat rapidly 
abates in the Punjab. - The climate becomes 
delightful, and continues so until the end of 
March, seven months of the year. 

The wide boulevard, planted with trees on 
the lake side and with a handsome row of shops, 
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cafés, restaurants, theatres, clubs, and hotels 
on the west side, will be cool and shady. With 
so many and such varied attractions Delhi is 
certain to become a favourite rendezvous with 
the tourists who frequent India in annually 
inereasing numbers, especially at the season 
when the Viceregal Court is in residence. 

The rental commanded for frontages on the 
boulevard, added to the value of the electric 
power generated at the weir, and the increased 
flow of water at the Ockla weir, would be so con- 
siderable as to make it probable that a company 
could be formed for undertaking the construction 
of the dam and weir and of the dredging and 
reclamation in consideration of the revenue to 
be derived therefrom. 

The buildings which have been erected for 
the temporary accommodation of the Govern- 
ment of India are on the site proposed by this 
note for the permanent city. These buildings 
are good and commodious, and will last as long 
as may be required. Consequently the new 
Delhi need not be built in a hurry ; it can grow, 
and expenditure can be spread over a term of 
years, e.g., residential quarters may be provided 
at first, and the Viceroy’s Palace may be built. 
When this is ready His Excellency can vacate 
his temporary quarters at the Circuit House, 
then the secretarial and departmental offices 
may be taken in hand, and perhaps finally the 
council chamber, the “ Palais du Corps Légis- 
latif,” may be built. 

If the selected site, four miles to the south- 
west of the temporary city, is adopted, no such 
gradual transfer from temporary to permanent 
quarters is possible. Government must be in 
one place or the other ; consequently new Delhi 
must be built complete before the migration to 
it can take place. Obviously the gradual transfer 
from temporary to permanent quarters would 
facilitate finance and be a great convenience in 
every other respect. 

Without the navigation weirs, the upper 
Thames would, in the dry season, be but a small 
and insignificant stream, with pools here and 
there, and shallows elsewhere. By the weirs the 
waters of the stream are retained and the river 
is divided into a series of reaches of surpassing 
beauty, affording enjoyment to thousands of 
London’s citizens and visitors. The present 
proposal is to treat a single reach of the Jumna 
in the same manner as the Thames, primarily 
to suppress an insanitary swamp, but in addi- 
tion to accomplishing this it will result in the 
formation of a beautiful lake—surely mot an 
extravagant idea.to adorn the capital of India. 
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Nothing is more architecturally beautiful than 
a water frontage with trees and palatial buildings 
varied by ghats and piers. 

As a place of recreation available at all 
seasons and all hours to the inhabitants of Delhi 
for bathing, boating, and fishing, it is impossible 
to overestimate the value of the lake. It would 
relieve the monotony of barrack life to the 
troops, both European and native, while it 
would be an ideal scene for aquatic fétes, sports, 
or other public amusements. 

In federated States or Dominions, the seat 
of Government is seldom located at the largest 
city or chief centre of commerce. The deter- 
mining factors vary, but, whatever they may be, 
there is nothing that will, in the eyes of the 
public, so effectually vindicate the choice of 
Delhi as the seat of Government as making it 
an attractive city with a beautiful environment. 

The foregoing observations afford a general 
idea of the scheme suggested for the new seat 
of Government. Whether or not it will commend 
itself to the authorities, it is imperative that 
the insalubrity of Delhi should be remedied, and 
in no other way can it be effectively dealt with. 
His Majesty’s fiat will then happily result in a 
far-reaching development, which will make him 
the Founder, not only of an official home for 
Government during its sojourn in the plains, 
but of the manufacturing, trading, and com- 
mercial metropolis of India. 

The situation of Delhi, equidistant by rail 
from Bombay, Karachi, and Calcutta, has 
already made it the most important commercial 
entrepôt of Northern India for the distribution 
of imported goods, hardware, piece-goods, ete., 
and this pre-eminence must increase when it 
becomes the permanent home of the Indian 
Government Colony, the numerous Indian 
employees of Government and their families. 
The industrial development of Delhi has hitherto 
been seriously handicapped by the high cost of 
coal—over £1 per ton. Notwithstanding this, 
there are in Delhi some twenty factories with 
their own power-plants varying from small sizes 
up to 500 h.p. The cost per unit of power, 
whether produced by steam, oil, or gas generating 
plant,is unavoidably greater than in Calcutta 
or Bombay. Water-power developed by the 
weir converted into electric energy will be a 
cheap source of power. The Jumna being a 
glacier-fed stream, its flow in the season of the 
melting of the snow will replenish the lake 
annually even if the monsoon should fail. 
Obviously, therefore, the design of the weir 
should be such as to impound as much water 
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as possible in the rainy season. The data for 
calculating the extent of this source of power 
are not available, but the Jumna Power Project, 
with three or four hydro-electric generating 
stations on the upper course of the river, will 
develop some 50,000 h.p., which, at high voltage, 
can be transmitted to Delhi, ensuring a cheap 
and reliable source of power, which will enable 
factories of any description to be established in 
the vicinity of the city. 

Delhi is conveniently situated for a central 
depot, both for standard and metre gauge 
rolling-stock, which might be located near 
Shakurpur—there are no repairing shops nearer 
than Lahore or Allahabad. Workshops for the 
manufacture and repair of rolling-stock at 
Delhi would save empty running, and before 
they can be built will have become indispensable 
to relieve the pressure at existing workshops, 
where repairs of stock are always in arrears. 
Such workshops fully equipped with the newest 
type of machinery, driven by cheap electric 
energy, would, by keeping rolling-stock on its 
legs, greatly contribute to relieve the shortage 
of waggon supply, which constantly cripples the 
working of Indian railways. 

Besides workshops for the manufacture and 
repair of rolling-stock, engineering works would 
be required to undertake such work generally. 
A special branch would be the manufacture and 
repair of road motors of all sorts. The use of 
motors for inland transport of every description 
is bound to increase rapidly; many outlying 
towns or groups of towns, not sufficiently 
important for branch railways, may be served 
by motor vehicles. Indian potentates, rajas, 
and others are realising the luxury and con- 
venience of motor travelling, and all who can 
afford to do so will possess motors. Such 
vehicles must be kept in repair, and owners 
will save time and money by getting the work 
done at Delhi instead of sending their cars to 
Bombay or Calcutta. Rubber works for working 
up scrap tyres with new rubber, and leather 
works for making the coverings and cushions of 
car bodies, will all be wanted at Delhi; also 
presses for vegetable oils, and paint and varnish 
factories, besides textile and woollen factories, 
are certain to be established. These, with work 
for local municipalities, will keep the engineering 
workshops busy. 

Trade follows in the footsteps of commerce 
and manufactures. Stores, shops, showrooms, 
and agencies for the display and sale of goods of 
all nations will be established, and where people 
congregate entertainments and amusements will 
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be provided, making Delhi the true Indo- 
European metropolis. When the direct narrow- 
gauge railway from Saharanpur vid the Mohun 
Pass is made to Mussoorie and Landour, these 
hill-stations will be within twelve hours of Delhi. 

Indian cities with civil stations and canton- 
ments and a few general shops are distributed 
over India, but, except perhaps at the sea-ports, 
there are no Indo-European cities, which may 
explain the reason why an Indo-European style 
of architecture has never been evolved. Much 
discussion has taken place as to the style of 
architecture to be adopted for the Government 
official city of Delhi. A uniform style of 
architecture, especially if the work of one man, 
must be monotonous, and, unless the architect 
is a great genius, cannot fail to be depressing. 
Variety in ideas and inspiration relieve the sordid 
uninteresting impression which would be the 
inevitable result of a hard-and-fast rule as to 
style to be adopted. 

Until recently, architecture, of whatever style 
or quality it might be, was a clothing intended 
to beautify construction, and always revealed 
constructive methods. Recently a new type 
of structural architecture has been introduced, 
by which the weight and wind stresses are 
sustained by a steel frame, and walls cease to 
carry the weight and become mere partitions. 
To clothe such a building with an elevation 
simulating coursed masonry is a sham. Under 
conventional types of architecture, it may be 
that nothing better can be done. But I do 
venture to hope that the architecture in the 
official quarter of the new capital of India will 
be more original and imaginative than the 
recent architecture of Parliament Street. This 
street ends abruptly at Parliament Square, 
where all traffic, including the Coronation 
procession, has to negotiate a right angle, 
suggesting some relief in the shape of a rounded 
corner, but at this, the finest site in Westminster, 
no better treatment could be found than a 
square corner with rusticated quoins totally 
indifferent to the convenience of public traffic. 
However, the public accepts such architecture 
as inevitable, and foreigners are too polite to 
criticise. 

To return to New Delhi, the residence of the 
superior Government officials there will be 
intermittent ; it is, therefore, probable that hotel 
or club life may suit many of them better than 
setting up private establishments. Such build- 
ings as hotels and clubs may well be palatial, 
but it is to be hoped that the builders will study 
first the convenience of dwellers therein, and 
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subordinate to this ambitious attempts at 
architectural effect, recent examples of which 
in London have not been too happy. In 
tropical regions buildings must be spacious and 
lofty; social amenity demands that civic 
architecture shall be in some degree ornamental. 
Ordinary methods of construction, without steel 
framework, will continue to be used in less 
important houses and private residences. 

In such climates it is usual, it may be said 
necessary, to protect the walls from the sun by 
verandahs supported on pillars or corbels, with 
broad cornices at roof level. Such cornices, 
balconies, or pillared verandahs are more suit- 
ably treated by Indian design than by any 
exotic type of architecture. 

The perforated stonework, brought to rare 
perfection by native craftsmen in providing 
screened balconies for Indian ladies, is eminently 
suited for substitution for the wooden louvres 
generally used to exclude the sun and admit the 
air. With the steel framework for giving stability 
to the main building, such external features as 
verandahs, etc., can be built in stone not over- 
loaded with superfluous ornament, but dependent 
for architectural effect on symmetry and well- 
proportioned general features, and judicious use 
of decorative structural detail. Such a style of 
art suited to the climate and the modern system 
of construction cannot be renaissance. It may 
be a new style, ‘‘ Indo-European.” 

The adoption of a pseudo-renaissance style, 
which no longer interprets the structural 
methods of the age, is the final breaking adrift 
of architecture from its traditional foundation 
on the builder’s art, and in the case of new- 
Delhi would be putting new wine into old 
bottles. In matters of physical and material 
progress the world is still in its infancy, and it 
is to be hoped that by the help of study and 
commonsense, allied to imagination, something 
better can be accomplished—there is no true 
art without hard work. In the words of Sir 
Joshua Reynolds: “ You must have no depen- 
dence on your own genius. If you have great 
talents, industry will improve them; if you 
have but moderate ability, industry will supply 
their deficiency. Nothing is denied to well- 
directed labour; nothing is to be obtained 
without it.” 

In the foregoing observations I have 
attempted to explain the works required to 
free Delhi from endemic disease by which its 
population is periodically afflicted, and to show 
that such works will, in the future, be remunera- 
tive by elevating the Mogul capital to be á living 
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manifestation of the vitality and energy restored 
to an ancient civilisation by Western influence. 
How, in short, the Imperial and beneficent 
ideas of their Majesties when the Royal decree 
was promulgated twelve months ago may be 
worthily ‘realised in literal conformity with 
their intentions. 


DISCUSSION. 


THE CHAIRMAN (Sir J. D. Rees, M.P.), in opening 
the discussion, said that when Sir Bradford asked 
him if he would occupy the chair, he said that he 
was opposed to the change of the seat of govern- 
ment, but it having become wn fait accompli, he 
felt it his duty, as a loyal subject of the King- 
Emperor, to do his best to show how it could best 
be carried out. That also was his (the Chair- 
man’s) position. He was not blind to the pleasures 
of irrelevance or to the joys of contention, but on 
the present occasion obviously the issue before the 
meeting was exactly what the author had described 
it to be; and if anybody endeavoured to discuss 
the policy of the removal of the capital it would 
pe his duty, as Chairman, to suppress any such 
remarks. He thought everyone must have noticed 
how the paper contained detail without prolixity, 
and compression without obscurity; that it was a 
statesmanlike co-ordination of all the requirements 
of a very complex situation. The author had dealt 
with the subject as a statesman, and would seize 
the opportunity afforded by the new policy to 
improve the health of the city—to make a city 
worthy of the occasion—and not merely to impose 
upon a prostrate public some kind of architecture 
or somé particular views of his own, which was 
too often the spirit in which such a subject was 
treated. It was remarkable how the author had 
foreseen all the requirements of the situation and 
provided for them. Not long since, Sir Bradford 
built a pioneer railway in the heart of Central 
Africa, and it was pointed out to him that he must 
make all the abutments and piers of cut stone, 
regardless of the fact that none could be obtained 
in the neighbourhood. He thereupon used re- 
inforced concrete, which proved to be better than 
stone; and everybody who had since inspected the 
railway had been astonished to find that it was built 
so as to withstand floods and all the troubles that 


‘afflicted a new railway in the remotest place left 


in the world. That showed what an original mind 
the author had, and how capable he was of dealing 
with a novel situation. He hoped some of the dis- 


-tinguished officials present would bring the paper 


"under the notice of the authorities, so that the 
author’s advice might be invited upon the sub- 
ject, unless indeed Mr. Ramsay Macdonald, who 
had sailed that morning, possessed sealed orders, 
which he was to open on arrival in India, for 
the settlement of that and any other little out- 
standing question. The authorities could not do 
better than take Sir Bradford into their counsels, 
and he sincerely hoped they would: It would be 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


December 27, 1912. 


seen from the plan that the author desired first of 
all to make the new capital where the civil station 
was. There were innumerable reasons in favour 
of that proposition, particularly because it was the 
traditional site of Delhi. But if the site chosen 
by the new committee was eventually adopted, 
it would still be necessary, in order to provide a 
healthy proximity, to carry out the works which 
the author had described, so that a new Delhi 
might arise on the banks of the glacier-fed Jumna, 
with all the beautiful adjuncts that the author had 
so well described. If the capital was built in the 
way suggested by the author it would be a magnifi- 
cent one; and those who had lived in houses upon 
the margins of lakes and rivers in India, and found 
long spaces between their houses and the water 
for most of the year, would realise what an 
attractive prospect the author had put forward for 
the new capital of the Indian Empire. 


Sır George Birpwoop, K.C.1.E., O.S.I., M.D., 
LL.D., said no one could be more incompetent 
than himself to criticise a paper on any question 
of engineering ; and although he had listened to Sir 
Bradford Leslie with the liveliest interest, he would 
not attempt either to agree or disagree with any 
of the proposals of a professional character he had 
advocated, and would only offer a few roundabout 
observations on them. He himself had suggested 
that Sir Bradford Leslie should be asked to read 
the present paper, as probably the greatest living 
authority on the engineering questions with which 
it deals; and all his life he had held the view that 
architects called upon to design buildings, if not 
also engineers themselves, should always be asso- 
ciated in the structural planning of them by 
engineers; and, in the case of private residences, 
with house agents, who knew better than either 
engineers or architects the little details in the 
arrangement of rooms essential to the complete 
comfort of our British house-mothers. Of course, 
he was whole-heartedly for Delhi being constituted 
the secular capital of India, but he fully agreed 
with Sir Bradford Leslie that the engineering 
and the architecture of the new Imperial Delhi 
should be proceeded with deliberately—slowly and 
surely—if it was to prove worthy of the historical 
Delhi of the Muslims, that is, ‘of the Great 
Mo(n)gols, and the legendary Delhi of the Hindus 
—that is, of the Rajputs of India. As to the 
architecture of it, that must be determined very 
much by the necessary civil and military engineer- 
ing requirements and features of the site; and by 
the genius of the architect who might be-selected 
to give artistic effect to them. What “style” or 
“ styles” he should select he would not attempt 
to say. Engineering was making such stupendous 
advances, and so bewildering in the case of wireless 
telegraphy and aerial locomotion, as to involve 


‘immediate and most revolutionary modifications 


of architectural “styles.” An eminent engineer 
had recently said that “in thirty years—it might 
be ten—cargo ships would be flying between 
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London and Bristol, and Southampton and Ply- 
mouth, and Montreal and New York, within 
thirty-six hours.” Why, that already reduced the 
Suez Canal, and the not yet completed Panama 
Canal, to “scrap heaps”! Then, again, it was 
difficult to limit the modifications in the climate 
of India that might result from the establishment 
of Delhi as the head administrative seat of the 
Imperial Government of India. Delhi lies within 
the desert area of India; a continuation of the 
desert areas of Persia, Syria, Arabia, and Africa, 
and again of Mexico; by which the climate of the 
whole northern tropical and temperate zones of 
this globe is regulated. The extreme parching of 
the deserts of Rajputana and Scinde during the 
months of March, April and May sucks up all the 
moisture from the Arabian Sea, which, during 
the months of June, July and August, and on 
into September, is poured down over all Western 
and Central, and North-Western India, in the 
torrential rains of the South - West Monsoon. 
Already the afforestation of India, under our 
energetic rule, is encroaching from all sides on 
the desert region between the Indus and the 
Ganges; and the natural tendency with us will 
inevitably be to give an immense impetus to this 
beneficent work, as it will superficially appear to 
be, by the location of the headquarters of the 
Indian Forestry Department in the new Delhi. 
When he (Sir George Birdwood) took all these 
possibilities into consideration, he must confess 
that he felt staggered; and, although in no sense 
an opium eater, the whole question of the new 
Delhi rose before him in a sort of Apocalyptic 
vision! But, if only for that very reason, he felt 
most grateful to Sir Bradford Leslie for his paper, 
which had given no one present greater mental 
pleasure than himself. He had only one really 
critical objection to raise against it, and that was 
to its title. The new Delhi could never be spoken 
of in a civil sense, and he hoped would never come 
to be spoken of in an ecclesiastical sense, as the 
“ metropolis” of India. He knew London was 
illiterately spoken of as the ‘“ metropolis” of 
England. It is the ‘‘ metropolis” or ‘ mother 
city” in a civil sense only of “ Londonderry” ; and 
in an ecclesiastical sense can be held to be only 
the metropolis of Islington, Kensington, Stepney, 
and Willesden, in virtue of each of these boroughs 
having in recent years had Suffragan Bishops set 
over them, under the Bishop of London, who, he 
presumed, is their “ Metropolitan.” The “ metro- 
polis” of England, in the ecclesiastical sense, is 
Canterbury. If a Bishop of Delhi were appointed, 
as he hoped would be the case, and he were given 
jurisdiction over the other bishops of the Church 
of England, he would be their Metropolitan; and 
Delhi the “ metropolis,” in an ecclesiastical sense, 
of India. But he hoped that would never be; for 
if we were to have an Archbishop of the Church of 
England in India, it should be of Madras, from 
the association of Southern India with St. Thomas. 
Meanwhile, Delhi could be rightly spoken of simply 
as “the Capital of India.” 
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Mr. J. F. Fray, C.S.I., congratulated the 
author on the scientific imagination which had 
enabled him to clothe, with the glamour almost of 
beauty, the dry bones of an Indian administrative 
problem. He could not say whether the scheme 
would pass the criticism of the various experts. 
whose gauntlet it would be necessary to run, but 
if it did, and visitors to Delhi eventually saw the 
beautiful lake that had been suggested, future 
generations would owe a debt of gratitude to Sir 
Bradford for improving the health and enhancing 
the beauty of the ancient historical city of Delhi. 
He desired to make only one minor criticism of the 
paper, with almost all of which he agreed. The 
author said it would be necessary to provide space 
for the commercial, manufacturing, and trading 
community which was certain to be attracted to 
the capital city, and subsequently he referred to 
Delhi becoming the commercial, trading, and 
manufacturing metropolis of India. Personally, 
he could not agree with that hope; he thought 
there was no certainty, and not even a probability, 
of it being accomplished. The removal of the 
capital from Calcutta would not reduce by one jot 
or tittle the commercial prosperity of that city; 
and, in the same way, the establishment of the 
capital at Delhi would not accelerate the 
commercial prosperity of Delhi. He was proceeding 
to criticise adversely the expenditure of millions 
in establishing a capital at so unsuitable a place as 
Delhi, and to suggest a plan by which this waste 
of money could be avoided, when the Chairman 
stopped him. 


Prorgessor W. J. Simpson, C.M.G., M.D., said 
he would like to join with the previous speaker in 
congratulating Sir Bradford Leslie on his paper. 
The manner in which the subject was treated was 
worthy of its importance and magnitude. He, like 
many others, regretted to learn of the announce- 
ment that Calcutta was no longer to be the capital 
of India, but since it was irrevocable he was pleased 
that Delhi had been chosen as the Imperial city. 
His reason was a very different one from those 
usually put forward. It was because Delhi was so 
extremely unhealthy. It was not to be understood 
that he had any evil designs against the officials 
and others who would be obliged to reside in the 
new capital. He did not wish any of them to suffer 
from malaria, cholera, plague or even Delhi boil. 
But he felt that a great opportunity had arisen 
in which the unhealthy conditions of Delhi and its 
surroundings could no longer be disregarded. It 
gave the Government of India an opportunity of 
showing to the world that English people, just as 
well as Americans, could convert an unhealthy 
locality into a healthy one, and build on it a 
salubrious and beautiful city. Whether the site 
proposed by Sir Bradford Leslie commended itself 
from every point of. view he was unable to say, 
for his recollections of Delhi and its exact surround- 
ings were becoming rather hazy. But whichever 
site was chosen, he was in agreement with Sir 
Bradford in-saying that it was imperative that the 
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insalubrity of Delhi should be remedied, It was 
impossible for him to enter into the merits of the 
scheme, other than from the health point of 
view, and in this connection he would say that 
the conversion of the swampy, dry-season bed 
of the Jumna into a lake and the reclamation 
and drainage of the remaining low-lying lands, as 
advocated by Sir Bradford Leslie, were on sound 
and sanitary lines, and would convert the malarious 
and marshy Kadr into a healthy area. Sanitarians 
were not afraid of water under certain conditions. 
It was not large sheets of running water, filled 
with fish and free of rushes and weeds, that sani- 
tarians condemned, for they were not the condi- 
tions that produce malaria; but it was the pools, 
puddles, ditches, and marsh lands, such as existed 
in the area proposed to be dealt with, and which 
would be abolished by Sir Bradford Leslie’s scheme. 
It was the wide expanse of irregularly-graded low 
lands left by the fall of the level of the water, 
and the pools which were thus formed, together 
with those caused by the footprints of men 
and animals on the soft mud or sand that were 
the chief breeding-places of mosquitoes. It was 
not the large sheets of water. He had been par- 
ticularly impressed with this fact in West Africa 
in relation to the lagoons there. He was glad to 
learn that Sir Bradford Leslie objected to a wide 
foreshore when the lake was low. Professor 
Simpson, however, for the reasons he had just 
given, hoped that under no circumstance would 
there be any foreshore, but that the banks of the 
lake would so shelve as to avoid this even at the 
lowest level of the lake. Sir Bradford Leslie’s 
policy of having no brickfields or pits near the city 
or suburbs was a sound one. Excavations of any 
kind were potential sources of malaria, and would 
nullify the benefit from other reclamation works. 


Sir M. M. BuownacGree, K.C.I.E., said his 
mind had been relieved of a considerable amount 
of anxiety by the remark made by the last speaker, 
that the water plan for the new city of Delhi, which 
formed the substantial part of the author’s paper, 
was one to be commended upon medical and 
sanitary grounds. When the subject was discussed 
at a recent meeting, at which the author briefly 
indicated the lines of hisscheme, the objection was 
raised that the spread of water in a given locality 
not only did not prevent malaria and plague from 
spreading, but that it very often occasioned those 
diseases. That was a subject upon which only 
medical men could give a correct opinion, but he 
xttached some importance to the objection raised 
because he remembered that in the eighties the 
flats of Bombay were submerged within artificial 
limits. That gave rise to an enormous amount of 
mosquito plague, which devastated a large portion 
of the neighbouring hill population, and many 
valuable lives were sacrificed. But after hearing 
the last speaker, one could see that the initial fault 
in the Bombay plan was that a body of water was 
confined, no provision being made for living water 
to flow in and out, and that perhaps was the cause 
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of the trouble. Although the author had produced 
an excellent plan for ornamenting and beautifying 
Delhi, he had not forgotten the economic part of the 
subject. He had suggested that the electric and 
other agencies, which would be the concomitants of 
the measures he proposed, would contribute to 
the economic development of Delhi, and in a great 
many cases would pay for the cost of the improve- 
ments themselves. That he regarded as by no 
means the least commendable feature of the 
scheme, because it was well known that the con- 
struction of the new Delhi would cost an enormous 
amount of money, and if by any means the amount 
could be diminished and some relief afforded to the 
revenues of India, any scheme that resulted in such 
economy ought to receive a great deal of considera- 
tion, as he believed the author’s scheme would, at 
the hands of those who were concerned with the 
project. 


Mr. E. B. Havect said that if the author had 
devoted himself to the problems of wood, brick and 
stone as applied to ordinary architectural uses in 
the same way as he had studied iron and steel, he 
would have been as great an architect as he was an 
engineer. In that case probably very little, or 
nothing, would have been heard of the proposal to 
build the new Delhi in the Renaissance style. It 
was not generally recognised that Indian builders 
had been as great in the engineering as in the purely 
esthetic side of architecture. They used iron 
girders centuries before they were thought of in 
Europe, but only occasionally—the reason being 
an eminently practical one. India, especially in 
the north, including the districts round Delhi, 
was peculiarly rich in building stone of a very fine 
quality, which could be worked almost as easily 
as wood. When stone of such quality could be 
obtained in unlimited quantities and of almost any 
dimensions, there was comparatively little reason 
for using iron in ordinary buildings. Stone was a 
far better architectural material. Architects had 
begun to use iron in Anglo-Indian buildings, 
mainly because it was used in that way in 
Europe, with the result that. the Indian stone 
quarries were.closed, a great Indian industry had 
decayed, and building stone was becoming in some 
places as scarce and as costly as it was in Europe. 
For whose interest was that done? Certainly 
not for India’s. If Indian stone quarries were 
properly developed and connected with railways 
and water-carriage, iron girders and steel frame- 
work might generally be left to the jerry- 
builders. At the present time the Victoria 
Memorial was being carried out in Calcutta. When 
the scheme was started, the European architect 
actually proposed that all the marble used in its 
construction should be imported from Greece and 
Italy, and but for the energetic representations 
of Sir Thomas Holland, who was then Director 
of the Geological Survey of India, the contract 
would have been sanctioned by Lord Curzon. 
That was an illustration of what happened 
when architects who were ignorant of Indian 
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conditions were allowed to have their own way. 
The same thing would happen at Delhi if 
European architects were allowed to do as they 
pleased, because they were European experts. If 
Indian conditions were understood by English 
architects, or if they had the least idea of the fine 
buildings that had been constructed by the Indian 
master-builders, even within the last fifty years, 
no more would be heard of the foolish proposal to 
build the new Delhi according to a Western 
archeological formula which had nothing to do 
with real architecture. He could show photo- 
graphs of modern Indian buildings, the existence 
of which was not dreamed of by architects in 
Europe, or even by Anglo-Indians who ought to 
know. In Europe there are many societies for the 
preservation of ancient buildings. There was 
required in India a strong society for the preserva- 
tion of the Indian living building tradition; for 
when a living building tradition existed there 
was always a possibility of creating new buildings 
as beautiful as the old ones. In England, where 
many generations of paper architects had killed 
the building tradition, it was only possible to 
patch up the old ones and build lifeless imitations 
of them. That dismal process was forced upon 
them in Europe, but there was no valid reason, 
either in architecture or in engineering, why it 
should be transferred to Delhi. 


Mr. Ernest Benepict, M.Inst.C.E., said he had 
no doubt, from the experience he had of engineering 
both in England and in India, that the author’s 
scheme was perfectly practicable, and that if it 
were carried out one of the finest and most healthy 
capitals in the world would be the result. 


Mr. Rosert F. CuisHoum, F.R.I.B.A., said 
that before it was possible to introduce Renaissance 
architecture into Delhi it would be necessary to 
introduce the workmen who could build in the 
Renaissance style. It was no use collecting a 
number of natives together, teaching them an art 
they did not know, and expecting them to do good 
work. In the old city of Delhi were the most 
beautiful specimens of structural architecture to 
be found; the roofing in the interior of the old 
mosque of Sheer Shah was a lesson to the 
whole world. It was with that European builders 
had to compete, and in competing they must 
understand the particular form of intelligence of 
the workmen they would employ. 


| Mr. G. D. LEsLIE, R.A. (brother of the author), 
said he knew nothing about India, but he did know 
his brother very well. Sir Bradford went out to 
India in 1857, had been intimately connected with 
it ever since, and every one of his works had been a 
great success. 


Siz WILLIAM LEE-WARNER, G.C.S.I., in propos- 
ing a hearty vote of thanks to the author for his 
interesting paper, said the Society was indebted 
to Sir Bradford for giving the Indian Seetion such 
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an excellent “kick-off” for the season. Those 
present would leave the meeting feeling that a 
certain inspiration had been breathed on the 
subject by Sir Bradford. He was sure all would 
feel that an enormous work lay before the Govern- 
ment, one to which the nation must give the best 
of its intellect and forethought. In listening to 
the paper it was impossible to forget Delhi’s past 
history and its potentialities in the future. The 
West prevailed over the Hast in its technical and 
scientific knowledge, and in its knowledge of 
sanitation, but the West could learn much from 
the spirit of India and its fine buildings. To get 
the best of both hemispheres—the taste of the Kast 
and the practical knowledge of the West—applied 
to the building of the new city at Delhi was what 
everyone hoped; and that result would be facilitated 
by the paper which had been read. 


Sır James Witson, K.C.S.I., in seconding the 
motion, said that he knew something of Delhi, as 
it was the first station to which he was appointed 
when he went to India thirty-seven years ago. 
He had spent all the different months of the year 
there, and knew weli its disadvantages as well 
as its advantages from the health point of view. 
When he first arrived half the city was in ruins, 
the dreadful rainpour of September, 1875, having 
washed down most of the mud buildings, of which 
a large number existed in the city. In addition to 
that, he had seen a large proportion of the population 
suffering from fever; and he knew how extremely 
unhealthy at certain times of the year Delhi could 
be. In listening to the author’s scheme he had 
been greatly struck with the possibilities that 
seemed to open up of improving the health of the 
city. That was a much more important question, 
than whether the new Government capital should 
be built to the north of Delhi or to the south-west, 
or wherever it was to be. There were hundreds 
and thousands of people cooped up within the 
town-walls who every nowand then were decimated 
by malaria, and if by turning the river-bed into a 
lake, as suggested by the author, the health of 
the population of Delhi would be improved, that 
was a more important thing than the creation 
of a beautiful city with boulevards. When a man 
of Sir Bradford’s experience and knowledge stated 
that not only was that likely to be attained, but 
that in the end it would pay its own way, he 
thought the scheme was deserving of very careful 
consideration by the authorities. It was quite 
possible that future generations of the inhabitants 
of Delhi would bless the name of Sir Bradford 
Leslie for having given them a new lease of life. 


The resolution of thanks having been carried, 


- SIR BRADFORD LESLIE, in reply, said he greatly 
appreciated the cordial manner in which the vote 
of thanks, proposed by Sir William Lee-Warner, 
had been seconded by Sir James Wilson and carried 
by the meeting. He was extremely gratified to’ 
find that his views on the sanitary improvement 
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of the capital of India had received such eminent 
and -unanimous approval from a distinguished and 
representative meeting, so well qualified to form 
an opinion. He had not approached his subject 
without experience. One of his first works in India 
was the building of the Sealdah terminus of the 
Eastern Bengal Railway in 1859-60, in the middle 
of a densely - populated suburb of unimproved 
Calcutta, the insanitary condition of which was 
indescribable, while the mortality among the work- 
men was deplorable. He had profited by that 
experience. Since then, in carrying out large 
works in India, engineers had learnt the measures 
necessary to protect their numerous colonies of 
workmen from invalidity. He could quote instances 
where his men worked for years located in the midst 
of thickly-populated villages that were decimated by 
disease, without themselves being affected, and, in 
fact, with a clean bill of health ; the men, of course, 
being hutted on a specially-drained area and sub- 
ject to all proper sanitary precautions. If the 
surveys and topographical studies were thorough, 
and the necessary works were suitably designed and 
carried out in a well-considered programme, he did 
not hesitate to say that the result must be satis- 
factory in every respect. In the paper he had had 
the honour of submitting to the meeting, he had 
indicated the principal features of the project, 
which, as Professor Simpson said, would convert 
an unhealthy locality into a healthy one, and 
result in the building of a beautiful and salubrious 
city. In conclusion, he was sure that everyone 
present would concur with him in feeling very 
much indebted to their able and genial Chairman 
for the admirable manner in which he had presided 
over the meeting. 


‘Sir Guinrorp L. Moxnzsworts, K.C.LE., 
writes :—I regret that I was unable to be present 
at the meeting when Sir Bradford Leslie read his 
paper on ‘ Delhi, the Métropolis of India.” The 
advantages of his proposed scheme have been so 
ably and exhaustively set forth that little remains 
to be said, except that I entirely endorse his 
opinions. It stands to reason that the substitution 
of a constantly renewed lake in the place of the 
existing pestilential swamp must work wonders 
in the improvement of the sanitary condition of 
Delhi. Looking at the scheme from an engineer- 
ing point of view, Iam convinced that it is quite 
feasible, and that it could be carried out at a 
comparatively low cost, which would be amply 
justified by the immense and numerous benefits it 
would confer upon Delhi, even if that city were 
not the metropolis. A fortiori would it be justified 
under the existing conditions. ` Even though it 
were decided to adopt a site three miles away, 
Delhi, if left in its present insalubrious condition, 
would be a source of infection, beeause the inter- 
course between “old” and “new” Delhi would 
necessarily be great and constant. The advantages 
of retaining and improving old Delhi, whether from 
political, esthetic, sanitary, or other reasons, are 
very great, and it is to be hoped that the proposed 
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adoption of a site three miles away will be 
abandoned. 


Mr. R. F. CmısmoLm writes :—It was so impos- 
sible to treat this great subject seriously in the 
three minutes so amusingly allotted to me by our 
Chairman, that I trust you will allow me to add a 
few remarks in the Journal. While expressing 
gratitude to Sir Bradford Leslie for his admirably - 
thought-out paper, I would also express surprise 
—which I feel certain every one present at the 
meeting shared—that the authorities, who possess 
unlimited power, should not already be in possession 
of the valuable suggestions he has made and have 
acted on them, or given very good reasons why 
they should not be acted on. If I heard aright, I 
gathered that Mr. Havell is under the impression 
that Sir William Emerson, the architect of the 
Victoria Memorial, is without Indian experience. 
This isnot so. Sir William actually resided in India, 
and four of his works which I know—the Allahabad 
College, the Bombay Market, a church in Bombay 
(the name of which I forget), and the chancel 
of the Bombay Cathedral—are works which have 
not yet been beaten in their particular line. His 
knowledge of Indian architecture is great, and— 
perhaps unconsciously—influenced his prize design 
for the Liverpool Cathedral. It is curious that he 
should have forsaken his old love in the Victoria 
Memorial. The explanation of the employment 
of Italian marble in the Victoria Memorial 
instead of Indian is very simple. I myself 
very much prefer the Indian marble, but had to 
use Oarrara because an absurd royalty renders the 
price of the Indian marble prohibitive. Although 
I heartily concur with Mr. Havell on artistic 
matters, I must differ with him when he speaks of 
building materials. Iron beams are certainly 
found in the Black Pagoda and possibly elsewhere, 
but India never possessed rolling mills, or a know- 
ledge of the Bessemer steel process, and it is these 
two inventions which have revolutionised building 
throughout the world. So called scholastic “ Re- 
naissance ” is as dead now, and out of place, as the 
Greek language would be on the posters of a kine- 
matic peep-show. Ifitis a fact that Renaissance 
is to be the official architecture of the new Delhi, 
the outlook is appalling! Fifty years ago I pointed 
out in the Calcutta Englishman that “ so long as 
we imported art from Europe with our beer and our 
bonnets, the case of art in India would be hopeless.” 
Since this was written Bombay has been made a 
fashionable Gothic city! What is it now? Are the 
Renaissance men of to-day better than the Gothic 
men of their day? Are they as good? Another 
question—Are all the earnest workers in Indian 
architecture, both native and European, a mass of 
useless “ poggles,” that they should be ruthlessly set 
aside like the eminent author of this valuable paper? 


Dr. Joan Porex, C.I.E., writes:—I had the 
pleasure-of knowing Sir Bradford Leslie in India, 
and can endorse every word his brother has said 
about him. In all his engineering schemes for the 
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good of India, Sir Bradford Leslie has always been 
profoundly right, and I can recall how he—in the 
year of the “three strong eights” (1888), I think 
it was—advocated the linking-up of Karachi and 
Delhi across the Rajputana desert. The mighty 
Public Works Department of India—including those 
who wore ‘gold on their breeks” and those who 
did not—were all against him, and declared that 
railway lines across this desert could not be made, 
and even if they could be made they would not 
pay. Sir Bradford insisted that they could be 
made, and would pay, and I remember how he 
carried me off to Manchester one winter night to 
tell the Chamber of Commerce there the truth 
about the so-called “deserts ” of Rajputana and the 
alleged “rolling” sandhills. Sufficient to say, 
since then, the Rajputana desert has been bridged 
by railways, and these railways do pay. I feel 
perfectly certain that the scheme Sir Bradford has 
now put before us for a healthy Delhi is a perfectly 
feasible one. With the insight of commanding 
genius he has caught a glimpse of what can really 
be done to remove the reproach of a pestilential 
Delhi, and has revealed a scheme which Sir George 
Birdwood correctly describes as “apocalyptic.” I 
agree with all Sir Bradford has said about the 
architecture of the new Delhi. Might I add the 
hope that “glass ” will largely enter into the con- 
struction of the Government offices? Of course, 
anything in the nature of a Crystal Palace would 
prove a hot-house in India, but I have long held the 
opinion that, both here and in India, Govern- 
ment offices should be constructed on the same 
principle as banking-houses, where those who 
pay for the labour can see their employees at 
work through the glass. The people of India 
would then be able to see how busily the official 
bees were working in their palatial hives. There 
is only one point in which I differ from Sir Bradford 
in his paper. I do not think plague can be justly 
or correctly described as ‘‘ a disease of dirt.” Asa 
matter of fact, in Bombay the dirtiest people, or 
rather those whose occupation was the dirtiest, 
were practically immune from plague although 
they were exposed more than others to contact 
with rat-fleas. The real cause of plague has yet 
to be discovered; but within the last few months 
a great German specialist has, I hear, maintained 
that he has discovered its true source in the 
« mould” of grain, or mouldy grain. ‘“ Mould” is, 
of course, a kind of dirt; so, if it be true that mould 
causes plague, then plague may be described as 
“a disease of dirt,” but not in the sense that dirty 
people are most liable to it. Be that as it may, 
there can be no doubt that a plentiful supply of 
flowing water at Delhi for washing and other 
purposes, as proposed by Sir Bradford, will tend to 
make the people cleaner and healthier, and if 
stagnant pools can be obviated no one doubts that 
malaria will be lessened if not done away with 
altogether. I congratulate Sir Bradford on his 
admirable paper, and trust the Government of 
India will follow his advice and make the coming 
capital not only a beautiful but a healthy city. 
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The following is an extract from a debate in the 
House of Commons on Friday, December 20th, 
1912 :— 

Sim J. D. Russ said: I understand that another 
question is to be raised by the hon. member for 
Somerset (Mr. King). I do not intend to enter 
into the merits, but there has been an important 
development of the question of the building of the 
I am not talking of the policy, but 
of how the capital should be built. I must refer 
to the question, as I was chairman of the meeting 
at which a paper was read on the subject by Mr. 
Bradford Leslie. This very eminent engineer, 
architect, and sanitarian, whose works speak 
for him all over India, and whose capacity is 
equalled only by his modesty, has made certain 
proposals on this subject, in which he has co- 
ordinated all the requirements of the situation 
from the administrative, sanitary, and economic 
points of view. I want the Under Secretary for 
Foreign Affairs, through his colleague the Under- 
Secretary of State for War, and all the circum- 
locution that this involves, gradually to approach 
the India Office and urge the Secretary of State 
not to take into account the opinions of individuals, 
who too often are led away by their own views and 
by what they have read on a particular subject—lI 
am. not now referring to the hon. member for Somer- 
set—but to take into account the lecture of Sir 
Bradford Leslie, delivered before a very large and 
distinguished company of gentlemen peculiarly well 
qualified to express opinions upon this subject,every 
one of whom thoroughly agrees that it would be no 
satisfactory disposal of the matter to say that it is 
an impracticable scheme, but that Anglo-Indian and 
Indian public opinion will expect the Secretary of 
State to give the suggestions of this eminent 
engineer that full and careful consideration which 
they so thoroughly deserve. In so doing, he will 
be repaid by the gratitude which will be evinced 
for such ån action by all those who are interested 
—of whom I, indeed, am one—in making this new 
capital, which I wish had never to be made, as 
good a capital as possible for the people of India, 
at as cheap a rate for the Indian taxpayer as it can 
possibly be accomplished. 

* * * * x 

Mr. Kina said: There is also a great sanitary 
question. Only the other day a very eminent 
engineer delivered a lecture in London at a meeting 
very largely attended by high authorities, in which 
he showed that the health of Delhi might be 
immensely improved by damming-up the river 
Jumna. It is a dry bed during part of the year, 
and if the river was dammed there could be formed 
a beautiful place on the confines of the city. I will 
not enlarge upon that, but I hope it will be taken into 
consideration by the Town-Planning Committee. 

* * * x $% 

Mr. HaroLp Bager (representing the India 
Office) said: He (Sir J. D. Rees) also made a sug- 
gestion, I believe, identical with that put forward 
by my hon. friend the member for Somerset, with 
regard to the treatment of the River Jumna. That 
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will receive most careful consideration when the 
actual plans and sanitary arrangements of the new 
city come to be dealt with. 


MODERN TURKISH LITERATURE. 

An interesting guide to the tendency of modern 
Turkish ideas and thought may be had from a 
perusal of the lists of new publications in the 
Turkish language. The large number of transla- 
tions and adaptations of European scientific and 
literary works and books of a popular nature will 
at once be apparent. There are treatises on 
medicine, surgery, law, chemistry, physics, military 
science, and even aeronautics. There are also large 
numbers of independent publications by Turkish 
authors on these and other modern topics. Text- 
books for use in Turkish schools are prepared 
to meet the needs of a modernised curriculum. 
Instead of merely reading the fables and historical 
stories, excellent though they be, the modern 
Turkish schoolboy uses graded reading books pre- 
pared in accordance with the latest pedagogic 
ideas. Standard works of European literature, 
according to the United States Consul at Mersina, 
are being translated into Turkish, and modern 
popular novels, principally French, have a large 
sale. Of purely American literature, little has as 
yet been translated, but the American detective 
stories are finding great favour among Turkish 
youths. There is also a growing modern Turkish 
literature which aims at fostering Turkish patriotism 
and love for the Osmanli language. Several illus- 
trated magazines are published regularly. The 
Servet-i-funnun (Riches of Knowledge) and the 
Turk-Yurdo (Turkish Heart) are the principal 
periodicals. Both are well illustrated with photo- 
graphs, and contain articles on current events as 
well as on literary topics. Excellent new editions, 
well illustrated, of some of the Turkish classics, 
are also published to retain the interest in these 
works. 


THE HUMAN HAIR INDUSTRY IN 
ITALY. 

The trade in human hair in Italy is well 
developed, especially in the south. It is esti- 
mated that the exports amount in value to from 
£600,000 to £800,000 per annum, and the article 
is shipped to all countries of Europe and North 
and South America, According to the American 
Vice-Consul at Naples, human hair figures as an 
important article of export, judging by the number 
of invoices certified at his consulate, the value of 
shipments from Naples alone to the United States 
amounting to £81,000 during 1911. About 75 
per cent. of hair exported from Italy is the raw; 
uncleaned product, this being admitted free of 
duty into the United States, which is the market 
principally to be considered. The prices paid 
in Naples for human hair vary considerably 
according to the quality. Some is bought by the 
professional collectors at as low a price as four 
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shillings per kilogramme (kilogramme = 2°2 lbs.), 
while for the best quality sometimes as much 
as eighty shillings per kilogramme is paid. The 
districts in and around Naples are good sources of 
supply, and it seems to be a general custom for 
the women to save their combings and sell them 
regularly to the collectors employed by human- 
hair merchants. Small firms in Palermo, Catania, 
and other towns in the southern part of the 
Italian peninsula, employ a staff of collectors, 
who regularly cover defined districts and buy 
up from the women in the poorer parts all the 
combings they have saved. This is then packed 
and sent off to the large exporters in Naples, who 
ship it to all parts of the world. The firms in 
Naples send men to Switzerland and Dalmatia 
each year, who buy up all the hair they can obtain, 
and as fast as a bundle is made up it is forwarded 
to Naples. The women have a special method by 
which they can produce a supply of hair regularly 
and yet not appear to have been clipped at all. 
This is done by having half of the hair at the 
back of the head cut off, and then twisting the 
remaining half over the exposed part and dressing 
it in such a manner that it is quite unexposed and 
not discernible. By this means an annual supply 
is produced, and when the human hair agents 
come these women always have a new yield to 
dispose of. In such a way their own hair is a 
source of income each year to the women who live 
in the impoverished districts, and are badly in 
need of all the money they can obtain. 


A NEW INDIA-RUBBER-PRODUCING 
PLANT. 

A recent report of the Mexican Minister of 
Agriculture gives some interesting particulars of 
a tree,* indigenous to that country, from which 
india rubber of a superior quality can be obtained. 
It is known to the natives by the name of “ Caca- 
loschili.” It is one of the many species of the 
Plumeria, a genus common to Mexico and Central 
America. All the known varieties of this genus 
in Mexico yielda milky sap from which caoutchouc 
can be obtained. The Plumeria rubra, the botanical 
name of this new plant, is found growing wild 
in the dry mountainous regions of Mexico at an 
altitude of 1,000 to 5,000 feet, where the annual 
rainfall is between 24 inches and 44 inches. Un- 
like the majority of rubber-producing plants, the 
Plumeria rubra thrives best in sandy or stony 
soil, amongst rocks, where it attains a height of 
stem of 6 to 15 feet, and a girth of 8 to 24 inches. 
The bark, which is light grey, is rough, and the 
flowers large and white. It is found chiefly in 
the territories of Moreco, Michoacan, Oajaka, Vera 
Cruz, Manzanillo, Guerrero, and in certain parts of 
Puebla, The tree is of quick growth, and is easily 
propagated by cuttings placed in the ground, where 
they take root in about four weeks. This mode of 
propagation is preferable to that by seed, as the 


* Probably the tree mentioned page 414, Vol. LIX. 
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plants obtained by the former method begin to 
yield after the third year. The experiments which 
have been made with these plants at the botanical 
station of Tezenapa show that the rubber obtained 
from the young branches is superior in quality to 
that produced from the older portions of the tree. 
For this reason “tapping” is not resorted to, as 
is the case with the Hevea Braziliensis and other 
rubber-yielding plants. Thesap from the Plumeria 
rubra is extracted from the branches and young 
shoots which are cut off. This annual pruning 
appears to improve rather than injure the tree. 
The coagulated sap of this plant, according to 
analysis made by the chemist at the botanical 
station, contained 21°9 per cent. resinous matter, 
15-7 per cent. water, and 25:5 per cent. caoutchouc 
of excellent quality. 


RAINFALL IN FRANCE. 

The records of the Paris Observatory for the last 
century tend to show that the amount of rain in 
that locality is now more than one-seventh greater 
than it was a hundred years ago. The following 
tigures, giving the mean annual iainfall for different 
periods from 1804 to 1904, show that the increase 
has been gradual— 


| Mean annual rainfall in 
Period. | 
Millimetres.* English inches. 

1804-1824 502 20:00 
1825-1844 507 20°02 
1845-1872 523 | 20°83 
1873-1892 553 22°03 
1893-1904 584 23 + 22, 


From observations taken by the Meteorological 
Commission of the Department of Lozère in 1910, 
which was a year of extraordinary rainfall, the 
average amounted to 1,796 millimetres (71°55 
inches) over the whole department. 

The greatest quantity of rain seems to have fallen 
at Baraques, situated at an altitude of 1,400 metres 
(4,592 feet), where it registered 3,303 millimetres 
(181°59 inches), At Villefort 597 metres (1,958 
feet), the rainfall was 3,181 millimetres (122°75 
inches), whilst at Champlessy at 1,080 metres 
(3,542 feet) altitude, the record was 2,741 milli- 
metres (109°29 inches). 

At Villefort last year the amount of rain was 
1,362 millimetres (54:26 inches), or about 75 per cent. 
above the mean for the last thirty years. 

The rainfall at this place during the months 
of October and December of the same year was 
707 millimetres (28°16 inches) and 760 millimetres 
(80:02 inches) respectively. 

At Mercoire, in the valley of the Allier, rain fell 
during 188 days, and snow 78 days. 


* English inch = 25°1 millimetres. 
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SI-WAN-ZE, THE CHRISTIAN SETTLE- 
MENT IN MONGOLIA. 

The last number of the Bulletin de la Société 
Belge d’ Etudes Coloniales contains some interesting 
notes by Dr. R. Verbrugge on the Mongolian Settle- 
ment of Si-wan-ze, about a day’s ride from Kalgan, 
and situated at a height of about 1,195 metres, in 
longitude 115° 173’ east of Greenwich, and latitude 
40° 59’ north. The author calls the town, which 
contains a population of about 2,000 inhabitants, 
the capital of Christian Mongolia. It is the 
episcopal headquarters, and has been the favourite 
residence of numerous Belgian missionaries for 
some years. In former times some princes of the 
Imperial family of China, who were exposed to 
persecution for having embraced the Christian 
faith, took refuge in the surrounding mountains, 
and helped to make it a permanent Christian 
settlement. In more recent years the well-known 
naturalist, Armand David, Baron F. von Richthofen, 
the Russian observer and traveller, H. Fritsche, 
and Raphael Pumpelly, have all visited Si-wan-ze. 
To a traveller coming from Pekin, the coup d'œil 
on approaching the town forms an agreeable 
change of landscape, recalling some of the pic- 
turesque sites in Switzerland. The author and 
his friends arrived there in October, 1904, and the 
comparative luxuriance of vegetation was especially 
welcome after an approach of a hundred lis of dull 
and dreary country which lies between the settle- 
ment and the rail-head at Kalgan. The mountains 
surrounding Si-wan-ze are not lofty, and seldom 
rise more than a few hundred metres above the 
absolute height of the plain, those on the east 
being highest. Dr. Verbrugge remarks on the 
quaintness of the Chinese names, which often are 
applied to localities for trivial reasons, and some- 
times on the lucus a non lucendo principle. A 
village lying north of Si-wan-ze earned a particu- 
larly bad reputation for its disorders and troubles, 
largely due to a crowd of adventurers and ‘‘ ne’er- 
do-weels”’ attracted thither by the discovery of a 
silver mine. As the quartering of a small garrison 
of soldiers brought about no improvement, it was 
decided to shut down the mine altogether; and 
from that time the village was called Tai-ping- 
choang, or “the village of calm and peace.” 
The geological features of the surrounding country 
have been carefully studied by Dr. Verbrugge in 
the course of some excursions made during his 
residence at Si-wan-ze, and in various respects he 
has been able to throw light on conditions here 
observable, which he considers typical of Mongolia 
as a whole. 


CENSUS OF HORSES. 


The following figures have been supplied by the 
Board of Agriculture, giving the number of horses 
in the United Kingdom from 1896 to 1912, and 
the number of horses exported in the three years 
1909-11. The statistics show that in 1910 the 
number of horses used for agricultural purposes 
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had risen from 1,494,242 in 1906 to 1,520,803, an 
increase of 26,000, but had fallen in the present 
year to 1,443,017. The number of unbroken horses 
in 1906 was 615,782; and in 1912, 551,246. 

Nearly 56,000 horses, worth £1,078,484, were 
exported in 1909, and this number rose to 64,196, 
worth £1,464,059, in 1911. 


The figures given are :— 


Number of Horses used for Agricultural Purposes 
and of Unbroken Horses, as returned on June 4th, 
in the United Kingdom (including the Isle of 
Man and the Channel Islands). 


Horses used for 


Year. Agricultural elie Total. 
Purposes.* 

1896 — — 2,115,557 
1906 1,494,242 615,782 2,110,024 
1907 1,489,064 599 , 868 2,088 , 932 
1908 1,501,508 587 ,087 2,088,595 
1909 1,512,175 579 , 506 2,091,681 
1910 1,520,803 573,784 2,094,587 
1911 1,476,287 5956 , 929 2,033 , 216 
1912 1,443,017 551,246 1,994,263 


No statistics are available of the number of 
horses not included in the categories above. 


Number and Value of Horses exported from the 


United Kingdom. 
British and Irish. | Foreign. 
Year. 

No. | Value. No. Value. 
= a toe ae ae 
1909. . , 55,910 | 1,078,484 | 2,649 | 225,489 
1910. 59,149 | 1,293,938 2,579 200,868 
1911. 64,196 1,464,095 1,505 117,410 

Total. 
Year. 
No. Value. 

p £ 
1909. . | 58,559 | 1,303,973 
1910. 61,728 | 1,494,806 - 
1911. 65,701 | 1,581,505 


POE EES EEN I ac ee 


* Including mares kept for breeding. 
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EMPIRE NOTES. 


The St. Lawrence.—The development of the 
shipping facilities of the St. Lawrence has been 
for some time receiving the careful consideration 
of the Dominion authorities. The necessity of 
erecting a large, modern dry-dock has been felt by 
all interested in oversea population. It was at 
first intended to build a dock by private enterprise 
financed by the Government, but this has been 
found impracticable, and a dock capable of dealing 
with the very largest ships will be erected at 
Quebec by the Government itself as a public work. 
The construction is to be started almost at once. 
Borings in the vicinity of the St. Lawrence River 
have revealed rich deposits of molybdenite, and 
active prospecting of these deposits is taking place. 
Molybdenite is a valuable mineral, yielding a 
silvery-white metal termed molybdenum. It is 
too soon to estimate the probable value of this 
discovery. 


Alberta Wheat Crop.—The Alberta wheat crop is 
estimated at 70 million bushels, of which about 
25 per cent. is now threshed. The wet season has 
delayed harvesting beyond the usual time, and 
even now many farmers are badly in need of 
labour. Although late, the harvest is a record one, 
both as to quantity and quality. The transport 
companies are being tested to the limit of their 
abilities to handle the grain, and much of the 
threshed wheat is being carried direct from the 
thresher to the railway cars. 


Ready-made Farms in New Brunswick.—The 
Provincial Government of New Brunswick is 
completing arrangements for placing upwards of 
1,000 settlers upon ready-made farms in that 
province. The settlers will reside in well-developed 
districts, and will be provided with suitable dwellings 
and out-buildings. To bring this proposition into 
prominence in this country, a series of cinemato- 
graph films are being prepared showing farm and 
orchard life in New Brunswick, and the Govern- 
ment are sending out a number of qualified 
lecturers into the country districts to give 
information and explanations. This plan, it is 
believed, will greatly aid the Government in 
getting the right class of settler for their province. 


Dominions Royal Commission and Australia.— 
Sir John Taverner, Agent-General for Victoria, 
stated before the Dominions Royal Commission 
that Australian trade with the Mother Country 
had reached the sum of £73,636,000. He drew 
special attention to the need of better economic 
conditions for handling Australian produce in the 
Port of London, and urged that a large central 
depét, with ample cold storage accommodation, 
should be erected on the Thames, into which all 
Australian produce could be received direct from 
the ship’s refrigerated hold. He gave the opinion 
that the present facilities, with the unnecessary 
handling and exposure of products, were costly 
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and damaging, the producer not obtaining the best 
results, nor being in a position to preserve and 
improve the reputation of the exporting States on 
the British market. 


Trade Returns for New South Wales and 
Victoria.—The statistics for New South Wales and 
Victoria trade returns for September show a 
gratifying increase over last year. Imports of New 
South Wales amount to £2,829,000, being an 
increase of £548,000 as compared with September, 
1911. The exports amount to £2,392,000. The 
total imports for the nine months amount to 
£23 683,000, which is an increase of £3,440,000 over 
the same period of 1911. The Victorian returns 
are equally promising, imports for the current 
nine months showing an increase of £2,314,000 and 
exports an increase of £1,339,000 over those of the 
same period of last year. 


Commonwealth Capital.—Some details concern- 
ing the new Federal capital of the Common- 
wealth are tohand. The Government statisticians 
estimate that 90,000,000 bricks will be required for 
official purposes alone, and the Commonwealth 
intends to make them all itself. Government kilns 
are to be erected with a capacity of 15,000,000 
bricks a year. A suitable clay has been found in 
the vicinity, and it is estimated that the bricks will 
be delivered at an average cost of 25s. a thousand. 
A central electrical power-station is being erected 
for the transmission of power to any part of the 
territory. The water-supply and sewerage schemes 
are also in hand. The dam for the conservation of 
water for domestic and civic purposes on the Cotter 
River will be ninety feet high, and will be of 
sufficient capacity to impound all the requirements 
of the city for at least one year. The main reser- 
voir, situated ten miles away, will be connected 
with the Cotter River by a cast-iron pipe line. 
The estimated cost of the dam and reservoir is 
£90,000. 


Share-milking.—Share-milking in New Zealand 
has proved itself to be a most satisfactory system. 
It is an arrangement made between the farmer 
and his milkers on the co-operative basis of 
an equitable division of the milk, calves, and pigs, 
in proportions varying according to the quality of 
the land. The farmer provides the land, stock, 
houses, and necessary buildings; the milkers pro- 
vide the labour and, in most cases, their own horses, 
waggons, and cans, and pay a proportion of the cost 
of hay and other winter forage. The system finds 
favour with the farmer, who is relieved of all labour 
responsibilities, while the milkers, and especially 
those married couples who have strong, healthy 
families able to help in the work, can earn good 
wages with free house, garden, milk, and grazing 
for horses. Many families, after a few years of 
share-milking, have purchased farms for themselves 
out of their savings. 


Mineral Springs.—Mr. S. Wood, a New Zealand 
wool expert, has discovered a new use for the natural 
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mineral springs. He recently visited the hot 
springs at Rotorua, the source of the Rachel River, 
and there scoured a number of greasy fleeces with. 
out the use ofsoap. The results are said to be very 
satisfactory, and the cost 50 per cent. less than by 
the ordinary process, but further experiments are 
being undertaken in order to give the system a 
thorough trial. 


Tin-mining Areas in Nigeria.—The tin-mining 
areas in Nigeria are to be systematically surveyed, 
and the Colonial Office states that no more exclusive 
licences to prospect will be issued, and no more 
mining leases will be granted, until that survey is 
well advanced, except (1) in the case of applicants 
for exclusive licences to prospect who have on or 
before October 16th already left for Nigeria, and to 
whom refusal to grant it would cause hardship ; 
and (2) in the case of applicants for mining leases 
who already possess exclusive licences to prospect 
which entitle them to mining leases, 


Zululand Sugar Industry.—A good deal of 
attention is being given to the sugar industry in 
Zululand, and the planters are enjoying a period of 
considerable prosperity. Last season the average 
price of cane was 11s. 83d. per ton, and, as many of 
the planters can grow, cut and cart for 1s. 3d. a ton, a 
good margin of profit accrued. A fair average yield 
per acre is from thirty to forty tons, and land suit- 
able for sugar-growing can be had for about £20 
per acre, The labour problem, however, is becom- 
ing acute, the Government having decreed that no 
more Indians shall be brought into the country. 
Kaffirs are scarce and unreliable, and not so well 
adapted to the work as Indians. Uba cane seems 
best adapted for Zululand; it is permanent for ten 
years, and can be cut at regular intervals like 
lucerne, 


GENERAL NOTES. 


CoACH-BUILDING PRIZES.—The Worshipful Com-- 
pany of Coach Makers and Coach-harness Makers 
of London offer the following prizes for competition 
among British subjects engaged in coach and coach- 
harness making and motor-body making, and mem- 
bers of drawing and technical classes in connection 
with such trades, resident in the United Kingdom 
of Great Britain and Ireland :—Competition No. 1 
(open to all)—The Master, Mr, William Palmer 
Wilton, offers £7 7s. and £3 3s., and the Company 
their silver and bronze medals, for a brown leather 
harness-bridle for a 14-hands pony, front stitched 
four rows, noseband lined throughout, rounded 
winker stays. No rosettes or face-piece. Silver- 
plated furniture. The whole to be the work of one 
man. ist prize, the Company’s silver medal and 
£7 Ts.; 2nd prize, the Company’s bronze medal 
and £3 8s. Competition No. 2 (open to all)—For 
full-size working drawings of (a) the side view of a 
cabriolet motor body, with window in hind quarter 
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(without leather lining, or chassis), head down (also 
showing by dotted lines the head up); (b) details 
of necessary ironwork tinted; (c) section of near- 
side quarter light with glass run and glass in 
position up and down. In ink, on one sheet of 
paper 11 feet 6 inches by 5 feet 6 inches. Original 
improvements will receive special consideration. 
1st prize, the Company’s bronze medal and £7 7s.; 
2nd prize, £3 3s. Competition No. 3 (open to all)— 
For a set of drawings (side view, plan, and section 
to show arrangement of shelves) of the body of a 
commercial traveller’s motor-car of 12 to 15 h.p., 
to carry driver and one passenger. Passenger’s 
seat and space for samples to be covered. The 
space for samples not to exceed 4 feet in length 
behind driver, and to be readily accessible; scale, 
side view 3 inches; plan and sections 14 inch to 
the foot; in ink, on paper 48 inches by 36 inches. 
1st prize, the Company’s bronze medal and £5 ds. ; 
2nd prize, £3 3s. Competition No. 4 (open to all)— 
For six panels, each 12 inches by 9 inches, painted 
different colours, and six spokes, each 9 inches 
long, painted, picked out, fine lined and varnished 
to harmonise with, but not necessarily to match, 
the colours of the panels; one spoke to go with 
each panel. ist prize, £5 5s.; 2nd prize, £3 3s.; 
8rd prize, £2 2s. Competition No. 5 (open to 
youths under twenty-one years)—For a side view 
and half plan of a two-seated motor body (with 
folding dickey seat), torpedo style, with doors, 
scuttle dash, wind-screen, and Victoria hood, for 
mounting on a raked steering chassis. Body- 
building space, 7 feet 6 inches behind dash. Body 
only to be shown; scale, 3 inches to the foot; in 
pencil, on paper 2 feet 64 inches by 1 foot 10 inches. 
1st prize, £3 3s.; 2nd prize, £2 2s.; 3rd prize, £1 1s. 
Each of the prizes will be accompanied by the 
certificate of the Company. 


RUBBER PRODUCTION IN PORTUGUESE COLONIES. 
—The exports of rubber from the province of 
Angola during the year 1908 amounted to 2,573 
tons; in 1909 to 2,898 tons, while in 1910 these 
exports had increased to 3,270 tons. In 1911 the 
corresponding figures were 2,457 tons. As will be 
seen from the above, it was in the year 1910 that 
the quantity of rubber available for export was the 
greatest, the falling-off in 1911 being attributed to 
the effects on the yield caused by the primitive 
methods of collecting the rubber practised by the 
natives. One of the most favourably situated 
colonies for the production of rubber is Portuguese 
Guinea, but unfortunately its climate renders it 
unsuitable for habitation by Europeans. The 
exports from St. Thomé and Principe are in- 
significant. 


Import OF AGRICULTURAL MACHINERY TO RUSSIA. 
—The good harvest this year in Russia has had the 
effect of increasing the demand for agricultural 
machinery in that country. At the present time 
the Custom House authorities at Warsaw and 
other towns are kept busy by the arrival of 
implements of every kind from England, Germany, 
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Bohemia and the United States. A good work is 
being done in this direction by the various agricul- 
tural societies in Russia, who are importing direct 
large quantities of machinery for agricultural 
purposes. These they supply to the small pro- 
prietors and farmers on easy terms of payment. 


OsTRICH-FARMING IN New Sours WALES.— 
There are about four hundred ostriches on an 
ostrich farm in the neighbourhood of Coonamble, 
New South Wales, and the owner intends to breed 
up to one thousand birds. The farm was estab- 
lished in 1908 with ninety birds, moved from the 
Gilgandra district. The birds forming the founda- 
tion flock were received from South Australia. 
At present the four hundred ostriches are on about 
two thousand five hundred and sixty acres. The 
owner reports that he gets a better return from 
ostriches on this area than from twice that acre- 
age which he devotes to sheep. In regard to the 
carrying capacity of the land, an ostrich is put 
down as equal to three sheep. This farm is situated 
in good herbage country, and the ostriches thrive 
well upon it. It is said that since the farm was 
established the birds had never been artificially 
fed until a recent drought set in. 


PRODUCTION OF ILLUMINATING GAS FROM SEWER 
StupGE.—It is stated in a French journal that a 
German chemist, Professor Honig, has perfected a 
process for manufacturing gas for lighting purposes 
from sludge. A cubic metre of sewage contains on 
the average 1,666 grammes of sludge (about one- 
tenth English lb. per cubic foot) resembling peat 
in composition. From this, when dried, a gas of 
greater calorific power than ordinary coal gas can 
be obtained, and it yields three to four times more 
ammonia. Works have been constructed at Brunn 
(Austria) for making gas by this process, and for 
several months 37 tons of dry sludge have been 
treated daily, yielding 8,191 cubic metres of gas 
(290,862 cubic feet), or at the rate of 7,870 cubic 
feet per ton. The yield of ammonia was 277 kilogs 
(610 lbs.), or at the rate of 17 Ibs. per ton of sludge. 


MEETINGS FOR THE ENSUING WEEK. 


TUESDAY, DECEMBER 31... Royal Institution Albemarle-street, 
W., 3 p.m. (Juvenile Lecture.) Professor Sir 
James Dewar, ‘‘ Atoms.” 

WEDNESDAY, JANUARY 1...ROYAL SOCIETY OF ARTS, 
John - street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture.) Mr. Cherry Kearton, ‘‘ Wild Birds and 
Beasts at Home.” (Lecture I.) 

THURSDAY, JANUARY 2...Colonial Institute, Whitehall 
Rooms, Whitehall-place, S.W , 3 p.m. (Juvenile 
Lecture.) Mr. W. H. Garrison, ‘‘Our World-wide 
Empire.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
(Juvenile Lecture.) Sir James Dewar, ‘ Light.” 

FRIDAY, JANUARY 3...Geographical Society, Burlington- 
gardens, W., 3.30 p.m. (Juvenile Lecture.) Mr. 
Cecil Carus Wilson, ‘Secrets in Sands.” 

SATURDAY, JANUARY 4...Royal Institution, Albemarle- 
street, W., 3 p.m. (Juvenile Lecture.) Professor 
Sir James Dewar, “ Clouds.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

WEDNESDAY, JANUARY 8th, 5 p.m. (Juvenile 
Lecture.) CHERRY Kearrton, “ Wild Birds and 
Beasts.at Home.” (Lecture II.) 

The lecture will be fully illustrated by the 
cinematograph. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


JUVENILE LECTURES. 

On Wednesday afternoon, January lst, Mr. 
CHERRY KearTON delivered the first lecture of 
his course on ‘‘ Wild Birds and Beasts at Home.” 

The lecture, which was fully illustrated with 
lantern-slides and cinematographic views, was 
divided into two parts. The first dealt with 
the wild birds and beasts of the Rocky Moun- 
tains; the second with those of Central Africa. 
The fauna of the Yellowstone Park were well 
represented, and Mr. Kearton showed interest- 
ing films of the famous herd of bisons—the 
largest herd left in the world—of pelicans, 
weaver birds, and other animals; but perhaps 
the favourite film in this part was that which 
represented a bear and her cub alternately 
drinking from a bottle containing sugar and 
water, which Mr. Kearton’s guide held in his 
hand. 

Some very pretty pictures were shown of 
black-tailed deer, and of a bull moose swimming 
across a lake. A group of ospreys on a nest 
was much appreciated, especially the tentative 
efforts of a young bird which was just practising 
for a trial flight. The photographs—both the 


lantern-slides and the moving films—of the 
geysers and of the Great Falls were also very 
remarkable. 

The portion dealing with Central Africa, was 
introduced by a series of pictures taken from 
the front of an engine as it travelled along the 
Uganda Railway. Gazelles were seen on either 
side of the line, and sometimes running across 
it. Mr. Kearton had managed to catch cheetahs 
and lions also on this journey, but as it had 
been growing dark when the photographs were 
taken, the pictures had proved unsuccessful. 
He next showed an® interesting and unique 
Series of views of ex-President Roosevelt on his 
big game expedition. This was followed by an 
exceedingly amusing study of Jackson’s dancing 
bird, the hen sitting quietly on the nest, while 
the cock, for some reason best known to him- 
self, dances furiously up and down all day long. 

Some interesting pictures were shown of 
horned chameleons. The tongues of these 
creatures are of almost incredible length, and 
they were seen flashing out and picking up flies 
with almost incredible swiftness. These were 
followed by pictures of sun birds, elands, serval 
cats, wildebeeste, gazelles, and zebras, the last 
three having been photographed from a hole 
dug in the ground, while the photographer hid 
behind a mound of earth built up to resemble 
an ant-hill. Mr. Kearton also showed studies 
of giraffes in motion, and of a rhinoceros, while 
perhaps the best of all was the film in which 
were seen hippopotamuses and crocodiles 
basking in the sun, and afterwards plunging 
into the river together. 

Although many of the slides were secured by 
the lecturer under extremely dangerous circum- 
stances, it is surprising to learn that he did not. 
even carry a gun with him on his many thrilling 
expeditions. Mr. Kearton’s fearlessness in the 
face of many of the alarming monsters shown 
on the screen is only equalled by the patience . 
which could sometimes wait a fortnight-for a 
single film. 
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THE ROYAL SOCIETY OF ARTS** 
By Sım Henry Trueman Woop, M.A., 
Secretary of the Society. 


XI.—Recent History.—Conciusion. 
~ (1862-1880.) ; 


Part I.t 

In this concluding chapter of the History of 
the Society, I propose to bring the narrative 
down to the year 1880 or thereabouts, the time 
when I myself succeeded Mr. Le Neve Foster 
as Secretary. There are obvious reasons for 
‘this course, one of them being that it avoids 
the need for reference to persons still alive. It 
has not seemed necessary to draw a hard-and- 
fast line, and in a few cases it has been more 
convenient to carry the history of a subject 
down to the end of the century, or even later. 
In many others it has appeared better to stop 
at an earlier date. At all events, it may be 
taken that the present article is intended to 
deal with the Society’s principal work in the 
period of fifteen or twenty years after Prince 
Albert’s death in 1861. 

Whether I should apologise for the brevity 

with which I have treated the various portions 
of my subject-matter, or for the length to which 
the whole narrative has extended, I am not 
certain. It is difficult to realise that I may 
have erred in both directions. 
‘ One portion of my subject I know Ihave dealt 
with most inadequately, and that is the vast mass 
of literature which the Society has published 
in the form of papers read at its meetings. 
This publication is the Society’s principal duty. 
Its execution of it is its chief claim to public 
support, and yet in a history of the Society’s 
labours this department is almost ignored, or left 
with only occasional reference. But how could 
it be properly treated? The first thirty volumes 
of the Journal, recording the proceedings from 
1852 to 1882, contain the reports of about 
twenty-four meetings in each year, 720 in all. 
The 720 odd papers are on the most diverse 
topics—industrial, economic, social, artistic, 
scientific, educational, mechanical, fiscal, com- 
mercial, hygienic, and who shall say how medy 
other divisions of human polity. 


The Society might take for its motto the old’ 


Terentian tag, Humani nihil a me alienum 


* The previous articles of the series appeared in the 
Journals of June 9th and 16th, September 22nd and 29th, 
November 8rd, 1911, January 12th, 19th’ and 26th, April 5th, 
June Hth and 21st, July 12th, and September 27th, 1912., 

t For the sake of convenience this final article has been 
divided into two parts. The second part will appear next 
week. S 
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puto. ‘It neyer refused, a hearing’ to anybody 
who had fresh information to give on any subject 
likely to be beneficial to human progress or 
human welfare. The mere list of the titles of the 
papers occupies nearly fifteen pages (large pages 
and small type) of the amalgamated indexes 
tothe. Journdl. A summary of their contents 
would easily fill a volume, and, as any reasonable 
summary is hopeless, it has seemed better to 
be content with a general reference to the vast 
mass of information available-in the Journal * 
to the student of recent social and economic- 
history, and not to attempt any account of it. 

As mentioned before, Prince Albert died in 
December 1861, and at first the Council con- 
sidered that the office of President ought not to 
be left vaeant, for at their meeting of January 
15th they decided that a letter should be sent to 
General Grey,’ the Queen’s private secretary, 
“ requesting him to ascertain any wishes which 
Her Majesty may have on the election of a 
President to succeed. the late deeply- lamenten 
Prince Consort.” ` `- : 

It was, however, -soon realised that there was 
no need for immediate action, as the letter 
apparently was not sent to General Grey, and 
the matter was allowed to rest until near the 
time of the annual meeting, when, in answer 
to a letter from the Secretary, General Grey 
wrote :— 

“ Her Majesty now commands me to say that, 

as His Royal Highness the Prince of Wales 
is not yet of age, and would himself be indis- 
posed, young and inexperienced as he is, to be 
placed in any office in immediate. succession to 
his great and beloved father, it would not be 
desirable that he should now be chosen. The 
best arrangement would probably be to fill up 
the office for the present in such a manner, 
should that be possible, as to admit of a recon- 
sideration of the subject on a future occasion.”’ 
. General Grey’s letter was read at the meeting 
of June 12th, 1862, and the Council accordingly; 
at their next meeting (June 18th), invited 
William Tooke, the senior Vice-President, to 
accept the office, and his name was accordingly 
placed on the balloting paper for the general 
meeting. 

Mr. Tooke was a very old member. of the 
Society, which he joined in 1802, and had for 
many years taken an active part in its admini- 
stration, He was a solicitor of some eminence, 


* In the first address which, as Chairman-of the Council,’ 
he delivered to the Society in 1890, the present Lord Chiet- 
Justice, Lord Alverstone, referred to “the mine,of wealth 
as to the ni of invéntion and scientific research which ` 
lay stored-up-. . ._in the pages of the Journal.” 


~~ Tee 


—_ 


January 3, 19138. 


and his firm (Tooke, Hallowes and Price) had 
for long acted as the Society’s honorary solicitors. 
They had carried through all the legal work 
connected with the grant of the Charter in 
1847. At the time of his election he was in 
failing health, and he only held office for little 
more than a year, for he died in September, 
1863, two months after his second election. He 
was in his eighty-sixth year at the time of his 
death. f 

The Presidency being again vacant, a second 
application was made to General Grey, who 
intimated in reply that the Prince would. now 
be willing to receive a formal. deputation from 
the Council. A deputation was accordingly 
appointed to wait on His Royal Highness with 
an address from the Council, asking him to 
accept the Presidency. The Prince consented, 
saying, in his reply to the deputation, that he 
accepted the office in the hope “ that he might 
be better able to promote the great and 
beneficent objects which his dear father had 
so much at heart, and in which he was so 
zealously supported. by the Society.” 

It only remained to complete the formalities 
of election, and for this purpose an extra- 
ordinary general meeting of the Society was held 
at Burlington House on October 22nd, 1863, the 
Society’s House in the Adelphi being then under 
repair. On the motion of Mr. William Hawes, 
the Chairman of the Council, it was proposed 
“that His Royal Highness the Prince of Wales 
be elected a member of this Society,” and, this 
resolution having been unanimously passed, it 
was further resolved, “that His Royal Highness 
the Prince of Wales be elected President of this 
Society.” 

The office to which he was thus elected in 1863 
the Prince held for thirty-eight years, until his 
accession to the throne in 1901. If the aims and 
objects of the Society did not appeal to his 
personal tastes in the same way as they did to 
those of his father, yet he was led, at first by 
filial affection and afterwards by his natural 
capacity for organisation, to pay all necessary 
attention to the Society’s doings, and to devote 
to its interests as much time and thought ‘as 
could reasonably be expected from the heir to 
the throne. 

From the earliest years of his Presidency he 
made it clearly understood that he did not choose 
to be a President in name alone, but that he 
expected to be consulted in all matters of im- 
portance sufficient to justify their submission to 
him. This indeed was characteristic of him, not 
only in his relations with the Society, but in 
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regard to the numerous other bodies with, which, 
as time went on, he became associated, as 
President or Patron. 

In later years, when his time was more océu- 
pied by the numerous demands upon it, he was 
not able to give so much attention to the insti- 
tutions with which he was associated ; but from 
the time he assumed’ the Presidency until the 
date of his accession, it may safely be said that 
no new action of any importance was ever 
undertaken by the Council without its being 
submitted to His Royal Highness for his con- 
sideration and approval.’ Furthermore, it may 
be added that such advice as he cared to give 
was generally well worth taking; for he was 
gifted with great natural shrewdness and sénse, 
as his subjects fully realised when he’‘became 
King in after years. a aay, 

The Albert Medal of the Society was never 
awarded without the names’ being submitted to 
him, and his final choice of the selected candidate 
was always more than a nominal one.’ “Ehe 
Medal was regularly presented by‘him personally 
in the presence of the members of the Courieil; 
who attended for the purpose at aera 
House 

After his aise the Medal. was awarded 
to King Edward, “in’ retognition of the aid 
rendered by His Majesty to Arts; Manufactures, 
and Commerce during thirty-eight years’ Presi- 
dency of the Society of Arts, by undertaking the 
diréction of importantexhibitionsin this country; 
and the executive control of British representa- 
tion at international exhibitions abroad, and ‘also 
by many other services to the cause of British 
industry.” In accepting it- he expressed the 
gratification which the award gave him, and it 
was clear that he was genuinely pleased... 

When, on his accession in 1901, he; ‘of neces- 
sity, vacated the Presidency, he became the 
Society’s Patron, and, indeed, he was the first: 
Patron of the Society; for though it appears. 
from the old Minutes that on her accession 
a suggestion was made that Queen Victoria 
should be invited to become Patron of the 
Society, that suggestion does not appear to have: 
been acted upon at the time, and,:so far as can’ 
be ascertained, no application was‘ ever’ made 
to Her Majesty that she shoud i the 
position. rd 

It was in his eat of-Patron that, i in -1908;- 
King Edward granted the Society pefmission to 


w 
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At the time of King Edward's accession in 490%, 
* The first number ot- the Journal with the new, title. 
was that of January dist, 1908: 
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the then Prince of Wales (King George V.) 
was absent on a journey round the world, 
so the precedent of 1862 was followed and a 
temporary President was elected, Sir Frederick 
Bramwell, the eminent engineer, being selected 
for the vacant office. Sir Frederick had served 
every office on the Council, having been Vice- 
President, Treasurer, and Chairman. On the 
return of His Royal Highness in the autumn 
of 1901, Sir Frederick Bramwell resigned, and 
the Council, on behalf of the Society, invited 
His Royal Highness to accept the office of 
President. From that date the Prince continued 
to act as President till his accession to the throne 
in 1910 necessitated his abandonment of the 
office, and he became Patron. 


At the annual meeting of 1910 Lord Alver- 
stone, C.J., was elected President. He held 
the office till February, 1911, when he was 
succeeded by His Royal Highness the Duke of 
Connaught. 

The first Chairman of Council elected after 
the death of Prince Albert was William Hawes, 
and he was in office when the Prince of Wales 
was elected President. Hawes was a capable man 
of business, and had great experience in the work 
of society administration, as he was for many 
years treasurer of the Royal Humane Society, 
of which his grandfather had been the founder. 
He was succeeded by Sir Thomas Phillips, and 
when Sir Thomas died in his first year of office 
Hawes was again elected, and served for a year. 
After him came Lord Henry Lennox. He 
accepted office at the desire of the Prince of 
Wales, who wished that the chairmanship 
should be held by a personal friend of his own, 
so that he might be kept in touch with the 
Society’s proceedings. Lord Henry was a son of 
the fifth Duke of Richmond, and for long sat in 
the House of Commons. He held various official 
posts, including that of Under-Secretary of 
State for War. His official position often ren- 
dered him specially serviceable to the Society, 
and he became a very popular and useful Chair- 
man. He was thrice re-elected, and so held 
office for four years. His successor was Major- 
General Eardley-Wilmot, an officer of singularly 
high character, and of considerable reputation. 
The next Chairman was Lord Alfréd Churchill, 
the second son of the sixth Duke of Marlborough, 
who served for two terms—1875-6 and 1878-9. 
Lord Alfred was devoted to the Society, and gave 
unremitting attention to its concerns, both during 
his tenure of the chair, and afterwards till his 
death in 1893. Without any pretence to bril- 
liance, he was a man’ of much common-sense and 
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infinite tact, to whom his colleagues were much 
attached. The interval between his two terms 
of office was filled by the election of Major- 
General Cotton, who was prevented by illness 
from taking up any of the work of his office, and 
Mr. Hawes, as deputy - chairman, delivered 
the opening address of the Session 1877-8. 
Lord Alfred Churchill was followed by Sir 
Frederick Bramwell, whose record of service 
to the Society is certainly second to that of 
none of his predecessors or successors. He 
read several papers, and delivered a course of 
Cantor lectures before the Society. He con- 
stantly occupied the chair at its meetings, and 
still more frequently took part in its discussions. 
He served in every capacity on its Council from 
1875 to 1893, and the list of the offices he filled was 
(as mentioned above) completed by his election 
to the post of President in 1901, in the interval 
between the accession of King Edward VII. 
and the acceptance of the Presidency by the 
Prince of Wales (King George V.). 

In succession to him came Sir William Siemens, 
the illustrious inventor, who eight years before 
(1874) had received the Society’s Albert Medal, 
and thirty-two years before (1850) had been 
awarded a Society’s gold medal.* His term of 
office was cut short by his sudden death, and 
his place was taken by Sir Frederick Abel, 
another recipient of the Albert Medal, and a 
chemist of European fame. The list may close 
with the name of Sir Douglas Galton, who held, 
office for the two years 1886-88, since after 
his death we find the names of several who, 
fortunately, are still living. Like his two pre- 
decessors, Bramwell and Abel, Galton was a 
copious contributor to the Society’s proceedings. 

Many of the members of Council mentioned 
in the last articlef still took a leading part in 
the direction of the Society. Amongst others 
whose work should be recorded are the following: 
(Sir) Edwin Chadwick was a member of long 
standing ; he was elected in 1847, and served 
on the Society's Committee of Agriculture 
before the incorporation, but he did not join the 
Council till 1868. .From that date till his death 
in 1890 he exercised considerable influence. 
As a young man he had been secretary to Jeremy 
Bentham, and he was saturated with the ideas 
of that philosopher. His persistent advocacy 
of sanitation left its mark on his generation, 
which owed much to his energy, though his 
methods did not meet with the universal 
approval of his contemporaries. The valuable 


* Journal, September 27th, 1912, p. 1021. ` 
+ Ibid., p. 1008. , 
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service rendered the Society by Hyde Clarke 
in the formation of the Indian Section will be 
referred to later. He also made his influence 
felt in the conduct of the examinations and 
elsewhere. Sir Antonio Brady was the founder of 
the Bethnal Green Museum. J. Bailey Denton, 
the well-known engineer, and a great authority 
on matters connected with sanitation and water- 
supply, gave a prize for improved workmen’s 
dwellings. The Rev. William Rogers (“ Hang 
Theology’ Rogers), the wise ‘educational 
reformer and genial humourist, took an active 
part in the Society’s educational work; as 
also did Sir J. Kay Shuttleworth. Sir Daniel 
Cooper, well known first as an Australian 
statesman and then as representative in this 
country of New South Wales, took great 
interest in all the Society's Colonial work. 
Thomas Sopwith, mining engineer and geologist, 
was a member of the Society from 1843 to 1879, 
and of the Council from 1858 to 1864. Sir 
Charles Trevelyan, the distinguished Indian 
administrator, took an active part in the work 
of the Indian Section. All the above were 
active members of the Council between 1862 


and 1870. Later on there were others who 
became more prominent: Captain (later 
General) Sir John Donnelly, Sir Henry 


Cole’s successor at South Kensington, devised 
the system of technological examinations, 
since so widely developed by the City Guilds 
Institute. He became Chairman of the Council 
in 1894. (Sir) George Bartley, Sir Henry Cole’s 
son-in-law, afterwards M.P. for Islington, first sug- 
gested memorial tablets, and helped to carry the 
proposal into effect. Andrew Cassels, a member 
of the India Council, gave great help towards the 
establishment of the Indian Section. (Sir) Robert 
Rawlinson, the eminent sanitarian, read his first 
paper to the Society in 1858 and his last in 1889. 
Colonel Strange was the constant and trusted 
adviser of the Council in all scientific matters. 
Admiral Ryder was responsible for the valuable 
report on life-saving appliances issued in 1879. 
(Sir) Benjamin Richardson gave the Society 
several of his brilliant addresses on hygienic 
subjects. Sir Philip Cunliffe Owen, the popular 
organiser of international exhibitions, joined 
the Council in 1879, but his work upon it was 
of later date. Francis Cobb, if he was not well 
known outside the Society, was highly esteemed 
within it for his constant and ungrudging service. 
These—though many others might be mentioned 
—were the principal organisers of the Society’s 
multifarious work during the period under 
review. 
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The first intimation of the Cantor bequest 
was made known to the Society in November 
1860, when a letter was received from James 
Welch, the Administrator-General of Fort 
William, Bengal, who in that capacity had 
been named executor of the testator’s will, 
stating that Dr. Edward Theodore Cantor, 
who had died in 1860,* had bequeathed his 
property in equal shares to the Society and to 
Wellington College, declaring it to be his desire 
that the moneys so given should be applied by 
the President of the Society, and the Governors 
of the College respectively, in such manner as 
they should deem most conducive to promote 
the objects of the Society and of the College. 

Dr. Cantor was a surgeon in the Indian 
Medical Service, and was Superintendent of the 
lunatic asylums at Bhowanerpore and Dullunda 
of Fort William, Bengal. It does not appear 
that he was ever a member of the Society. 

The bequest was not paid over until 1862. 
A technical difficulty arose because the money 
was left to the President, and in January of 
that year the Society was without a President ; 
but this was settled by the agents of the admini- 
strator of the will consenting to actept the 
acknowledgment of the treasurers pending the 
election of a President, and in February the 
amount of £5,042 was paid over, and was 
invested in India 5 per cent. stock. In the 
meantime, in November 1861, an appeal was 
made to the two legatees by Mrs. Cantor, the 
mother of the testator, who had been greatly 
dependent on her son, and was at his death left 
very badly off. The Governors of Wellington 
College gave her £50; but the Council of the 
Society replied that, as the estate had not been 
distributed, they could not make any promise 
for the time. It appeared that Mrs. Cantor 
was a Danish lady, living in her own country, 
and that her son had allowed her £35 a year. 
Inquiries were made at the Danish Legation, 
and her appeal was supported by the Minister.’ 
The matter was discussed with the authorities 
of Wellington College, and it being ascertained 
that she would be well satisfied with an allowance 
of £50, it was agreed that this amount should- 
be given-her, the College and the Society Sack 
paying half. The allowance was continued until 
the lady’s death in 1867. Nine years after this,- 
in 1876, an application was made to the Society 
by the widow of Dr. Cantor’s brother, who ‘was 


in reduced circumstances, and a grant was made 
a ee a 


* The date of the will was March 3rd, 1859, that of probat, 
May 31st, 1860. Council Minutes, November 7th, 1860. 
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to her of £25 a year, 
she died i in 1883. , 
Some ‘consideration was given as to the best 
way of disposing of the money, and eventually 
it was determined to expend it upon courses 
of lectures on, industrial technology, Thus 
the Cantor lectures were founded, very much 
to the advantage of the Society and. the pro- 
motion of the interests it was founded to assist. 
These courses of lectures have been delivered 
regularly from 1864 down to the present date, 
the number of lectures in each Session varying 
from sixteen, to eighteen, With a very few 
exceptions, all the lectures have been published 
in the Journal, and afterwards in separate form. 
Many of them haye, besides been developed into 
standard works on the subjects with which they 
deal. The whole series may be said to form an 
encyclopædia of information on matters of 
industrial technology, since there are very few 
important industries which have not at one time 
or another formed the subject of a course. 
-The first, series delivered was one on “ The 
Operation of the Present Laws of Naval Warfare 
on International Commerce,” by Dr. G. W. 
Hastings. It must be admitted that the subject 
does not appear to be a particularly suitable one. 
But it is to be remembered. that at the time the 
American War was being carried on, and the 
various, points ‘of international law raised by a 
maritime war were then of pressing urgency. 
The, two other courses given in the same Session, 
on, “ Fine Arts Applied to Industry,” by Mr. W. 
Burges, the well- known architect, and on 
j Chemistry Applied to the Arts,” by Dr. F. 
Crace Calvert, were certainly very much more 
suitable, and, as a matter of fact, it is stated 
that they attracted very much larger audiences. 


_It may be worth while to mention a few of 
the more important courses which were delivered 
before the end of the period with which this 
article deals., Besides his first course, Dr. Crace 
Calvert gaye three others, all dealing with 
practical applications of Chemistry. The appli- 
cations. of .Geology. formed the subject of a 
course by, Professor Ansted in 1865. In the 
following year Mr. Fleeming Jenkin lectured on 
Submarine, Telegraphy, In .1867 Dr. John 
Hullah gave, a, course. on Music and Musical 
Instruments, and Richard, Westmacott, R.A., 
one upon Sculpture. In the following year 
Dr. (afterwards Sir) W, H. Perkin lectured on 
Aniline and Coal-Tar Colours. . In 1869 and in 
1874 there_ were courses on Spectrum Analysis 
by (Sir) Norman Lockyer. Professor A. W. 
Williamson. lectured on Fermentation in 1870, 


This was continued until 
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and in the same year Professor Barff gave a 
course on Artists’ Colours and Pigments, the first 
of many courses which he delivered here. Special 
interest attaches to this course, because it led to 
the appointment of a Professor of Chemistry by 
the Royal Academy, Professor Barff himself being 
the first holder of the post. In 1874, Dr. Charles 
Graham gave a long course on the Chemistry of 
Brewing—these lectures have become a classic 
on the subject. Other courses deserving men- 
tion are those by (Sir) Frederick Bramwell on 
the Steam Engine in 1875; (Sir) William Preece 
on recent advances in Telegraphy in 1877 
(the first of many lectures given to the Society 
by Sir William); A. Vernon Harcourt, on the 
chemistry of Gas Manufacture in 1877 ; (Sir) 
Benjamin Ward Richardson on Aicohel in 
1875; and Dr. W. H. Corfield, on the Sanitary 
Gonstrastion of Dwelling-houses in 1879. 

The history of the early association of the 
Society with the Colonies was given in one of 
the previous articles of this series.* After the 
incorporation of the Society, the new Council, 
when it was first formed, was perhaps too much 
occupied with its own domestic matters to pay 
much attention to colonial business. So it was 
not until the 1851 Exhibition attracted to 
London a large number of Colonial visitors— 
amongst them Colonial Governors, many of 
whom were made honorary members of the 
Society—and thus once more brought colonial 
affairs to the front, that the Society again began 
to devote special attention to the Colonies. 

At the instance of the Society, the Secretary 
of State, in April 1852, sent out a despatch, in 
which the British Colonies were invited to form 
Associations in connection with the Society ; 
and, in response to this appeal, a certain 
number of such Associations were formed, some 
of which are even now in existence. But the 
despatch does not seem to have had a very 
great effect. 

A little later on, the Society endeavoured. to 
include Colonial Institutions in the Union of 
Institutions, which was then being formed, and 
the Journal for December 21st, 1855, contains a 
notification that the Council desire to include 
such institutions, and notifies the terms on 
which they could be admitted. In return for the 
usual subscription of two guineas, the Council 
offered to represent Colonial Institutions in 
London in business matters, to receive any of 
their members who were visiting London, and to 
give them the privilege of temporary member- 
ship, to purchase books for their libraries at 


* Journal, Vol. LIX. p. 1030. 
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reduced rates, and to establish centres for the 
examinations in the Colonies.. A certain number 
of Colonial Institutions joined the Union on these 
terms, but the. response was not very great, and 
the number of such Institutions does not appear 
at any time to have exceeded sixteen. In 1860 
there were fifteen Colonial Institutions on the 
list, and from this date the numbers fell away. 
In 1857, however, a proposition, which had. 
much greater effects on the future, was made by 
Mr. Hyde Clarke, who wrote to the Council 
suggesting that “a special section be formed 
for India, another for Australia, one for English 
America, and so on.” It was suggested that the 
Indian Section should meet once a fortnight, 
and the Australian once a month, for the reading 
of papers. The subjects suggested were “ rail- 
way extensions, irrigation, canals, European 
colonisation, tea cultivation, fibre products, 
the iron manufactures, and the copper mines.” 
Mr. Hyde Clarke also laid considerable stress 
on, the ‘non-existence of a Colonial centre 
in London.” l 
The letter was published in the Journal 
of May 15th, 1857, and a committee was 
appointed to consider the matter. Nothing, 
however, was really done. This was no doubt 
due to the fact that Mr. Hyde Clarke shortly 
afterwards left this country for Smyrna, where 
he resided for some years. Ten years later he 
returned to England, and in 1868 he renewed. his 
proposal, but only proposing the formation of a 
committee which should organise conferences 
on Indian subjects. This time the suggestion was 
taken up more warmly. Hyde Clarke himself 
was placed on the Council, and the Indian Con- 
ferences, which soon developed into the Indian 
Section, were started. Previous to this date 
there had been occasional papers read on Indian 
matters; but from 1869 onwards, when the 
Indian meetings began with a paper on Indian 
tea, by Mr. C. H. Fielder, read on March 12th 
in that year, the Indian Section has continued 
its. regular work. ‘There were eight meetings in 
1869 and four in 1870. The number of meetings 
held each year from that date down to the 
present time have varied a little, but there have 


never, ‘been less than fiye OF more than seven. __ 


‘The Indian Section thus established became a 
most important department of the Society. Tt 
has. had, great results. in: India by spreading - 
information in, that country as to the: directions 
which the development of Indian manufac- 
tures and Indian products could ‘most usefully 
take, and in this eountry by giving similar in- 
formation as to the industrial resources and. 
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progress of India itself. The Section has received, 
great help from the Indian press, and it has also 
been of service to the Indian press in supplying 
useful information to it. It has been of great 
service to the Society itself as the means by 
which many members have been added to its 
list, so that in fact, thanks to a very large extent 
to the work of the Indian Section and of the 
allied section for the Colonies, a very large pro- 
portion of the present number of members come 
from the dependencies of the Empire abroad. 

The continued success of the Indian Section 
led to the establishment in 1874 of the African 
Section, and this also was due to a very large 
extent to the efforts of Mr. Hyde Clarke. Five 
years later, in 1879, it was enlarged and became 
the Foreign and Colonial Section; and in 1901 
it was altered into the Colonial Section, under 
which title it has been continued to the present 
time. 

It will be seen, therefore, that Hyde 
Clarke’s original suggestion of more than fifty - 
years ago has eventually been carried out. 
Something might be said on behalf of the scheme 
in its original form, in which separate sections - 
for the various portions of the Empire were 
proposed. But it is to be remembered that soon. 
after this idea was put forward, the Royal 
Colonial Institute had been established, and 
since its foundation, in 1868, it has carried out 
to the full the work which it was suggested in 
1857 that the Society of Arts might do, espe- 
cially in the formation of a Colonial centre in 
London. There is no question that a separate 
Institution, devoting itself entirely to such work, 
could carry it out more effectually than the 
Society of Arts with all its different aims and 
objects could hope to do, and this has in practice 
proved to be the case. Still it has been found 
that there was an abundance of work for the two 
institutions, both of which have, it is to be 
hoped, carried on work which has been useful 
tò the Colonies. 

The growing importance of industrial 
chemistry led to the establishment in 1874 of 
a special Chemica] Section for the discussion of 
subjects connected with, practical chemistry,. and, 
its: application. | to, the arts and’ manufactures. 
The Section was opened ‘with an introductory | ; 
address from Dr. Odling, then ‘President, of 
the Chemical Society, who dwelt, not only on, 
the industrial importance of “applications of 


chemistry, but on the assistance which those 
applications had rendered to the growth. ‘of 
chemical knowledge. It was arranged that six 
papers should be read every Session, and among 


~~ 
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the list of, contributors are to be found not only 
men of considerable reputation at the time, but 
also many who have since made a reputation for 
themselves. 

In 1879 the scope of the Section was enlarged 
so that it might include matters connected with 
applications of physical science to the Arts. It 
continued its successful work for twelve years, 
until 1886, when its success led to its own extinc- 
tion, for it had resulted in the formation of the 
Society of Chemical Industry, founded in 1881, 
the Institute of Chemistry having also been 
established in 1877, a few years after the Section 
was started. The Council came to the decision 
to discontinue the work of the Section, the reason 
for this action being given in the following 
extract from the annual report of 1887 :— 

“ Since its establishment, the Section has fully 
carried out the intentions of those who advised 
its formation, for it has been the means of bring- 
ing before the Society, and, through the Society, 
before the scientific public, many very valuable 
applications of science to practical purposes. 
Looking back at the list of papers which have 
been read before it, it will be seen that many of 
the most important of the communications to 
the Society during the time found a place in this 
Section. Since its formation, however, two inde- 
pendent societies—namely, the Institute of 
Chemistry and the Society of Chemical Industry, 
have been specially established for the purpose 
of carrying on the work to which the section 
was originally devoted ; and it appeared to the 
Council that the Society of Arts having, as in so 
many other cases, originated a movement of 
considerable public importance, might, as the 
work grew, leave it in the efficient hands of the 
above-mentioned Societies.” * 

In the early part of 1863 the Society of Wood- 
carvers t applied to the Society of Arts to assist 
them in holding an exhibition of wood-carving, 
in connection with which prizes were proposed 
to be offered. The Council agreed to allow the 
use of the Scciety’s rooms for the exhibition, 
and alsé offered a silver medal and a grant 
of £30. This amount, with a contribution of 
£15° from the Wood-carvers, was distributed in 
prizes’ to workmen, and the exhibition was duly 
held. 

“Its success led to a proposal for a series of 
Art workmanship prizes, and later in the same 


— 


%¥ Journal, Vol. XXXV. p.775.° ` z 

ide This was a small society of working er ee that 
wag carried on successfully for a good many years in rooms 
in Bloomsbury. It came to end about the beginning of the 
present century: - a 
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year the Council offered prizes, amounting alto- 
gether to £162, for modelling, repoussé work, 
hammered work, carving, chasing, enamel 
painting, painting on porcelain, and other 
subjects, In the following year the scheme was 
a good deal developed, and prizes amounting 
to £623 were offered in a larger number of 
subjects for productions from prescribed designs. 
A list of the subjects for competition was 
drawn up with considerable care. It included 
carving in various materials, metalwork, 
etching and engraving, enamel painting, painting 
on porcelain, decorative painting, inlaying, 
cameo-cutting, engraving on glass, wall mosaics, 
gem engraving, die-sinking, glass-blowing, book- 
binding and leather work, and embroidery. 
The examples selected were mostly in the 
South Kensington Museum, but some were in 
private possession. Reproductions of them in 
the form of lithographs, photographs, or casts, 
were provided at prices in most instances not 
exceeding a shilling. There was also a division- 
for works to be executed without prescribed- 
designs. 

The offer was continued annually up to the 
year 1870. The total annual amount offered 
in prizes varied up to £666, but the money 
awarded never in any one year reached £300, and 
was in several years under £100. Although this 
seems a sufficiently good result, the Council at 
the time appeared to have been disappointed. 
The prizes certainly were popular, as is shown 
by the fact that when a surplus was obtained 
by the North London Exhibition. in 1864, an 
amount of £157 was handed over to the 
Society to be added to the prize fund. 

In the Council Report of 1870 an announce- 
ment was made that these prizes would be dis- 
continued “for the present,’ and that special 
prizes would be offered for objects of art work- 
manship to be exhibited at the International 
Exhibition of 1871, then being organised by the 
1851 Commissioners at South Kensington. 
Such special prizes were accordingly offered in 
the form of medals for’ manufacturers and 
designers, and money prizes to the workmen 
employed. The articles which received prizes- 
were to be shown in the exhibition, and it was a 
condition of exhibiting that the names of all 
engaged in the: production of the: works should 
be sent in. Seventy-five such articles were sub- 
mitted, and silver'medals and money prizes to 
the amount of £200 were awarded. 

In announcing the discontinuance’ of the 
ordinary Art workmanship prizes, the Council 
expressed their regret that, in spite of the large 
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amount of prizes offered, there was still wanting 
anything like an adequate response on the part 
of manufacturers,.designers or workmen, the 
result being that though the articles awarded 
were of a very satisfactory character, and 
showed great skill and taste, yet the competition 
was small, and the amount of money awarded 
far less than the offered total. The hope was 
also expressed that the annual exhibitions of 
-industry -would sufficiently encourage Art 
-workmanship, and would, therefore, take the 
place of the Souciety’s prizes. It is hardly 
necéssary to say ‘that these expectations were 
not realised. 

On the whole, it seems certain that these 
prizes, with the accompanying small exhibitions, 
served a useful purpose, and helped to encourage 
the workers in artistic industries. Some dis- 
appointment was expressed in various quarters 
‘at their discontinuance, and if at the time they 
were not popular with employers, they were 
certainly appreciated by the workmen them- 
selves. It is quite possible that the real cause 
of their discontinuance was a desire on the part 
of the Council to concentrate the Society’s efforts 
on the projected series of exhibitions. 

The problem of food supply seemed to be 
specially urgent in the middle of the last century, 
or at all events its urgency was very generally 
realised. The population had increased, and 
was increasing, at a rate far outstripping the 
growth of the national resources of the kingdom, 
and the means of supply from foreign countries 


had not yet been developed. Of actual food- 


stuffs it-may be said that only cereals were 
imported. Dead meat could not be conveyed 
for any distance, while the trade in cattle was 
limited and confined to European countries. 
The importation of canned meat had been 
introdueed, but as yet only on a small scale. 
-Imported fresh fruit was represented by a single 
sort—the orange. Salted and ‘dried fish were 
regular articles of trade, ag they long had been, 
and so were salt beef and pork ; but even of these 
the bulk was supplied from domestic sources. 
It wasa realisation of this state of things that, 
in 1866, led the Council to appoint a committee 
“ to inquire and report respecting the food of the 
people,” ‘with special instructions to investi- 
gate methods for “the production, importation, 
and preservation of substances suitable for 
food.” In the words of the authors of the 
most recent book on the subject,* the appoint- 


* “History of the Frozen Meat Trade,” by J. T. Critchell 
and J. Raymond. 1912. ; 
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ment of this committee was the ‘‘ most. practical 
step in the direction of providing a more ample 
food supply ” which had yet been taken, and 
the committee did much useful work, though its 
labours were not quite so successful as they 
might have been. 

A proximate cause for the nomination of the 
committee was the offer by Sir Walter Trevelyan 
of a sum of £70 to form a prize for the discovery 
of a process for preserving fresh meat, the prize 
being specially intended to encourage the pre- 
servation of meat “in countries where it is now 
almost valueless.” Later on, in 1872, Sir Walter 
added another £30 to his offer, making the total 
sum available for the prize £100. 

Some years before, in 1856, the same gentle- 
man had given £100 for a prize for an essay on 
the utilisation of seaweed ; but, though the prize 
was offered, the response was unsatisfactory, 
and no award was made. The money was then 
applied to the more practical object of encourag- 
ing the preservation of meat. 

The committee met for the first time in De- 
cember, 1866, and it continued its useful labours 
for fifteen years. Though one of its duties was 
to award Sir Walter Trevelyan’s prize, this was 
only a part of its work, its main objeet being to 
accumulate and disseminate information on the 
best means of increasing the available food 
supplies of the country. They took a wide view 
of their duties and worked at them eonscien-. 
tiously, and if they failed in the first-mentienad 
object of their efforts, they certainly suceeededt- 
in the second and more important part. - 

The committee collected an enormous amount 


-of information, which was published in successive 


reports in the Society’s Journal. These reports 
were of great value at the time in directing 
attention to what was being done for the preser- 
vation of food, and they are now of considerable 
historical interest as a record, which appears to 
be fairly complete, of the various methods, 
more or less successful, which were proposed for 
the preservation and supply of meat before the 
introduction of cold storage and the importation 
of refrigerated meat. The committee took a 
large amount of evidence from experts, in- 
ventors, and others, and their reports dealt with 
almost every variety of food. At that time 
canned meats were a novelty, and the manu- 
facturers who produced them gave evidence 
before the committee. All sorts of processes 
were described, and the results tested. Many 
of these processes were quite useless, but among 
the samples shown were some which have 
since been developed into valuable commercial 
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products. Samples of meat preserved in various 
ways, from Australia and South America, were 
examined and. reported on, but none proved 
satisfactory. The importation of live - stock 
was also considered. The supply of milk and 
- that of fish were also among the subjects dealt 
with by the committee, and they devoted one 
meeting to the examination of a witness on 
salmon preservation. In one of their reports 
in 1867 they suggested a Fishery Exhibition, a 
proposal which, some years later, was carried 
into effect with great success, not only in London 
but in several Continental towns. 

- In 1868 prizes were offered for railway vans 
for meat conveyance, and for milk-eans. None 
of the suggestions for improved vans were thought 
worthy of reward, but a silver medal was given 
to the Aylesbury Dairy Company for the best 
milk-can sent in. 

The problem may be said to have been solved 
in 1879-1880, when a cargo of frozen meat was 
brought to London by the “ Strathleven,” which 
sailed from Sydney on November 29th, 1879, 
and arrived in London on February 2nd, 1880 ; 
but the results of this experiment were either not 
brought before the notice of the committee, or were 
not appreciated as they deserved.. It is certainly a 
matter of regret that this successful experiment 
met with no award at the hands of the committee 
—which for sò long had done really excellent 
work in publishing information on the food 
supplies of the people. However, the value of 
the discovery was. not realised at the time, and 
the -view taken of it is shown by the rather 
desponding report of 1881, the last issued 
by the committee, which summed up the situa- 
tion as follows :—* Though numerous methods, 
more or less successful, for treating meat have 

-been before the committee, the committee have 
never felt themselves able to select any one as 
being so far superior to the rest as to deserve the 
_award,ef the prize, neither have they had from 
any of those persons who are now engaged in 
_the importation of meat preserved by means of 
_cold from America or Australia, any such precise 
claim to the credit of the invention as would 
warrant the committee in thus awarding the 
prize. The prize, therefore, still remains in the 
eharge of the Society, and the Council would 
-gladly welcome the advent of any process which 
would justify them in presenting it.” 

That the committee did not promptly recog- 
-nise the value of the new experiment is, perhaps, 
‘not remarkable. They had been at work for 
fifteen years, the personnel of the committee 

had changed, and probably the interest of the 
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early investigations had flagged. But failure is 
the more to be regretted since at various times 
they had had before them, and had carefully 
considered, the question of the preservation of 
meat by the application of cold. As far back as 
1869 they had under consideration Reece’s 
freezing -‘machine,* one of the earliest of the 
ammonia machines, while throughout their 
reports references are constantly made to the 
use of low temperatures for meat preservation. 
In 1868 ¢ they “ look with interest atı the scheme, 
proposed by influential persons at Sydney to 
resort... to cold.” They: say that “the 
promoters of this plan are understood not to 
have decided in what form they can most 
economically provide the refrigeration, which 
must, of course, be kept up during the voyage 
by some artificial means.” In the following 
year t they “‘still look with much hope to the 
process of preserving meat in cold temperatures,” 
and mention some experiments “‘ by which they 
hope to be able to determine the conditions 
most favourable for the practical appliance to 
animal and vegetable substances of this mode 
of preservation.” In the Journal for April 24th, 
1868, a full report is given of the meeting above 
referred to, which was held at Sydney in 
February of the same year. At it Mr. T. S. 
Mort described the results of his experiments in 
freezing meat for exportation, experiments 
which were certainly the foundation of the whole 
frozen meat trade of the present day. It is 
probable that this report was supplied by Mr. 
John Alger, who was present at the meeting, and 
took an active part in the movement. He had 
been treasurer of the Society of Arts in 1862, 
and had gone out to Australia. It is now gene- 
ally admitted that Mort was beyond doubt the 
pioneer of cold storage, and if he had lived a few 
years later (he died in 1878) he certainly ought 
to have had awarded to him the Trevelyan prize. 

After the publication of their rather despon- 
dent report in 188] the committee abandoned 
any further attempts to discover a suitable 
candidate for the prize, and the money was 
eventually awarded in five prizes of £20 each at 
the Health Exhibition of 1884, one of which was 
given to Messrs. J. and E. Hall for their “‘ cold 
dry-air machines and cold storage chamber.” 
Their machine was a carbonic acid compression 


* Reece’s machine was the subject of a report by a special 
committee (Journal, Vol. XYII. p. 829). The report, though 
-commendatory, is not wholly favourahle. It was also 
described by Dr. B. H. Paul, in his paper on ‘‘ Refrigeration,” 
read in December, 1868 (Journal, Vol. XVII. p. 67). 
+ Journal, Vo). XVI. p. 583, 
t Ibid., Vol. XVII. p. 624. 
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refrigerating machine of the: type invented ‘by 
Giffard, and afterwards 
firm: for use on board ship, and for - the 
preservation of mee meat in cold SIDNA 
establishments. 

Still, if they missed the opportunity of award- 
ing the £100 prize—and after Mort’s death it 
would have been very difficult to name an 
individual who deserved it—the committee, as 
was said above, did a great deal of really useful 
work which might have been carried to an even 
more. successful conclusion but for the sudden 
death in 1877 of its energetic and devoted 
chairman, Benjamin Shaw. 

On his return from a visit to the Paris Exhi- 
bition of 1867, where he had been acting as one 
of the jurors, Dr. Lyon Playfair addressed a 
letter to Lord Granville commenting on the 
industrial progress which had been made by 
other countries as compared with that of Great 
Britain.* In Dr. Playfair’s opinion, England 
compared very unfavourably with some of the 
other principal European countries who exhibited 
in Paris, and this state of things he attributed 
mainly to the advance which had been made on 
the Continent in technical or industrial educa- 
tion. As far back as 1853 Dr. Playfair had 
published a work on industrial education on the 
Continent, and had prophesied that the result of 
the attention given to such education abroad, 
and its neglect in. England, would lead to a much 
more rapid industrial advance on the Continent 
than in England. He considered that the views 
he had stated in 1853 were confirmed in 1867. 

The result of the attention thus drawn to the 
subject was that the Council, in the latter part 
of the year, appointed a committee on the 
subject, and by this committee a conference 
was organised, which: met in the Society’s Room 
in January, 1868. . The list given in the J ournal 
of the persons attending the conference is a 
very remarkable one. It is too long for quota- 
tion at length, and the list of names is too 
distinguished to justify a selection from them.f 
After the conference, at which the subject- was 
fully discussed, a committee was appointed by 
the Council, which, after a number of meetings, 
published an exhaustive report {—a report that 
may-be. consulted at the present date. In it 
for the first time technical education was defined 
as meaning “general instruction in ‘those 
sciences the principles of which are applicable 


* Dr. Playfair’s letter, prefaced. by. one- from Torg 
Granville, is reprinted in the Journal, Vol. XV. p: E17. 

-F Journal, Vol. XVI. p. 184. 

- [ Ibid. p. 627. 
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to various employments of life,” and. it- was 
also resolved that, for the purposes. of. discus- 
sion, technical education “ should ‘be’ deemed 
to exclude the manual instruction in Arts and 
Manufactures which is given in the workshop.” 

Ever’ since its foundation the Society had 
been earnest in promoting industrial education, 
but for the most part this was considered to 
mean merely general education of the artisan 
class, not the provision of scientific or technical 
training. Throughout the report the committee 
had in view rather the education, not so much 


of the operative as of managers and superin- 


tendents of works—a wise view which was 
afterwards lost sight of, when the subject of 
technical education became popular; and the 
training of the artisan was advocated as the one 
remedy for all industrial shortcomings. At the 
end of their report they added an appendix: 
suggesting courses of study for such. persons, 
and it is evident that these courses were intended 
for students having already a certain amount 
of general and scientific education, and not for 
artisans. It may be mentioned that at the 
end of the list was included a syllabus of higher 
commercial. education, intended for the use of 
merchants and commercial men generally. After 
the issue of this report, the Council did little 


more for a time to promote technical education, 


though in May, 1869, they presented a pétition 
to the. House of Commons urging its necessity, 
and asking for legislation such as would -en- 
courage scientific training in secondary schools. 
The next step was the proposal-for the intro- 
duction of technological examinations, which was 
brought before the Council in November, 1871, 
by Captain (afterwards General. Sir John) 
Donnelly. The first draft scheme pfepared. by: - 
him- was afterwards considerably elaborated, 
and was submitted to a conference held in July, 
1872, at which H.R.H. Prince Arthur (now. 
the Duke of Connaught) presided.* The result 


_of this conference was the establishment. of the 
technological examinations, a sufficient account 


of which has already appeared.in the J ournal, pna 
need not. be repeated here. . . 

The proper educational work of: ie Society 
had always been for the most part the further- 
ance of industrial and. technical instruction, 
though the foundation of the system of examina- 
tions had. been an important. contribution to 
the cause. of secondary education in England. 
The movement, however, for the improvement of 
sens edixcation, which led to the » pasri 


+- Journal;Nol. LVM: p. 434. 
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of Mr: Forster’s Elementary Education Act in 
1870, drew the Society into, its influence, and 
in the years 1869. and 1870 it was busy with 
the subject of national education generally. 
By means of specially-appointed committees, it 
collected information about the -educational 
needs and facilities in several districts in and 
near London, and published reports upon them. 
Of those reports the most remarkable was the 
one prepared by G. C. T. Bartley, on “ The 
Educational Condition and Requirements of 
one Square Mile in the East End of London.” 
This was published as a supplement to the 
Journal for March 25th, 1870, and, as it well 
deserved to-do, attracted a great deal of 
attention. It was a document of considerable 
value, prepared with great care, and at the 
cost of much labour and minute inquiry. 

Before the Bill was introduced into the House 
of Commons, a conference was held (February, 
1870)* at which the various proposals already 
formulated were discussed, and the opinions upon 
them of leading educationalists ‘were elicited. 
After the introduction of the Bill, a petition, 
embodying the views of the Council, was pre- 
sented to the House, and a little later a full 
memorandum suggesting various amendments 
and improvements was submitted to the Prime 
Minister (Mr. Gladstone) by the chairman (Lord 
Henry Lennox) on behalf of the Council. The 
principal demand of the Council, the appointment 
of a Minister of Education, was not successful, 
but some of the other suggestions were not 
without effect. 

Special attention was drawn to the question 
of female education by the paper read by 
Mrs. Grey on “ The Education of Women,” in 
June, 1872. In consequence of this -paper, a 
committee was, a little later, appointed by the 
Council “to promote the better education of 
girls of all classes.” It was at first proposed to 
form a “ National Union for the Improvement 
of the Education of Girls,” but the actual result 
was the much more practical proceeding of 
the establishment of the Girls’ Public’ Day 
School Company, which has been in successful 
operation ever since. 

At the end of 1868 the Council took up the 
idea of encouraging drill in schools. The reasons 
for their action are well set out in a paper read 
in March, 1871, by Major-General Eardley- 
Wilmot, who laid stress on the value of drill as a 
means of physical and also of mental education. 
It was, indeed, as a means of improving the 


* Journal, Vol. XVIII. p. 238. 
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nátional intelligence, rather than as a přeparation 
for the national army, that the encouragement of 
drill in schools was first taken up by the Society, 
and it was on such grounds that its extension 
was always advocated. 

- The efforts of the Society met with a good 
deal of success. The first result of the movement 
was the holding in June, 1870, of a drill review 
of 3,000 boys from metropolitan schools at the 
Crystal Palace, in the presence of the Prince of 
Teck. A similar review was held in the following 
year, in the presence of the Duke of Connaught, 
at the Horticultural Gardens, when banners 
provided by the Society were presented to the 
schools which were most successful in a test 
competition. In 1872 the Prince of Wales 
patronised the review, which was again held in 
the Horticultural Gardens. He afterwards pre- 
sented the Society’s prize-banners in the Albert 
Hall. Over 4,000 boys attended. Other reviews 
were held in 1873 and 1875; and in 1876 the 
London School Board undertook to arrange a 
public review of the boys in their schools. This 
review was duly held in Regent’s Park, when 
over 10,000 boys are reported to have gone 
through various manoeuvres. On this occasion 
an elaborate challenge banner, provided by the 
Society, was competed for. This banner was 
embroidered by the School of Art Needlework, 
and cost nearly £100. 

For some time the School Board continued 
these drill reviews. But there was a good deal 
of opposition to them from a certain party, who 
were afraid they would encourage “ militarism,” 
by which it was presumably meant that children 
who had been drilled in early youth might 
thereby aequire a pernicious desire to become 
soldiers in after life. The total cost of the 
movement tothe Society, from the start in 
1870 down to the time when the drill reviews 
passed over to the School Board, was £944, 
but of this £400 was recouped to the Society 
by the sale of tickets, subscriptions towards 
the expenses, etc. - 

In the year 1864 an anonymous letter was 
printed in the Journal, which suggested that the. 
Society might offer a prize for a design for 
memorial tablets to be affixed to houses in which 
celebrated persons had been born or lived.- In 
the same year also some suggestions appeared 
in the Builder newspaper, to the effect that some 
sort of memorial might be set up on certain 
houses and churches in London to commemorate 
their association with eminent men. Probably 
in consequence of these suggestions, the Council 
appointed a committee to consider the “ erection 
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of daie or other memorials to persons eminent 
in arts, manufactures, and commerce.’ 

This committee does not seem to have done 
anything for some time. 
(Sir) George Bartley submitted to the committee 
ä proposal for affixing memorial tablets to houses 
in London which were known. to have been 
inhabited by famous men. In his letter—which 
was published in the Journal, Vol. XIV. p. 438— 
Mr. Bartley quotes a reference by Samuel Rogers 
to the fact that in various towns in France and 
Germany such memorials were in existence, and 
hie added a list of houses in London which at one 
time were associated with celebrated persons. 
Many of these, as well as many. of those sug- 
gested by the writer in the Builder, have since 
had tablets attached to them. Mr. Bartley 
concluded his proposal by suggesting that the 
best kind of indicating label might be some form 
of mosaic or marble slab. 


The committee at once approved the idea, and 


Mr. Bartley’s proposals as they stood were practi- 
cally adopted and carried out. A list was at once 


prepared of. suitable houses, and in 1867 the 


first memorial tablet was affixed to the house in 
Holles Street, Cavendish Square, where Byron 
was born. The work was continued year by year 
for a considerable time, although there were 
certain difficulties in carrying it out. It was not 
always easy to indentify with absolute certainty 
the house in which it was recorded that some 
eminent person had dwelt. Up to about 1800 
the houses in London streets were not num- 
bered, and since that date many alterations 
have been made at different times in the number- 
ing. Then the: owners of houses were often 
reluctant to give permission for the attachment 
of the tablets to their premises, especially in 
the earlier years of the movement. Even so 
enlightened a body as the ‘Benchers of the 
. Middle Temple refused to allow the erection of 
a tablet in Brick Court, where Goldsmith lived 
and died, though later a more reasonable view 
was taken, and permission was given for the 
erection of a bronze memorial. ‘But, on the whole, 
the work was carried out with a considerable 
amount of success, and it attracted a great deal 


of public interest and approval. In the year 1872. 


a sum of £50 was presented to the Council by 

. Mr. Benjamin Whitworth and Mr. H. D. Pochin, 

_to be devoted to the erection of tablets, but the 

rest of the cost, never very considerable, was 
provided by the Society.. 

When the idea was first taken up, the offer of 

a £10 prize for a suitable design was made, but 

nothing seems to have come of this. Later on 
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Mr. Bartley undertook to obtain a, design, and 
with the assistance of (Sir) Henry Cole, who took 


æ great interest in the matter, various designs 


were prepared in the offices of the Science and 
Art Department, South Kensington, under the 
superintendence of Godfrey Sykes* and his 
assistant. Eventually the matter was placed in. 
the hands of Messrs. Minton, Hollins & Co., of 
Stoke-on-Trent, who appear to have worked on 
the suggestions submitted to them, and produced 
the tablet which was approved and adopted by 


“the Council of the Society. One of the main 


objects in the design was that the Society of 
Arts’ name should be given, but that it should 
not be made too prominent, and this object was 
effectively attained | by the ingenious border, in 
which the name of the Society is introduced. - 
‘Fhe same design has, ‘in all cases, been used. by 
the Society, with ‘the ‘solitary exception of the 
tablet: ‘to Milton in Bunhill Row. ‘The archi- 
tecture of the building there did not admit 
of the convenient erection of a circular tablet, 
and consequently, the oblong slab which is 
now in position was specially derned and 
erected. i 
The work was carried on by the Society until 
1901, by which time thirty-five tablets had been 
set up. The houses on which four of these 
were erected have since been pulled down. The 
house in Holles Street, where Lord Byron’s 
tablet was set up, was pulled down in 1889. . 
In May; 1900, Messrs. John Lewis & Co. 
erected on the front of the new house, which 
was in their occupation, a fresh memorial con- 
sisting of a bronze relief bust of Byron placed 
in an architectural frame of Portland stone. 
When Furnival’s Inn was pulled down in 1898, 
the tablet which had been set up to Charles 
Dickens disappeared. After the War Office had 
left Schomberg House in Pall Mall, where a_ 
tablet to Thomas Gainsborough had been set 
up, the house was pulled down (in or before 
1909). About 1906 the house at the bottom of 
Buckingham Street, Strand, which carried a 
tablet to commemorate the fact that Peter the 


= Great of Russia had lived there during his stay 


in London, was pulled down, and a block of 
chambers erected on the site. __ 

It was always a difficult question whether 
these tablets should only be placed on the actual 
house in which the person to be Sptinemprated 


nw Godfrey Sykes (1825-1866) was the talented designer | of 

much of the terra-cotta and other decoration of the old 
buildings of the South Kensington Museum. One piece of 
his work is very familiar, the design on the cover of the. 
Cornhill Magazine. 
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had lived. In some cases the house had disap- 
peared, and the tablet was set up on the building 
which had taken the place of the old house. 
Whether this was worth doing must remain a 
moot question, and, on the whole, perhaps it is 
really not worth while, for instance, to have a 
tablet on Archbishop Tenison’s Grammar School 
in Leicester Square, now occupying the site of 
Hogarth’s old house; on the other hand, some- 
thing might be urged on behalf of the tablet 
on a warehouse in Bunhill Row, occupying the 
position of Milton’s house, because it at all events 
suggests to the passer-by the once suburban 
character of the locality. 

In 1901 the Historical Records and Banis 
Committee of the London County Council 
proposed to advise the County Council that it 
should undertakè the work of indicating houses 
and localities of interest in London; but, 
before taking any action in the matter, the 
Committee very courteously applied to the 
Society to know what its views on the matter 
were. The Council of the Society readily agreed 
to hand over the work to the County Council, 
and offered at the same time to render any 
assistance in the Society’s power. The London 
County Council thereupon formally resolved to 
take upon itself the duty in future, and since 
that date they have certainly carried it out in a 
most able and efficient manner. Up to the 
present time the Council have set up seventy-six 
tablets. They have, probably wisely, in almost 
every case refused to indicate merely sites, and 
have confined themselves to indicating actual 
houses. It may be added that their work in 
this respect is a little easier, because nearly all 
the houses with which they have had to deal 
are comparatively modern. Looking at the list 
of persons commemorated, it appears that, 
leaving out of consideration a few tablets which 
commemorate more than a single person, only 
ten of the seventy-six tablets refer to persons 
who might not certainly be classed as belonging 
to the nineteenth century ; that is to say, their 
reputations were made since the beginning of 
that century, while there are only two—Sir 
Isaac Newton and General Wolfe—who were 
not living during the last quarter of the 
eighteenth century. About two-thirds of the 
names commemorated are of persons who have 
died since the work began in 1864.* 


* A complete list of the tablets erected up to that date, 
which include all except Milton’s, will be found in the 
Journal of October 5th,-1900 (Vol. XLVI. p. 828). A 
similar list, which is quite complete, is in the Directory of 
the Society, published in 1909, p. 53. An account of many 
of the houses bearing tablets is given in two articles by 
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The ancient sites are doubtless the more 
attractive; but with the constant changes 
which have been made in London streets, 
especially during the last half-century or so, 
innumerable houses of historical interest have 
of necessity disappeared. An enormous hotel, 
or shop, or block of flats, may now cover ground 
once occupied by a dozen houses, in some of 
which painters or poets, or writers, or scientific 
men or statesmen of the eighteenth and earlier 
centuries may have been born or lived or died. 
The obliteration is complete, and there is nothing 
left to commemorate. On the other hand, 
during the past century and a half very many 
fresh sites of interest have been created in the 
birthplaces and residences in London of many 
of the men who have been occupied in making 
history since the nineteenth century began, and 
so fresh work is ever being provided for the 
Historical Committee of the London County 


Council. 
(To be continued.) 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


METHODS OF ECONOMISING HEAT. 
By Cuarues R. Daruine, A.R.C.Se.1., F.I.C. 
Lecture I.—Delivered December 2nd, 1912. 


From time to time a note of alarm is sounded 
with regard, to the rate at which our coal supplies 
are being used up, and predictions are made 
showing that-complete exhaustion will result in 
two or three centuries, entailing the loss of our 
commercial greatness. Such a warning was 
uttered by Sir William Ramsay in his presidential 
address to the British Association in 1911; but 
in this case, as in others, the interest aroused in 
the public mind proved to be only temporary. 
The “man in the street” either considers the 
time too far ahead to trouble about, or is con- 
vinced that other sources of energy will be avail- 
able before the predicted exhaustion of our coal 
deposits is realised ; and in a sense his optimism 
is justified. It is true that in countries where 
water-power is not available, the combustion of 


Mr. Henry B. Wheatley (then Assistant Secretary of the 
Society), which appeared in the Journal (Vol. XXIX. p. 823, 
and Vol. XXX, p. 1066). The London County Council have 
published three volumes of “ Ancient Houses of Historical 
Interest in London,” the latest of which is dated 1909. 
Several parts, which no doubt will form a fourth volume, 
have since been issued in pamphlet form. Theré is also a 
companion volume, edited by Sir Laurence Gomme, ‘‘ Return 
of Outdoor Memorials in London” (1910). This gives a list 
of all such memorials erected by the L.C.C., the Society of 
Arts, and private individuals. 
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fuel is the cheapest and most convenient means 
of procuring heat for various purposes; but 
there are other sources of energy, not now 
utilised, which will, in all probability, be brought 
into service when the necessity arises. The dis- 
covery of radio-activity has revealed the exis- 
tence of inter-atomic energy of magnitude 
almost inconceivable. One gramme of radium, 
for example, yields, on decomposing, as much 
energy as would be furnished by the combustion 
of 500,000 grammes of coal. So far, it has not 
been found possible to control atomic decom- 
position, and hence the energy liberated can 
only be utilised at the same rate as that at which 
it escapes; and as the decomposition of one 
gramme of radium is estimated to occupy 3,000 
years, the quantity available during one hour 
or one day is too small to be of practical service. 
If any means could be found, however, to 
accelerate and control atomic decomposition— 
a problem which the future may solve—an 
inexhaustible store of energy would then be 
opened to the service of mankind. Assuming, 
however, that inter-atomic energy will never be 
of practical service, and that no other new 
sources of energy will be discovered, there still 
remain, for the ingenuity of man to utilise, the 
energy of the tides and the heat received from 
the sun. So long as fuel is plentiful, neither of 
these sources is likely to become of practical 
utility, as neither could compete commercially 
with fuel-produced energy; but ultimately, no 
doubt, both will be pressed into service, and a 
few words as to the manner in which tidal and 
solar energy may be harnessed may therefore not 
be out of place. 

Many proposals for driving machinery by 
the aid of the tides have been advanced from 
time to time. The devices suggested have taken 
the form of floats which, by rising and falling, 
could be made to actuate suitable machinery ; 
the details varying greatly according to the 
ideas of different proposers. No doubt 
many of these contrivances would produce the 
desired result; but at present the cost and 
upkeep would be greater than machines of the 
same power driven by a heat-engine. The day 
of the tidal machine is‘not yet, but may come. 

-The heat received from the sun is utilised at 
the present time in India, the Soudan, and other 
hot countries in certain appliances for cooking 
food, in which the solar rays are concentrated 
by means of an arrangement of mirrors upon the 
cooking-vessel. On a larger scale, the same 
method has been applied to the raising of steam, 
by the aid of which engines may be driven. The 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


167 


utilisation of solar energy directly as received, 
however, is of service only in countries where 
hot sunshine may be depended upon, and would 
only be available intermittently in climates such 
as that of Britain. If the heat received from the 
sun—amounting, on a favourable day, to two 
calories per square centimetre per minute, equi- 
valent to nearly 800 horse-power per acre—could 
be stored for use as required, a plentiful supply 
of energy would be secured for all time. Probably 
one of the inventions of the future will be a 
commercial heat-storage battery, analogous to 
the accumulator for storing electricity. In this 
connection it may be pointed out that heat may 
be stored indefinitely by taking advantage of 
the property of “ overcooling”’ or “ surfusion”’ 
manifested by many substances. As an example, 
when crystals of sodium acetate are melted, and 
afterwards cooled down in a space free from 
dust, the liquid fails to solidify, even at ordinary 
atmospheric temperatures. On admitting a 
single crystal of the solid, however, the whole 
mass solidifies, and in doing so disengages the 
heat originally absorbed in melting the crystals ; 
the heat thus liberated causing the temperature 
to rise to the melting point, 65° C. I have here a 
quantity of this overcooled sodium acetate, 
melted up some months ago, and containing a 
thermal junction which will indicate a rise in 
temperature by the movement of a spot of light 
reflected from the mirror of a galvanometer to 
which the junction is connected. On dropping 
in a crystal of the solid, you observe that the 
whole of the liquid crystallises, and simul- 
taneously the spot of light swings along the scale, 
showing that the heat which entered the sub- 
stance months ago has been set free. Originally, 
the substance might have been melted by the 
sun’s rays by the aid of a burning-lens or mirrors, 
and thus solar heat might be stored indefinitely. 
I have indicated this method not for any present 
practical utility, but merely to show that future 
research may reveal some simple method of 
storing solar heat on these or similar lines. 

There is one other suggestion, due to a Belgian 
engineer, M. Braile, and recently revived by the 
French astronomer Flammiarion, which is worthy 
of passing mention—naimely, to utilise the 
internal heat of the earth itself. By boring’¢ do wiht 
to a sufficient depth, a layer hotter than boiling 
water might be reached, and steam genefated: 
in boilers located in the hot depths, which could 
be utilised for driving engines—a project beset 
with obvious practical difficulties. 

‘On the whole, therefore, with so many sources 
of energy at hand, there is no-need for undue 
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pessimism regarding the future. This, however, 
does not justify wasteful methods at the present 
time, as, industrially, an unnecessary escape of 
heat represents a financial loss. Consequently, 
from time to time, devices have been introduced 
with a view to saving heat in almost every 
appliance, industrial or domestic, in which heat 
is generated from fuel. The present lectures, in 
the main, will be devoted to the consideration 
of the methods at present in use for economising 
heat, and the directions in which future improve- 
ments may be looked for. 

It will be advisable, before entering into the 
details of the subject, to emphasise the fact that 
no heat-saving appliance can be of commercial 
or domestic utility unless the financial saving 
effected by its use exceed its cost and upkeep. 
If it be cheaper to allow heat to escape than to 
save it, then the heat must be allowed to go to 
waste, unless the user be prepared to stand the 
loss for the satisfaction of saving the heat. Every 
arrangement must be viewed from this stand- 
point, and it will then frequently be found that 
what appears to be needless waste is in reality 
due to the absence of a financially successful 
method of utilising the escaping heat. 


SOURCES oF Herat LOSSES. 


The following are the chief sources of heat 
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6. Losses due to wind and rain, in the case of 
heated surfaces exposed to the atmosphere. 

The methods in use for reducing losses due to 
the above eauses may be summarised as under :— ~ 

- 1l. Apparatus for securing improved com- 
bustion, such as mechanical stokers, improved 
jets for burning liquid fuels, and improved gas- 
burners. Also instruments to guide in the 
regulation of furnaces, such as CO, recorders, 
gas-analysis apparatus, and flue-pyrometers. 

2. Appliances for-utilising escape heat, such 
as regenerative chambers in furnaces, econo- 
misers, feed-water heaters, evaporators, fuel- 
drying apparatus, etc., and for domestic use, 
hot-water and air-heating arrangements. 

3. Methods of preventing radiation by the 
coating of hot surfaces with insulating materials 
or laggings. 

4, Careful choice of non-conducting materials 
for given operations. 

5 and 6. Reduction of the temperature of the 
exposed surface. 

FUELS. 

In Britain, practically the whole of the 
operations involving heat or power are carried: 
out by the aid of fuels. The quantity of heat 
furnished by the complete burning of the 
different types of fuel is given in the following 
table :— 


Solid and Liquid Fuels. 


Calories per gram. 


BTh.U. per pound. 


Coal 6,500 to 8,450 11,700 to 15,200 - 
Coke (approximate) . 6,000 10,800 m 
Wood a 4,000 7,200 


Petroleum oils 


8,500 to 11,000 


15,800 to 19,800 


Gaseous Fuels. 


Calories per litre. 


B.Th.U. per cubic foot. 


Illuminating gas. 5,100 570 
Producer gas (best) 1,780 200 
Mond’s Gas . . s. a a. 3, 1,380 155 
Water Gas 3,120 350 


losses, the avoiding or minimising of which is the 
object of all heat-saving appliances :— 

1. Imperfect combustion of fuel, 
Various causes. 

2. Escaping hot-gases or steam or other hot 
products, as in furnaces and heat-engines. 
- 3. Radiation from hot surfaces in general. 

4. Conduction of heat through different 
materials. 

5. Convection, due to the ascent of heated air 
from hot surfaces. 


due to 


The figures given above represent the 
“ higher ” calorific values, it being assumed that 
the water resulting from the combustion of the 
hydrogen content of the fuel is condensed in 
the process, whereas, in reality, this water 
almost invariably escapes in thé form of vapour, 
so that the latent heat of vaporisation is not 
actually utilised.. In the case of coal, in which 
the quantity of hydrogen is relatively low, the 
discrepancy caused by using the “ higher ” value 
is small; but with liquid and gaseous fuels, rich 
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in hydrogen, the correct value to use in the 
absence of- condensation is much less than the 
figures quoted ; and a “lower ” calorific value, 
in which the heat given out by the condensed 
water is allowed for, must be employed in 
judging the performance of a fuel-consuming 
appliance. 

It will be observed that, weight for weight, 
petroleum gives out more heat than the best 
coal; but, owing to its higher cost, is less 
economical to use in Britain for ordinary pur- 
poses. Often, however, the special character of 
an operation causes it to be more advantageous 
to use a liquid or gaseous fuel in preference to 
coal, so that the choice is not entirely guided 
by considerations of calorific value. When a 
given type of fuel, however, is being used con- 
tinuously, it is advisable to check its calorific 
value from time to time in order to ensure that 
the quality is maintained. This is specially 
necessary in the case of coal, which often varies 
considerably from the sample; and the use of 
a fuel calorimeter in a works furnishes a simple 
and effective protection to the consumer, who 
should always specify a minimum calorific value 
in making his contracts. Fuel calorimeters, in 
which a weighed sample of the fuel is burnt in 
a stream of oxygen, and the heat imparted to a 
known quantity of water, are the simplest and 
best for solid fuels; the ‘‘ bomb,” or closed- 
chamber calorimeter—a rather expensive instru- 
ment—is most suitable for liquid fuels; whilst 
special forms of calorimeters are in use for 
gaseous fuels. Any user of fuel on the large 
scale will find a suitable fuel calorimeter a great 
aid to economic working. 


DISPOSAL OF HEAT IN METALLURGICAL AND 
OTHER FURNACES. 


In endeavouring to utilise to the full the heat 
evolved on burning a fuel, several factors must 
be taken into account. The rate of combustion 
should be regulated so that the heat can be used 
as rapidly as it is provided; the temperature 
obtained must be sufficiently high, but not too 
high for the purpose in hand—control by pyro- 
meters being advisable in most cases—the 
appliances used should be such that none of the 
fuel escapes combustion, and leakages of heat by 
convection and radiation should be reduced to a 
minimum. Whenever possible, the heat unavoid- 
ably escaping in the chief operation should be 
used for a secondary purpose. The exigencies of 
practice, however, often make it impossible even 
to approximate to the ideal procedure thus 
outlined, as may be shown by reference to two 
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common examples, viz., a re-heating furnace, 
and a rotary cement-kiln. In the former case, 
suppose it be desired to raise the temperature 
of a block of iron, weighing a ton, by 1800° F. 
The actual quantity of heat requisite, if all 
were retained by the iron, is 675,000 B.Th.U. ; 
and this quantity would be furnished by the 
combustion of 52]bs. of average coal, or by 
3,360 cubic feet of producer-gas. But, as the 
temperature of the iron rises, heat escapes from 
its surface by radiation at a rapidly-increasing 
rate; and it is, therefore, necessary that the 
surroundings of the iron must be brought to 
1800° F. also. Heat is thus inevitably expended 
in warming up the furnace ; and, moreover, the 
escaping gas must leave at a temperature equal 
to that of the furnace, thus carrying away a 
quantity of heat which, although it may be 
utilised in part, is, in the main, usually lost. 
Hence the practical necessities of the operation 
involve the consumption of a far greater quantity 
of fuel than would be necessary if all the heat 
entered the iron. When gaséous fuel is used, 
furnaces are usually constructed on the regenera- 
tive principle invented by Siemens, in which ` 
the escaping gases are passed over brickwork 
before entering the chimney. Subsequently, the 
gas and air to be consumed in the furnace are 
passed over the hot briekwork, being thereby 
heated considerably before burning, with the 
result that a higher temperaturé is produced by 
the combustion, and-a portion of the escape-heat 
thus utilised. By employing two sets of brick- 
work chambers, and arranging to pass the 
unburnt gases and the hot products alternately 
through each at intervals, a continuous economy 
is effected, and a very high temperature attained. 
The unavoidable loss, however, is still very high. 

The rotary cement-kiln, which since its intro- 
duction has greatly cheapened. the cost of 
cement, furnishes a further example of the 
practical impossibility of utilising the whole of 
the heat from a fuel for the purpose intended. 
In such kilns, which are cylindrical in shape 
and inclined at a slight angle so that the rotation 
will feed the raw material downwards, a flame 
of coal-dust is blown in at the lower end, and 
in the hottest region of the flame, at a tempera- 
ture of about 1400° C. (550° F.), the materials 
undergo the chemical reaction which produces 
cement. In order that the materials may attain 
this temperature, it is necessary that their_ 
surroundings, for some distance, shall be equally 
hot; and unless the coal-feed be sufficient to 
secure this, the clinker will be unsatisfactory 
owing to under-burning. The heat possessed 
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by the escaping products is utilised in two 
ways; the escaping gases being made to dry 
the raw material fed in at the upper end, and to 
deprive it of carbon dioxide before it reaches 
the hottest zone; and the heat of the escaping 
clinker is saved by allowing the air used as 
blast for the flame to pass over it. Yet it is 
not found possible, consistently with making good 
cement, to reduce the temperature of the gases 
escaping into the flue below 800° F. in the wet 
process, or 1000° F. in the dry, for the reason 
that the maintenance of a hot region of sufficient 
size to produce good clinker involves the pro- 
duction of surplus heat more than that required 
to provide for the drying and decomposition of 
the raw material. Unless the heat of the flue- 
gases can be utilised for some other purpose 
outside the process itself, its loss cannot be 
prevented, . 

The two examples cited indicate the practical 
difficulties attendant upon the production of 
high temperatures in furnaces without consider- 
able waste. The only remedy lies in the 
direction of arranging industries side by side, 
so that the escape-heat of one may be used in 
another; for example, the hot gases from the 
chimney of a furnace might be utilised for a 
process involving evaporation. Both industries 
would then gain, as the one would benefit by 
the payment received for heat otherwise lost, 
and the other by obtaining an extremely cheap 
source of heat-supply. So far, little has been 
done in combining industries on these lines, 
although the advantages appear obvious. It is 
the custom generally to economise the heat as 
far as possible in a given establishment for the 
processes carried out; any which cannot be so 
utilised being allowed to go to waste. This 
applies to furnaces for high-temperature work 
in general, when fuel is used, but does not apply 
to the electric furnace, in which the greater 
portion of the heat generated may be applied 
directly to the materials under treatment, there 
being no hot products of combustion to carry 
away the heat. In Britain, where water-power 
for generating electricity is scarce, and fuel cheap, 
the cost of fuel-fired furnaces is less. than that 
of the electric furnace, in spite of the large 
escape of heat in the former; and hence, com- 
mercially speaking, it pays to allow the waste 
of energy to continue. Saving of heat has no 
industrial value unless a financial saving is also 
effected. 

Generally speaking, the higher the temperature 
to be attained, the greater will be the heat loss 
incurred; and hence metallurgical furnaces, 
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pottery-kilns, cement-kilns, and similar furnaces 
represent the lowest standard of thermal 
efficiency, and will continue to do so until some 
means have been devised to utilise the waste 
for other purposes. 


DISPOSAL OF HEAT IN BOILER FURNACES. 


When the heat of combustion of fuels is 
applied to the production of relatively low 
temperatures, it is possible to work with much 
greater efficiency, as the products of combustion 
need only escape at a temperature slightly higher 
than that of the heated object. One of the 
chief uses of fuels is the production of steam 
for power purposes, and as the temperature of 
steam is low compared with that attained in a 
metallurgical furnace, it follows that the tempera- 
ture of the flue-gases of a boiler will be much 
lower than that of the waste gases of a furnace, 
and that the loss of heat will consequently be 
less. In a steam-raising plant, moreover, it is 
possible to effect economies in many ways, So 
that, with modern appliances, a high degree of 
efficiency may be obtained. 

The first important point, in a boiler, is to 
secure the proper combustion of the fuel. Coal, 
which is chiefly used, varies greatly in pro- 
perties according to the locality from which it 
is obtained; and if rich in volatile matter a 
portion is liable to escape unburnt in the form 
of soot, which is produced by the destructive 
distillation of hydrocarbons from the coal. The 
result is not only a loss of efficiency, but, in 
addition, the smoke leaving the chimney is black 
in colour, darkening and contaminating the 
atmosphere in the vicinity, and producing effects 
deleterious to vegetable life. Unfortunately, in 
this respect, most varieties of coal are bituminous 
in character, the exceptions being the anthracites 
and semi-anthracites, such as occur in the coal- 
fields of South Wales, which are not sufficiently 
abundant, and are too expensive, for general 
use. It remains, therefore, to provide proper 
appliances to secure the complete combustion 
of the bituminous coal, which forms the bulk of 
our supplies. 

The problem of smoke-eombustion has been 
the subject of many inventions, each of which 
claimed to be a satisfactory solution, so far as 
boilers were concerned. So long ago as 1855, a 
prize of twenty-five guineas was awarded by 
this Society to Mr. Charles Wye Williams for 
an essay on “The Prevention of the Smoke 
Nuisance,” Mr. Williams being the inventor of 
a furnace which he claimed would consume its 
own smoke. This award did not commend itself 
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to a number of his contemporaries who had 


rival schemes, and who denounced both 
Williams and his furnace in the strongest 
terms. One of these, Robert Armstrong, 


erected a furnace in 1855 in Woolwich Dockyard, 
a drawing of which is here shown (Fig. 1), 


Dw 


Liz 


Lhe 


in ry 


t 


CM 


Li 
4_l 


— 
ZAA 
— 


i 
ee pal 
oe: 
is A = 


y = 


iS 


i 


ha 


J 
YW. 


i! 

li 

| 
bia 


yy 
ry 


KA 
LE, 


Yi; 


Fig. 1.—ARMSTRONG’S SMOKE-COMBUSTION 
Furnace, 1855. 


in which an auxiliary air-inlet was placed some 
distance from the front of the fire, so that a 
fresh supply of air could mingle with the flame, 
and it was claimed that this device effectually 
prevented the production of black smoke. It 
seems strange that after all these years the 
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through perforations at the top of the chimney, 
thus breaking it up into numerous small clouds, 
instead of allowing it to issue in a single column. 
The solution of the problem appears to be that 
complete combustion can only be secured by 
proper stoking, and an adequate supply of air. 
Most of the black smoke now produced from 
boiler furnaces is due either to careless stoking 
or to overworking the boilers in order to secure 
a greater output of steam than that for which 
the plant was designed. Given that a boiler is 
working within its limits, and that the stoking 
is uniform, the production of black smoke can 
be entirely prevented, and the fuel burnt to best 
advantage. For large boilers, mechanical stokers 
are an undoubted aid to economy, and typical 
forms will now be described. 


MECHANICAL STOKERS. 


The features common to all automatic appli- 
ances for stoking boiler furnaces are as follow: 
—(1) An arrangement whereby a quantity of 
coal is fed at definite intervals into the front of 
the furnace from a hopper, the amount delivered 
being capable of regulation according to require- 
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Fic. 2.—LONGITUDINAL SECTION OF BENNIS MECHANICAL STOKER. 


problem should still be acute, and that at the 
Smoke-Abatement Exhibition recently held in 
London one of the exhibits was a device not for 
preventing the smoke, but for rendering. its 
appearance less offensive by causing it to pass 


ments ; and (2) a device for imparting a move- 
ment to the bars of the furnace, so that the“ coal 
which enters is gradually moved forwards, 
whereby the combustion is complete before the. 
fuel has reached the end of the bars. If properly 
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designed, so as to secure a supply of air sufficient 
for the coal-feed, complete combustion may be 
secured ; and not only is the formation of black 
smoke prevented, but it is found possible to 
consume cheap slack, and so greatly to reduce 
the cost of raising steam. 

Fig. 2 shows a modern example of a 
mechanical stoker made by Ed. Bennis & Co., 
of Bolton, which will serve to indicate the fact 
that engineers in general are fully alive to 
the importance of the application of scientific 
methods to industry. ‘The fuel at the bottom 
of the hopper is pushed forward by means of a 
plate over a ledge—the amount being regulated 
by an adjustable cam—and falls on to a flat 
plate, from whence it is projected into the fire 
at intervals by means of an angular shovel, which 
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backward movement taking place in sections, the 
result being a steady forward feed. By the time 
the fuel has arrived at the end of the bars, 
nothing but ash and clinker is left, and this falls 
over the end into a space in the flue from which 
it may be withdrawn. All the various move- 
ments are communicated from a shaft driven by 
a belt from an overhead pulley, as seen in 
Fig. 3, which represents two Lancashire boilers 
fitted with the stoker described. 

Reliable mechanical stokers are made by many 
British firms, the details varying according to 
the makers. Messrs. James Hodgkinson (Salford), 
Ltd., exhibited at the recent Smoke Abatement 
Exhibition a type of mechanical stoker designed 
on excellent lines, and which has been found in 
practice to give entirely satisfactory results. In 
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is pressed forward by a pneumatic device, and 
drawn back by a special cam which has four 
different lifts, so that the coal is distributed over 
the fire in four divisions, and not always thrown 
on the same spot, thus securing the absence of 
smoke. The firebars are tubular, and air is forced 
through them and into the furnace by means of 
jets of superheated steam, the upper parts of 
the tubes being protected from direct contact 
with the furnace by overlying solid bars. Air 
under pressure is thus distributed uniformly 
over the whole furnace, securing complete com- 
bustion and a high temperature. A forward 
movement of the fuel is obtained by a device 
which causes the whole of the bars to move 
forward simultaneously by about two inches, the 


some furnaces the coal-feed is secured by con- 
structing the firebars in the form of an endless 
chain, which possesses a slow movement, and 
upon which coal is delivered from a hopper ; 
in others the coal is fed from below by means of 
a screw. The natural draught is, in many cases, 
assisted by fans or steam-jets, capable of regu- 
lation to suit the feed of fuel. 

The superior economy of mechanical stokers 
over hand-firing has been amply demonstrated, 
the saving in fuel alone, owing to better com- 
bustion, being 25 per cent. or more. It is not 
feasible, however, to fit mechanical stokers to 
smaller boilers, such as those of locomotives, 
which are therefore less economical, and tend to 
produce smoke unless stoked with great care. 


January 3, 1913. 


No appliance for smokeless burning on the small 
scale has yet proved entirely satisfactory. 


UTILISATION OF HEAT IN FLUE-GASES OF 
BOILER FURNACES. 


A portion of the heat escaping from the flue 
of a boiler into the chimney may be used to 
advantage in heating the feed-water for the 
boiler. This may be accomplished by allowing 
the hot gases to impinge on a series of pipes 
through which the feed-water passes on its way 
to the boiler, such an arrangement being known 
as an “‘economiser.”” Or a portion of the hot 
gases may be made to pass through pipes sur- 
rounded by the feed-water, which is thereby 
heated, and if the temperature produced be 
sufficiently high, the feed-water will also be 
softened. The saving thus effected, in a well- 
designed plant, may amount to 8:5 per cent. of 
the total heat of the fuel. 


Arps TO Economic WORKING OF BOILER 
FURNACES, 


In order to determine whether the best results 
are being secured in practice, it is customary to 
use instruments for determining the temperature 
and composition of the flue-gases. For the 
former, thermo-electric pyrometers are the most 
suitable, any undue rise in temperature, due to 
wasteful burning, being readily detected. The 
value of a knowledge of the composition of the 
flue-gases arises from the fact that an unneces- 
sary surplus of air, which serves to carry away 
heat which would otherwise be utilised, is 
detected at once, enabling the loss on this account 
to be checked by regulating the air-supply. It 
is sufficient, for this purpose, to determine the 
percentage of carbon dioxide in the gases, any 
deficiency in which will indicate an undue excess 
of air. Theoretically, the amount of carbon 
dioxide present in flue-gases from a coal-fired 
furnace should be about 21 per cent., and uncom- 
bined oxygen should be absent ; but in practice 
it is necessary to employ a surplus of air over 
the theoretical quantity to secure complete 
combustion. It is generally recognised that a 
percentage of 14 to 15 of CO, in the flue-gases 
represents good working conditions, whilst any 
figure much below this points to waste of heat. 
If an estimation of the quantity of CO, is only 
taken at intervals, D’Orsat’s apparatus is gene- 
rally used. It consistsofan arrangement whereby 
a quantity of the gas is drawn into a measuring- 
tube, after which it is caused to pass into a 
vessel containing caustic potash, which absorbs 
the CO,. The residual gas is then drawn back 
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into the measuring-tube, and the percentage of 
CO, deduced from the diminution in volume, 
The oxygen and carbon monoxide in the residue 
may similarly be estimated by passing succes- 
sively into vessels containing an alkaline solution 
of pyrogallol, which absorbs oxygen; and an 
acid solution of a cuprous salt, which absorbs 
carbon monoxide. Generally, however, the infor- 
mation necessary can be obtained from the 
determination of the proportion of CO,, which, 
if low, indicates that the air-supply is excessive, 

Under varying conditions of firing, however, it 
is desirable to have a continuous record of the 
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composition of the flue-gases, in order that the 
dampers may be continuously regulated to 
secure the most advantageous combustion. This 
end is achieved by the use of CO, recorders, 
which have been widely adopted in recent years. 
The action of these instruments is as follows :— 
(1) A sample of the gases is drawn from the flue 
by means of an aspirator or pump through a 
filter, which removes solid matter, into the 
apparatus; (2) the gas is then caused to pass 
into an absorbing vessel, containing solution of 
caustic potash or lime, which removes the CO, ; 
and (3) the diminution in volume of the sample 
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drawn in is recorded, as a percentage, on a 
moving chart actuated by clockwork. All the 
operations are automatic, and are accomplished 
in different ways in the numerous forms of 
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recorders now in use. In the “ Sarco” recorder 
(Fig. 4) a water aspirator is used in conjunction 
with a syphon to draw the sample into the 
apparatus, and afterwards to cause the gas to 
pass into a vessel containing caustic potash 
solution of specific gravity 1°27, from which the 
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_gas rises into two hollow floats. One of these, 
which, is made lighter, and is therefore raised 
first, is capable of holding 80 per cent. of the 
sample admitted, the remainder passing into the 
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Fig. 5.—PRINCIPLE oF Bi-METER CO, RECORDER. 


second float, which carries a pen placed in 
contact with the moving chart, which is so 
divided as to read 20 per cent. if no- gas enter, 
10 per cent. if raised half-way, and so on; the 
maximum ‘possible being taken as 20.. When 
this operation is complete, the action of the 
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aspirator and syphon withdraws the gas from 

the floats and discharges it into the atmosphere, 
after which another sample enters and the opera- 
tions are repeated. The duration of one complete 
process may be varied by altering the water-flow 
in the aspirator, the minimum time being about 
two minutes, which, with a slowly-moving chart, 
results in a record which is practically continuous. 
All the parts in the “ Sarco ° recorder are con- 
structed of glass, everything therefore being 
visible. 
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tage of CO,. The gas is brought to the same 
temperature before entering either meter by 
surrounding the delivery-pipes by coils through 
which water is passed. All the parts in this 
instrument are constructed of metal. .There are 
many other CQ, recorders made, differing in 
various ways from those described, of which time 
will not permit a detailed description. 

The general experience of users of such 
recorders is that a great economy in coal is 
effected by regulating the air according to the 


Fic. 6.—BI-METER CO, RECORDER. 


In the Bi-meter CO, recorder, Figs. 5 and 6, 
‘made by the Cambridge Scientific Instrument 
Company, a water-aspirator is used, which 
draws the sample through a meter, from whence 
it passes into a chamber containing lime to 
absorb the CO, Thence the gas passes into 
a second meter, from which it escapes through 
‘the aspirator into the atmosphere. The quan- 
tities of gas passing through the meters is 
different, owing to the removal of CO, by the 
lime; and the meters are caused-to work a 
differential gearing which imparts a motion to 
the pen; the chart being divided to read percen- 


indications, amounting in some cases to nearly 
20 per cent. It may be pointed out that, whilst 
the absence of black smoke from the chimney 
indicates complete combustion, it does not of 
necessity imply economic burning, as a large 
excess of air may be present. The best results 
are secured when the fire is fed with air just 
sufficient to prevent the production of black 
smoke. 


COMBUSTION oF Liquip FUELS IN BOERS. 


In Britain oil fuel, owing to its greater cost, 
is seldom used on land for raising steam, 
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although it has been tried in conjunction with 
coal on locomotives. It is used fairly exten- 
sively, however, for marine boilers, being easy 
to take on board ship, and occupying less space 
than coal, It is usually driven into the furnace 
in the form of a spray by means of an air-jet 
or steam-jet ; and if the air-supply be correctly 
regulated,. may be burnt without producing 
smoke. ‘The jets may be controlled to suit the 
existing requirements, no ash or clinker is 
produced, and the labour of stoking is saved. 
These advantages often outweigh the drawback 
of extra cost, and consequently the use of oil 
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fuels for steam-raising on vessels has extended 
greatly in recent years. The principles govern- 
ing the economic combustion of oil are identical 
with those which apply to coal. 


Compustion or Gases IN BOILERS. 


Until recently, the use of gaseous fuel for 
steam-raising was restricted to cases in which 
combustible gases were produced as a by- 
product in metallurgical processes—the blast- 
furnace and coke-ovens, for example—the gases 
being. burnt under boilers instead of -being 
allowed to go to waste. The recent discoveries 
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of Professor W: A. Bonè, however, on the com- 


-bustion of gases in a porous medium, have 
shown the practical possibility of applying 


gaseous fuel to the purpose of raising steam, 
even when the gas used has to be made for the 
purpose. The principle of Bone’s method is to 
pass a mixture of combustible “gas and air 


through porous firebrick, when, on ignition and 
‘correct regulation of the air,- the combustion 


takes place in the pores of the brick near the 
surface, producing a hot, incandescent surface, 
but without flame. In order to secure this 
result, it is necessary to supply the air at a 
slight pressure, amounting to țin. or fin. of 
water-gauge when the brick is exposed to 
atmospheric pressure. A firebrick diaphragm 
designed for surface combustion is shown in 
the diagram (Fig. 7), and consists of a slab of 
porous brick which forms the front of a chamber 
into which the mixture of gas and air is admitted. 
Combustion is made to take place near the outer 
surface by regulation of the air, no flame being 
produced, as will be seen from the diaphragm 
in action on the lecture-table, which merely 
presents a glowing surface. In applying this 
method of combustion to a boiler, the tubes, as 
shown in the diagram (Fig. 8), are packed with 
lumps of a special kind of firebrick, and the 
mixture of gas and air driven through under a 
pressure of about 18 ins. of water-gauge. The 
lumps of firebrick glow without flame in the 
same manner as the diaphragm described, and 
it is found that under these conditions the heat 
passes through the tubes into the boiler with 
much greater freedom than when a flame is 
playing on the surface of the tubes, as in ordinary 
combustion. Practical tests on Bonecourt 
boilers of this type show that, after allowing for 
the power required to drive the fan, an efficiency 
of over 90 per cent. can be secured in ordinary 
working—a result which greatly surpasses the 
best obtainable with a coal-fired or oil-fired 
boiler. As seen in the diagram, the products of 
combustion are. utilised toyheat the feed-water, 
and finally eseape at the remarkably low tem- 
perature of 201° F. or 95°C, Apart-from the 
question of thermal efficiency, this boiler 


possesses the additional advantages of simplicity 


of construction, compactness and cleanliness ; 
and as full combustion is secured immediately 
after starting, little time is required to commence 
the generation of steam. The success of the 
Bonecourt) boiler raises the question as to 
whether it. would, not be more economical to 
obtain the gas from coal, recovering the valuable 
by-products, and to use this gas ‘in. a boiler 
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Fic. 8.—BONECOURT BOILER FOR STEAM-RAISING.. 


of such high efficiency, rather than to burn the 
coal directly under the boiler—a procedure 
which would revolutionise our present methods 


of steam-raising. It is for engineers to determine 


which method is the more economical. 


OTHER APPLICATIONS OF FLAMELESS GASEOUS 
COMBUSTION, 


In addition to boilers, the principle of flame- 
less combustion may be applied with advantage 
to a variety of heating operations, and often with 
great economy, owing to the fact that. nearly 
the whole of the heat produced may be utilised. 


As examples, muffle-furnaces are constructed 
with walls, in the inner surface of which the 
gas is burnt, and also crucible-furnaces, in 
which the crucible is surrounded by lumps. of 
firebrick in the interior of which flameless com- 
bustion is taking place. The temperature 
attainable in such furnaces, moreover, is much 
higher than that procurable from flames, and 
when a very rich gas is used may reach nearly 
2000° C., or 3800° F., which is considerably 
above the melting-point of platinum. The 
domestic applications of flameless combustion 
will be referred to in the third lecture. — ---- -. 
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DELHI, THE METROPOLIS 
OF INDIA. 


In the House of Commons, on Monday, December 
80th, Mr. Kina asked the Under-Secretary of 
State for India whether his attention had been 
called to proposals for securing the sanitation and 
amenities of the new Delhi by damming the River 
Jumna, made by Sir Bradford Leslie, and whether 
they will be brought before the new Delhi Town- 
Planning Committee for their consideration and 
assistance ? 

Mr. AcuAND: The hon. member no doubt 
refers to a paper on Delhi read by Sir Bradford. 
Leslie at a meeting at the Royal Society of Arts. 
A copy has been sent to the Government of India. 

Sir J. D. Rees; Will the Secretary of State put 
them forward? Will he support these proposals ? 

Mr. AcLAND: I will convey the hon, member’s 
desire in that respect to the Secretary of State. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The Year in Trade.—The year that has just ended 
must be counted an exceptionally satisfactory one in 
all major divisions of the British textile industries. 
Cotton-spinning has recovered the position lost in 
1908, and is apparently on the eve of a still better 
year. Cotton-weaving continues to be an excellent 
business, and to attract fresh capital and enter- 
prise. Worsted spinners, at the end of their fourth 
consecutive good year, are in command of profitable 
margins, which, on the whole, are as good as ever, 
and much better than for many years previous 
to the opening of their trade boom. Weavers of 
worsted cloth experience a little difficulty in 
arranging prices for cloths to repay the advanced 
cost of raw material, but neither their financial 
results nor their prospects are discouraging. Manu- 
facturers of fine, medium, and low woollen cloths 
alike have had abundance of work, and most of 
them still find more than they know what to do 
with. Flax is still going up, spinners have orders 
extending far in front of them, and the demand 
for woven goods is steady. Silk-spinners have to 
complain of the high prices of silk waste, and the 
long dates required for shipment of some qualities. 
They have before their eyes the risks of a sudden 
turn in values, but current operations turn out 
very satisfactorily. 


War and -Strikes,—The mishaps of the year have 
bequeathed certain legacies. The coal strike has 
left something resembling a permanent rise of two 
shillings a ton in the cost of fuel. The transport 
strikes—possibly aided by attempts at retrench- 
ment in railway expenses—have led textile traders 
into more difficulty over the receipt and dispatch 
of goods than has been known for a long while, 
The Balkan War, besides its upset to regular ship- 
ments fo the Turkish market, has perceptibly 
tightened money in the Austrian manufacturing 
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circles. The effects have been felt also by York. 
shire’s customers in Germany. Probably the 
failures in Poland, in which some English money 
has been lost, are to be ascribed to other and more 
regular causes. The disadvantages of the year 
have made themselves felt, and in circumstances 
of less prosperity more evil would, doubtless, have 
been attributed to them. There remains some 
wonder that causes so severe should have produced 
so little marked effect. : 


Profit-sharing.—According to the tabulations of 
the Board of Trade, the textile industries claim 
seven out of the 133 profit-sharing enterprises 
existent in this country last August. The statistics 
relate to formal schemes, and in no sense repre- 
sent the number of textile concerns in which 
mill-workers hold financial interests and receive 
dividends upon capital invested. In Lancashire 
an appreciable part of the capital invested in 
spinning-mills is formed by the loans or the share 
subscriptions of cotton operatives. Indeed, there 
have been mills erected in recent years in which 
positions could hardly be obtained without furnish- 
ing capital. Generally, if may be added that 
many more persons have a direct interest in profits 
than was the case a few years ago. The typical 
new enterpriser believes in driving as hard a 
bargain in the first place as his father before 
him, but in the second place he is much readier to 
reward at least his chief lieutenants by bonuses 
bearing some relation to current profits. In these 
wider senses profit-sharing has unquestionably 
increased, and in these ways it seems most disposed 
to grow. The fact is stated without disrespect to 
such efforts as Mr. George Thomson’s at Wood- 
house Mill, Huddersfield, where a thoroughly 
efficient and happy labour co-partnership exists. 
The ease and consideration observable in that 
mill may be matched in a few small mills owned 
by tolerant and appreciative employers, but is not 
characteristic of mills in general engaged in the 
same trade. Mr. T. C. Taylor, M.P., of Batley, has 
a profit-sharing scheme of a somewhat different 
order in successful work in his much larger busi- 
ness. Both schemes required in first instances 
acts of abnegation that individuals unmoved by 
some strong philanthropic impulse would be 
unlikely to perform. It is noted in the official 
report that another firm of woollen manufacturers, 
Messrs. Fox Brothers & Co., of Wellington, have 
made, investment of capital a condition of their 
profit-sharing scheme. l 


Seeds in Wool.—Certain residues of wool-working 
processes have a manurial value beneficial espe- 
cially in hop-growing. The scourer of wool, or 
woollen cloth in Yorkshire uses alkali and saponifies 
the fats in his material. The suds, being of a 
character to pollute watercourses, are run into a 
series of tanks, and sulphuric acid is used to ‘‘ crack ” 
the dissolved grease. This scum is separated and 
the water, after filtering, emerges clear. The scum 
is collected in cloths, and in steam-heated hydraulic 
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presses the oily constituents are expressed and 
collected for further use. Anoil cake remains con- 
taining earth, seeds, and stray fibres of wool, 
serviceable for fuel in company with coal, and for 
manure. Applied to the land it is possible that 
seeds present may germinate, and many varieties of 
exotic plants have in fact been reared by a Bradford 
wool merchant from uncooked seeds present in 
imported wool. Some of the seeds are of less 
desirable growths than others. The detested 
trefoil burr weed, which depreciates large quantities 
of Australian, South American, and African wool, 
is one of the least desirable plants to introduce 
into a sheep-farming country ; and there have been 
reports of its appearance in Kent, where hops and 
wool are both grown. The burrs are difficult 
enough to disengage from wool when they are 
present intact, and when broken into innumerable 
spiny lengths there is nothing for it but to destroy 
the carbonaceous matter with acid or crush the 
wool and burrs between burr rollers. The one 
process is of no advantage to the wool, and the 
other ousts the broken burrs from the combed 
wool, but passes them to the short wool or noils to 
the detriment of values. The risk of propagating 
vegetable nuisances is greatest when the dust from 
wool sweepings is used on the land with no coagu- 
lants and no steam-heating, and it appears that this 
risk is present. The death of a Bradford workman 
after inhaling dust drummed out of refuse wool 
points to another danger attaching to the use of 
this material. Henry Denby died of anthrax, 
presumably conveyed in dried-blood serum present 
in the dust, and doubtless the same disease might 
be transmitted either to farm servants or farm 
animals, There can be no considerable economic 
reason why wool dust should not systematically be 
burnt. 


Textile By-products.—The textile industries offer 
no such multivariety of by-products capable of 
commercial utilisation as does, say, the industry in 
pork. The by-products are themselves textile for 
the most part and are worked up by textile 
machinery until nothing remarkably fibrous 
remains. Thus there is the manufacture of cotton 
on one hand and that of cotton waste or cotton 
strips on the other. The woollen trade consumes 
what the worsted trade rejects, and the tow- 
spinner deals with the remains of flax, A few 
hundreds a year are made by some in recovering 
wool grease in the manner already described, and 
the sweepings of woollen-weaving sheds are sold 
back to spinners of yarn at a determined price. per 
hundredweight. Not much is lost for.want of care. 
of textile by-products, for itis possible to loge more 
in them than can be gained in the way of trade. 
When it is pointed out that by failing to steep 
wool before washing our woolcombers are pouring 
away valuable potash salts, it is rejoined that the 
wools principally in use do not provide a steeping 
liquor of a remunerative degree of concentration. 
Opportunities widen where chemicals are exten- 
sively employed, and one departure recently made 
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is scarcely less out of the way than is soap-making 
as the concomitant of cordite manufacture. In 
mercerising cotton goods to create a lustrous 
surface, caustic soda is used in large quantities. 
The soda is regenerated after use by means of 
quicklime, and this lime until a little while ago 
was a nuisance on the hands of mercerisers. A 
plant has been put down on the borders of Bradford 
to convert the lime into a Portland cement that 
finds a ready market. 


Textile Museums.—This country is rather badly 
off for museums displaying primitive and bygone 
processes of textile manufacture, and for one effort 
to repair the deficiency society is indebted to an 
ethnologist of no textile training. In the Bank- 
field Museum, Halifax, Mr. H. Ling Roth, working 
on exiguously slender financial resources, has 
brought together a collection of weaving apparatus 
in its most rudimentary forms. There are looms 
from the South Seas, Central and West Africa, 
Madras, Burma, and Malaya, and from North 
American Indian tribes, as well as relies in the 
form of the hand-shuttles of our ancestors. One 
ancient and heavy hand-loom of the type formerly 
used in thousands locally is preserved, and all of 
them are displayed so as to reveal their uses and 
working. The hand woolcombing exhibit brings 
realistically to life a manual process that has been 
dead for half a century. - The accessories are those 
of the combers of the eighteenth and early nine- 
teenth centuries: A stove or pot to heat the teeth 
of the comb, hand combs, a post with its “‘ pad” 
or bracket to hold the comb worked upon, a horn 
disc used to control the diameter of the sliver 
drawn off the teeth, a wringer used in expelling 
water from the combed, washed wool, and a comber’s 
lamp, mug, and clay pipe appropriately disposed, 
constitute the spectacle, The method is excellent 
as public instruction, and the Bankfield example 
may be cordially commended to the attention of 
manufacturers and of public authorities in other 
textile areas. There are museums of a generally 
slight and ineffectual order in the annexes to 
the textile colleges, and directors of these have 
something to learn from Halifax. 


The Supply of Labour.—The demand for labour 
in the mills is near enough to the apparent limits, 
of supply to vitalise a discussion of how mill work 
may be made more attractive; and, incidentally, 
to jeopardise discipline in some employments, 
Local conditions vary too widely to make any one 
change effective, and diverse opinions are held as, 
tothe necessity for adorning interiors and providing. 
auxiliary comforts. Workpeople are suspicious of 
what America calls “ welfare work,” and employers, 
do not all believe in it. Broadly, the mills get 
those who leave school young, and the more the 
young person is educated the more he seeks some 
socially superior employment. It is true that the- 
mills begin uncomfortably early in the morning, 
and that the work is done in part in rooms of high 
temperature and amid surroundings of noise, The 
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pay is better than in the shops into. which girls 
flock,. but dccording to the artificial standards. of 
social precedence the mill-girl is regarded as an 
inferior in general. The social standards vary 
with the community and fhe openings for alter- 
native employment, but they, equally’ with the 
conditions of mill labour and the present influence 
of the educational system, deserve to be examined 
with an_eye to reform. On the one hand, the 
schools are accused of turning out boys and girls- 
with minds above the work that might be of most 
advantage to them. On the other, the schools 
certainly have produced boys who could make no 
headway in the textile world because of their 
incurable inability to see that one-tenth is one 
half of one-fifth. 


CORRESPONDENCE. 


DELHI, THE METROPOLIS OF INDIA. 

Sir Bradford Leslie’s proposal for the construc- 
tion of a large lake of living water at Delhi 
for both sanitary and esthetic reasons is sound 
and sensihle—an imperatively necessary improve- 
ment which ought to have been made long ago. 
The provision of the lake isso wrapped up with the 
question of Delhi as the new capital that its 
acceptance or rejection as a practical suggestion 
might well dominate the final decision as to the 
actual site of the seat of Government. I am only 
one of many holding the view that a mistake has 
been made in transferring the capital from Calcutta. 
Tt is to be hoped, however—the mistake being îr- 
revocable—that a reconsideration of the whole 
position may yet lead to the placing of the new 
capital in Delhi itself, and not some miles away 
from Delhi. The Delhi idea, as an idea, has a 
charm of its own; and much of that charm will 
be lost if. not the romantic city of Delhi, but a 
brand-new place somewhere else is to be India’s 
new seat of Government. Were we all to wake 
to-morrow to. find the seat of the English Govern- 
ment transferred from Westminster to Birming- 
ham, Westminster would. be indignant and England 
astonished. Butif on going to Birmingham in a 
year or two’s time we were told that Birmingham 
was somewhere in the middle of Sutton Coldfield 
Chase, well on the way to Lichfield, our previous 
satisfaction that, at any rate, Birmingham itself 
would profit architecturally by the loss inflicted 
ox Westminster would be largely discounted. 

Tha present Delhi—the latest of all the Delhis— 
should be-the last Delhi: The great changes 
contemplated should be from the heart of the 
eld city, -working- outwards to the rim. The 
proposed site now holding attention would not 
contain a new Delhi, but a new place that ought 
to go by a new name, possibly Georgeabad—to 
follow’ a dreadful precedent like Jacobabad. 
The threatened “New Delhi” is too near to 
Dethi, and yet is not Delhi. 

Whether the actual Delhi of the big Musjid and 
the- Chandni Chowk is to to be the capital, or 
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a town now only in the clouds, the sands, or the 
newspapers, much new building will be necessary. 
Mr. Havell’s ancient Indian workers in iron 
probably derived their technical knowledge from 
that eminent Asiatic engineer, Tubal Cain. I do not 
suppose Tubal knew much about Bessemer steel, 
but I have seen an iron pillar near the Kutub that 
goes right down into the middle of the earth and 
rests on the back of a turtle. I have never met 
Mr. Havell’s “Indian Master-Builder,” though 
my knowledge of Indian cities, acquired during a 
long series of years, is both extensive and peculiar, 
No. Indian artist has yet designed even a decent 
postage-stamp for an Indian native State. It will 
be time enough to entrust the designs for the new 
capital to Indian artists when they have turned 
out a few postage-stamps inconspicuous for crudity 
of expression. That Indian artists and craftsmen, 
working on severely restricted lines, have created 
beautiful temples, mosques, shrines, palaces and 
forts, I know; but where is, or has been, the 
“ Indian Master-Builder” capable of planning a 
glorified Delhi of secretariats, railway termini, 
free libraries, banks, fire-engine stations, and other 
attributes of civilisation? Where was the “ Indian 
Master-Builder’’ when native Calcutta, the biggest 
and boldest example of the Oriental artfulness of 
Oriental art manifest in mortar, bricks, and mud, 
was inflicted on the paddy fields of smiling Asia ? 
One can only hope, for Mr. Havell’s own sake, it 
was not the ‘Indian Master-Builder”’ himself 
who perpetrated the native town of superb 
Calcutta ! 

If ever I do meet the “ Indian Master-Builder ”’ 
I expect he will bear a striking resemblance to 
Mrs. Gamp’s Mrs. Harris. It would be injudicious 
to entrust the architectural evolution of New Delhi 
to Mrs. Harris, WILMOT CORFIELD. 


Referring to Sir Bradford Leslie’s paper read at 
the Society on December 12th, on the subject of 
the new Metropolis of India, after an exhaustive 
inquiry in Holland of the various systems of land 
reclamation adopted in that country, the merits of 
the de Muralt system appear to me to be paramount. 
In a recent paper before the Institution of Civil 
Engineers (Vol. CLXXXIV. pp. 1-73), I have 
described the Dutch methods in detail, and these 
methods would, I think, merit careful consideration 
should the proposed reclamation works alongside 
the River Jumna be carried out, and the lake 
referred to by Sir Bradford be created. There 
have been for many years serious discussions in 
Holland on the question of the reclamation of the 
Zuyder Zee, and if this vast national work is taken 
in hand it seems probable the adoption of the 
de Muralt system will be an integral part of that 
scheme. A. E. Carey, M.Inst.C.E. 


THE PICTORIAL POSSIBILITIES 
OF WORK. 
The Society is to be most heartily congratu- 
lated on having secured so fascinating a paper as 
that~delivered on December 18th by Mr. Joseph 
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Pennell—a paper that is worthy of the most careful 
study by every art student, and of the greatest 
interest to those art lovers who have devoted time 
to the consideration of the relation that art has to 
the age in which it is produced. The present is 
undoubtedly an age of commerce and engineering 
achievement, and naturally induces one to look for 
some reflection of the Spirit of Work in present- 
day art. 

Mr. Pennell shows clearly to what a slight extent 
that reflection has hitherto taken place, and I 
believe that the collection formed by him and 
exhibited on the Society’s walls is unique in being 
the only collection of pictures devoted entirely to 
the subject of Work. The present would, therefore, 
seem to be a suitable time for considering the ideas 
that ‘‘ Work” suggests to the artist, and that the 
latter would suggest to the public. As one of the 
speakers mentioned in the discussion, the artist 
has not given titles to his pictures, but has—and I 
think rightly so—left them to speak for themselves. 
Accordingly it is to the pictures and not to their 
titles we must look for their message. 

The first message that artists like Meunier and 
Millet have for us would seem to be the healthful- 
ness of work, physically as in “The Sawer” of 
Millet, and mentally as in the fine dignity of the 
faces of Meunier’s workmen. I think I have never 
seen a picture of any athlete that gives such an 
impression of health as that given by the elastic easy 
swing of Millet’s ‘‘ Sower.” 


Mr. Pennell, however, has a further and greater 
message for us. While Millet depicts the sturdy 
bodies of men nobly engaged in strenuous toil, 
these units are—I think deliberately—nearly ignored. 
in Mr. Pennell’s work. In the approaches to the 
Gatun lock the artist seems to have revelled in the 
number of scaffold poles, railway lines, cranes, etc., 
well knowing that not a ladder has been raised nor 
a sleeper laid down without deliberate intent, and 
every thought working to carry out the grand idea 
of uniting the two oceans. In this picture the 
artist shows first the lake, reminding us of the two 
oceans to be joined; the distant mountains, sug- 
gesting the labour entailed in cutting; the canal 
itself stretching out of sight, suggesting its length ; 
the jungle with evil fevers that had to be conquered 
and fought; the telegraph through which the 
individual brains become one great mind and the 
numberless temporary works, each serving its little 
day unto the time when the lock gates shall turn, 
and the Atlantic and Pacific be united. It would 
almost seem as if this picture gives the whole story 
of the canal in tabloid form, and the only part left 
to be imagined is the ship passing’ to and fro 
between the giving and receiving hands of men. 
If, as Ruskin says, the greatest picture is the 
picture that contains the greatest number of the 
greatest ideas, surely we have here a picture worthy 
to live through the ages. 


So far we have seen Mr, Pennell as a prophet of 


the mind of man, but Work has appealed to him in, 
another way, and this is perhaps best illustrated 


JOURNAL OF THE ROYAL SOCIETY -OF- ARTS. 


5 


181 


by his picture of Sheffield and the message that 
“ Sheffield’ sends to us through the artist is: ‘ So 
insistent is nature that man shall live in beauty, 
that she will not allow him to shut out her beauty 
while his work is honest and noble.” Man may 
rear chimney-stacks of sooty black and nature 
uses them as a foil for her golden sunset. His 
works belch soot and steam into the air, and the 
sunbeams turn them into opalescent clouds, and 
when he would disturb the veil of night with his 
iron furnaces he is rewarded with a cheering glow. 
In Mr. Pennell’s “ New York” he insists on this, 
and though the skyscraper would bloek out the 
sun, the sun will yet bathe its rival in a golden 
flood. These would seem to be the two ideas that 
Mr. Pennell wishes to teach us— 

The mighty mind of man, 

The limitless beauty of nature. 


I think it was not without thought that in his 
Panama pictures he selects for reproduction the 
Gatun Lock and the Pedro Miguel Lock. Surely he 
would say to us, “ Man’s works are mighty, but 
small compared with the vast extent of nature and 
how incomparably less fair.” To sum up Mr. 
Pennell’s pictures, ‘‘ Work” provides an enormous 
number of possibilites for pictorial art to express 
ideas of relation—I use the phrase in Ruskin’s 
sense—and work by no means excludes, though it 
may frequently lessen, the possibilities for express- 
ing ideas of beauty (vide the Pittsburg picture). It 
need hardly be mentioned how much more im- 
portant ideas of relation are. 

A word about Turner (Mr. Pennell invited 
criticism). One can hardly say Turner had not 
observed work when one considers his “ Windmill,” 
lock—to be on Mr. Pennell’s own ground—and the 
numerous studies of shipping he made. As regards 
Turner’s buildings not standing—TI would not insure. 
the stability of the Woolworth building; and in 
the Pittsburg drawing, the left-hand end of the 
girder in the foreground seems to be clear of 
the pier and merely suspended in air. Of course, 
I do not regard this as a pictorial defect, but it is 
on a par with Turner’s buildings.. What a simi- 
larity of thought is there also between Mr. Pennell’s 
‘¢Old and New Mills, Valenciennes,” and Turner’s 
“Téméraire.” They are different in treatment, 
but the idea is the same; and I cannot help 
thinking that Mr. Pennell has a much greater 
love and veneration for Turner than he would 
own to. HaroLD Darsy, A.M.Inst.0.E. 


OBITUARY. 


JOHN ANDREW ANDERSON, J.P.—Mr. John Andrew _ 
Anderson died on December 21st at his residence, 
Hillside House, Faversham, in his eighty-fourth 
year. He was a Justice of the Peace for Kent, , 
and for a long period an Alderman of the Kent 
County Council, on which body he had done - 
valuable service. Mr. Anderson had also rendered 
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great public benefit to Faversham, of which borough 
he was a magistrate. For many years he was 
an Alderman, and he served as Mayor in 1866, 
.1876, and 1882. Mr. Anderson took an especial 
interest in educational work. He became a member 
of the Royal Society of Arts in 1877. 


NOTES ON BOOKS. 


MONOGRAPHS ON BIOCHEMISTRY. Edited by R. H. A. 
Plimmer, D.Sc., and F. G. Hopkins, D.Sc., F.R.S. 
London : Longmans, Green & Co. :— 

(1) THE SIMPLE CARBOHYDRATES AND THE GLUCO- 
SIDES. By E. Frankland Armstrong, D.Sc., 
Ph.D. Second edition. 5s. net. 

(2) OXIDATIONS AND REDUCTIONS IN THE ANIMAL 
Bopy. By H. D. Dakin, D.Sc., F.I.C. 4s. net. 
Dr. Armstrong’s masterly treatise on the carbo- 

hydrates may serve to remind us that the amy- 
laceous and saccharine group was the first to be 
distinctly recognised as a closely inter-related class 
of organic substances, and our more intimate 
knowledge of this class of organic substance dates 
from the researches of Berthelot, published in 1856 
and 1859, an embodiment of which, with the results 
of some further researches, is to be found in the 
second volume of Berthelot’s classic, ‘‘ Chimie 
Organique Fondée sur la Synthèse,” published in 
1860. The half century during which the higher 
knowledge of this group has matured is well 
covered by Dr. Armstrong, not only in the con- 
cisely-worded but comprehensive text of 134 pages, 
but also in the classified bibliography, which covers 
over thirty pages in small type. 

Although the carbohydrates form a staple of the 
energy-producing foods (as distinguished from 
reparative or structure-producing foods), it is of 
much interest to find that of the sixteen possible 
isomeric forms of gluco-hexose, only four are met 
with in nature, but fourteen have already been 
prepared by artificial means. Dr. Armstrong points 
out the probable significance of this as indicating 
a selective process in the evolution of organisms. 
A reminder that formaldehyde is the lowest term 
or the least complex of the carbohydrates, is 
followed by the suggestion that this substance is 
the first product of vitalism in the plant, carbon- 
dioxide being transformed into formaldehyde under 
the joint influence of sunlight and chlorophyll. 
Reference is then made to the laboratory trans- 
formations of formaldehyde into optically inactive 
glucoses, while it would appear that in the plant 
only a single dextro-glucose is produced from the 
formaldehyde, this being almost immediately 
transformed into starch. Thence it will be under- 
stood that the connected argument or story of Dr. 
Armstrong’s monograph centres round the various 
forms of glucose, whether natural or synthetic. 

Amygdalin as the best known of the glucosides, 
and as one of which we have have had knowledge 
for ever three-quarters of a century, is not un- 
naturally the keynote in the consideration of the 
glucosides, and we are confronted with the fact 
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that amygdalin yields the same products (glucose, 
benzaldehyde, and hydrocyanic acid) when heated 
with hydrochloric acid as when decomposed 
(hydrolysed) under the influence of the natural 
“emulsin,” this agent containing the two enzymes 
amygdalase and prunase. The “ enzyme-balance,”’ 
in relation to the carbohydrates, is a cardinal con- 
dition, as the enzymes not only exercise resolutive 
and hydrolytic functions, but they are also at times 
synthetic in their action. 

In sum, the work of Dr. Armstrong is of the class 
that makes for progress; thorough, but without 
meticulous detail, and with full references to 
original sources of information. 

Mr. Dakin’s monograph on “Oxidations and 
Reductions in the Animal Body ” leads us through 
a wide range of rather speculative matter, but the 
author happily realises the wide difference which 
may exist between a reaction in vitro and in the 
animal body, so he keeps satisfactorily clear of the 
too hasty generalisations of the old school of 
biological chemists. In addition, he rather 
deprecates a too confident attitude by pointing 
out that it is only within the last six or seven 
years that substantial progress has been made in 
unravelling the simpler oxidation and reduction 
processes occurring in the animal body, but enough 
has been done to show that the problem is capable 
of successful attack by the limited experimental 
methods that are at present available. Thus it 
will be seen that our author takes his task in hand 
with a full sense of the difficulties and without 
such over-confidence as might prove a bar to real 
progress. 

Those fats which undergo catabolism in the 
animal body appear to be, for the greater part, 
derivatives of straight-chain normal fatty acids, 
which contain an even number of carbon atoms. 
Leaving acetic acid out of count, for the obvious 
reason that this acid does not give salts which can 
properly be regarded as fats, we have normal fatty 
acids in which the carbon ranges from four 
(butyric) to twenty-four (carnaubic) ; palmitic acid, 
stearic acid, and oleic acid being quantitatively 
predominant. These fatty acids are ultimately 
oxidised to carbon dioxide and water, while it 
would appear that the liver is the seat of the 
oxidation, with a gradual reduction of the carbon 
group by a loss of two atoms at a time. 

In the case of nitrogenous substances, the 
conditions of oxidation are perhaps more difficult 
to trace, and the views given on page 95 as to 
uricase, the enzyme believed to determine the 
oxidation of uric acid to allantoine, will be read 
with interest. 

A bibliography and good index add to the value 
of Mr. Dakin’s monograph. Tuomas Boras. 


NOTES ON THE MATERIALS OF MoTOR-CAR Con- 
STRUCTION. By A. E. Berriman. London: 
St. Martin’s Publishing Co. ‘5s. 

This book is based on the microscopic study of 
the metallurgy of the motor-car. In compiling it, 

Mr. Berriman has been allowed to watch with the 
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utmost freedom the whole routine of the Daimler 
factory at Coventry, and the charts and records 
which constitute a very valuable summary of 
practical experience have been placed at his 
disposal.. Many of these charts and tables are 
now published for the first time, having hitherto 
been regarded as strictly confidential. As a result 
of the privileges which have been granted to him, 
he has written a very readable, semi- popular 
account of the main metallurgical processes carried 
on in the Daimler factory. In Part I. he deals 
with the subject generally, while in Part II. he 
enters into more technical details with regard to 
such branches as moulding and sand-blasting, the 
cupola and its charge, special steels, annealing, 
tempering, case-hardening, the testing of materials, 
metallography, pyrometry, lubricants and petrol. 
An interesting feature of the book is the number 
of excellent micrographs which show in a striking 
way the changes undergone by metals in the 
various processes through which they pass. 

Mr. Berriman will be known to members of the 
Society as the author of a paper on ‘ Aeroplane 
Efficiency,” for which he received the Society’s 
medal last November. In that paper he showed 
he possessed a very sound knowledge of theoretical 
engineering; the present volume proves that he 
can write in a popular style, and to many practical 
men its value will be increased by the fact that it 
is an account of processes which are being actually 
conducted on a large commercial scale. 


THE TECHNIQUE OF PAINTING. By Charles 
Moreau-Vauthier. London: William Heine- 
mann. 10s. 6d. net. 

There have been welcome signs lately of a re- 
awakening on the part of artists to the necessity of 
an understanding of the materials they use, their 
limitations and defects—an understanding becom- 
ing more and more difficult to obtain with the 
prevailing tendency for everything to be supplied 
ready-made by dealers and taken on trust. This 
work is written with the avowed object of ‘ teach- 
ing what the art of painting is, and explaining the 
different processes, pointing out their virtues and 
defects.” 

Whilst there is a great deal of valuable informa- 
tion in the book, presented in a form free from 
technicalities, one cannot altogether feel after 
reading it that the author has substantiated his 
claim that it represents the last word on the 
subject, or that it embodies all the results of the 
most advanced research. 

The descriptions of the fundamental principles 
involved in the various processes of painting are 
somewhat sketchy; to describe the process of 
fresco painting, for example, as “a kind of dis- 
temper painting without an agglutinant,” and 
tempera as “a kind of distemper in which size 
is replaced by raw egg,” gives little insight into 
the peculiarities of these methods of painting 
or the principles involved, a knowledge of which- 
is essential to their successful use. - 


JOURNAL OF THE ROYAL SOCIETY OF ‘ARTS. 


183 


The grouping of the various processes of painting 
into ‘‘opaque,” “transparent” and “mixed,” is 
not altogether happy, and the reasons given for 
adopting it are somewhat obscure—freseo is con- 
sidered under this scheme with oil and tempera 
as “mixed painting,’ whilst encaustic and 
distemper are grouped with pastel as ‘‘ opaque 
painting.” 

The author, however, is more at home in his 
inquiry into the history and development of 
technique, covering sixty pages, in which he traces 
the rise and decline of the various methods of 
painting from the earliest times to the present day. 
His verdict on the methods of contemporary art 
is severe, not without reason : “‘ Progress in artistid 
vision, decadence in method of execution—such, in 
brief, is the verdict that must be pronounced on 
the nineteenth century.” 

The chapters on the preservation of pictures and: 
the detection of forgeries are also full of suggestion. 
The most valuable and novel feature of the book is, 
however, a series of coloured plates of portions of 
pictures (full size), illustrating various details of 
technique and faults. These are admirably repro- 
duced, and their value would be still greater if they 
were fully described; only the briefest reference is 
made to them in the text. 

The book, it should be stated, is a translation 
from the French, and on that account is useful as 
presenting the subject from a fresh standpoint. It 
is to be regretted, however, that the translator has 
not always taken sufficient care in giving the 
correct equivalent for various technical terms, 
some confusion being thus created. “ Emerald 
Green,” for instance, is not a correct translation 
of “ Vert Emeraude,” which corresponds to our 
Viridian or Emerald Oxide of Chromium—quite a 
different thing from “Emerald Green,” which is 
a copper compound. 

That the author is not fully acquainted with 
English practice is evident from the statement 
“In England, the chemists attached to certain 
artistic societies analyse the colours sold by trades- 
men.” It is true that the Royal Academy retains 
a chemist to deliver six lectures yearly to its 
students, but there the expert assistance of 
chemists to art throughout the British Empire 
begins and ends. An enormous amount of scien- 
tific investigation of artists’ materials has been 
made by chemists as a labour of love, but officially 
the British artist, like the French Republic in the 
days of the Revolution, “has no need for men of 
science,” N. H. 


GENERAL NOTES. 


THE CHESTNUT-TREE OF JAPAN.—The chestnut- 
tree of Japan (Castanea Japonica or Crenata), 
besides growing wild, is also cultivated extensively 
in that country for its fruit. Several varieties of 
this tree, under the general name of “Kouri,” 
are grown in many of the islands. Very fine 
chestnuts known to exporters as ‘“mammoths,”? 
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produced by grafts on the “Schiba-Kouri,” are 
to be found in the market at Tokio, as well as 
the fruit of the “Bon-Kouri,” a small but early 
ripening variety. The Japanese chestnut-tree is 
not liable to cryptogamic diseases like its Huropean 
namesake. It is hardy, and withstands - well 
the low temperature of the four winter months, 
when the thermometer often falls below zero 
(freezing-point F.), but on the other hand it 
requires heat and sunshine to ripen its fruit in 
the summer. It thrives well in sandy soils with a 
mixture of clay, in argillaceous schists, and in 
soils composed of granite detritus. Many parts 
of France, especially Brittany and the south, 
would be suitable for growing this tree. In 
Japan the best varieties are usually grafted on 
young plants of the ‘“‘ Schiba-Kouri” from one ‘to 
two years old, which furnishes the most suitable 
stock for the purpose. The grafts are made slightly 
above the surface of the ground. Good results 
might probably be obtained by grafting good 
European varieties on ‘“‘ Schiba”’ stocks, which are 
vigorous, and appear to be especially suitable for 
the purpose. 


THE INCREASED USE OF TYPEWRITERS IN CHINA. 
—Importers of typewriting machines report that 
recent changes in Chinese political and commercial 
organisation are increasing their sales. There has 
been a steady increase in the use of typewriters 
among progressive Chinese business houses for 
some time, and the movement towards modern 
things generally, following the revolution, is 
stimulating the adoption of all such modern 
business conveniences. Foreign firms in the open 
ports are also increasing the use of typewriters. 
Until recently many of them still corresponded in 
handwriting, and it has been difficult to break 
some of the old and conservative firms away from 
such methods. However, about 500 typewriters 
are now in use among such firms in Hong-Kong 
at present. Purely Chinese firms are now using 
perhaps fifty machines, and more are being sold 
daily. Business instruction in various Hong-Kong 
schools is producing a large and increasing force of 
stenographers among young Chinese and Eurasian 
people, so that the possible use of typewriters to 
advantage is greatly increasing. 


THE LEONIC-WARE INDUSTRY OF Bavaria.—The 
manufacture of gold and silver trimmings, tinsel 
ornaments, braids, tassels, etc., known in the trade 
as ‘‘*léonic ware,” including the manufacture of 
silvered and gilt copper wire or thread from 
which they are made, is one of the many in- 
dustries of Nuremberg and the vicinity. There 
are in Nuremberg and the neighbouring cities 
of Schwabach, Roth, Treuchtlingen, Weissenburg, 
Allersberg, and Ansbach, about twenty factories 
engaged in this industry. Three-fourths of these 
manufacture only the finished product, while the 


other fourth manufacture the silver and gilt thread, 
the raw material, as well as the finished articles.. 
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The largest of these factories is at Roth, near 
Nuremberg, and employs, including home workers, 
about 700 workpeople. The second factory in size 
is in Nuremberg, and employs about 400 work- 
people, but makes only the metal thread. In all, 
about 2,500 workpeople are employed in this 
industry, and of these 30 per cent. are females. 
The value of the annual output in this industry 
from the factories in the vicinity of Nuremberg is 
about £500,000, and while much of the product is 
used at home, the Near Hast—Turkey, the Balkan 
States, Egypt and Asia Minor—is the best customer. 
India, China and Japan ‘also buy freely. This 
industry is also strongly represented in Saxony— 
at Freiberg, Annaberg, and Buchholz. 


Tar Orve Harvest IN Iray, 1912.—The pros- 
pect of the olive harvest in Italy in 1912 does not 
appear to be particularly bright, judging from the 
forecast published by the Instituto Internazionale 
d’Agricoltura. From this it appears that the 
total production of the whole Kingdom amounted 
in 1911 to 13,529,200 quintals (1,331,594 English 
tons), whilst the probable crop of 1912 will not 
exceed 6,973,000 quintals (6,868,189 tons). This 
falling off must be attributed principally to the 
ravages of the olive-fly in some of the southern 
provinces and islands. In Apulia a shortage of 
501,500 quintals, as compared with the crop of 1911 of 
2,449,500 quintals, is anticipated, whilst in Calabria, 
which in 1911 produced 4,092,300 quintals, the 
products last year will be 3,486,300 quintals less. 
In the islands of Sicily and Sardinia, which pro- 
duced in 1911, 2,980,300 quintals and 507,000 
quintals respectively, the shortage will probably be 
1,860,300 quintals and 482,000 quintals. On the 
other hand, the outlook in Tuscany, Umbria, and 
Liguria shows a slight improvement on the crop 
of 1911. 


Mexican TorrinuLas.—The principal articles of 
food of the Mexicans are tortillas, tamales, 
enchilados and frijoles, and of these the tortilla 
takes first rank. It is made from corn, The 
process is to allow a given measure of corn to 
soak for twelve hours in twice its bulk of strong 
lime-water, and the swollen grains are then washed 
in clean water. The corn is then put through a 
mashing process on a metate, which is a single 
piece of granite about 18 inches by 24 inches, 
and of such shape that when held -on the knee 
there is an easy incline from top to bottom, with a 
slight concave towards the centre over the entire_ 
surface. The stone is placed in a wide, shallow 
vessel, and with a stone pestle, called a “mano,” 
the soft corn is rubbed up and down on the surface 
of the metate until there is a well and evenly. 
kneaded mass. When sufficiently kneaded it is 
formed into thin cakes about four inches in 
diameter, which are then baked on an earthen 
plate called a ‘‘cornal.” The poorer classes in. 
Mexico use the tortilla not only as a food, but they 
make it serve also as spoon and fork. It is folded 
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into a sort of scoop, and used in eating beans, 
thick soup, rice hash, or anything else usually 
lifted to the mouth with spoon or fork. Tortillas 
are considered a very nourishing article of diet, 
many labourers performing a long hard day’s work 
on a diet of tortillas, beans, and black coffee. 
Within the last few years machinery has been 
devised which grinds the lime-soaked corn. 


THE PRODUCTION OF BARYTES IN THE UNITED 
Sratres.—The production of crude barytes in the 
United States in 1911 was 38,445 tons, valued at 
£24,600. Compared with the production of the 
preceding year this was a decrease of 4,530 tons in 
quantity, but an increase of £200 in value. The 
greater part of the barytes produced in the United 
States is used as a pigment in the manufacture of 
mixed paints. It is also used in the manufacture 
of lithopone, a white pigment. Other uses for the 
mineral are in the manufacture of rubber, wall- 
paper, asbestos cement, and in tanning leather. 
A use of barytes reported from Italy is in the 
manufacture of gorgonzola cheese. The cheese 
receives a covering in the form of a thick heavy 
crust of the finely-ground material, which has the 
property of affording just sufficient protection 
from aeration. Barytes occurs in veins as a 
gangue of metallic ores, also in veins in sandstone 
and limestone, or as a replacement of limestone. 
In the United States the principal sources are 
limited to two districts—the Missouri district and 
the Appalachian district. 


SALT PRODUCTION IN ALSACE - LORRAINE. — In 
Alsace-Lorraine, a district of 5,601 square miles 
and 2,000,000 inhabitants, there are nine salt 
works, all of the evaporation variety. In 1911 
they produced 68,343 tons of salt, as compared 
with 68,996 tons in 1910. According to an agree- 
ment with the Federation of German Salt Works, 
Alsace-Lorraine may sell salt locally, may export 
it to foreign countries, and may sell to the Palat- 
inate and the Grand Duchies of Baden, Hesse, and 
Luxemburg only. Of the salt produced in 1911, 
6,836 tons were used for local consumption, 16,381 
tong were denatured for local use in manufactories, 
186 tons were used for feeding cattle, 40,901 tons 
were sold in the other German provinces, and 
4,039 tons were exported, all to Belgium. In the 
same period there were imported into Alsace- 
Lorraine 296 tons of salt from France, 55 tons 
from England, and a very small quantity from 
Switzerland. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

January 15.—J. TRAVIS JENKINS, D.Sc., Ph.D., 
Superintendent, Lancashire and Western Sea 
Fisheries, ‘‘ The Present Condition and Future 
Prospects of the British Sea Fisheries.” 
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JANUARY 22.—EpmunD STREET and LIONEL 
Jackson, ‘‘ Advertising.” CARMICHAEL THOMAS, 
Chairman of the Graphic and Daily Graphic, 
will preside. 


JANUARY 29.—ANEURIN WILLIAMS, ‘ Co-part- 
nership.” Sır Corset WoopatL, M.Inst.C.E., 
Governor of the Gas Light and Coke Company, 
Ltd., will preside. 

FEBRUARY 5.—LEon GASTER, ‘ The Economic 
and Hygienic Value of Good Illumination.” 
Sır ARTHUR WHITELEGGE, K.C.B., M.D., 
F.R.C.P., D.P.H., H.M. Chief Inspector of 
Factories, Home Office, will preside. 


FEBRUARY 12.—CLAYTON BEADLE and HENRY 
P. Srevens, M.A., Ph.D., F.I.C., “‘ New Sources 
of Supply for the Manufacture of Paper.” 


INDIAN SECTION. 

Thursday afternoons, at 4.80 o'clock :—- 

JANUARY 16.—G. F. Keariner, C.I.E., I.C.S., 
Director of the Agricultural Department of the 
Bombay Presidency, ‘‘ Agricultural Progress in 
Western India.” Sır James Witson, K.C.S8.L., 
will preside. 

FEBRUARY 138.—Sim Wiuitam Lre-Warner, 
G.C.S.1., M.A., LL.D., “ Kathiawar.” 

Marcu 6.—J. Forrest Brunton, “ The City 
of Karachi.” 


APRIL 17.— 


May 29.—Sir Jonn Benton, K.C.L.E., “ Irri- 
gation in India.” 


ae 


COLONIAL SECTION. 

Tuesday afternoons, at 4.80 o'clock :— 

January 28.—C. E. W. Bean, M.A., B.C.L., 
‘The Colonial Wool Industry.” 

FEBRUARY 25.—Miss Erra C. Sykes, ‘‘ Open- 
ings for Educated Women in Canada.” 

APRIL 29.—S1rr DanreL Morris, K.C.M.G., 
D.C.L., D.Sc., “The British West Indies and 
the Panama Canal.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 
Proressor Vivian B. Lewes, “Liquid Fuel.” 


Three Lectures. 
Syllabus. ’ ; 

LECTURE I.—January 20.— The liquid fuels 
available—Petroleum and its composition—The 
theories that have been brought forward to account 
for its formation—The inorganic theories—The 
organic theories, and the facts that support the 
vegetable origin of oil—The composition of oil and 
the variations found in oils from different fields— 
The distribution of oil. 
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Lecture IJ.—January 27.— The burning of 
liquid fuel for the production of power—The steps 
that have led to the present systems—Liquid fuel 
burners, steam and air injection—Pressure spray- 
ing—The necessary arrangements for liquid fuel 
consumption — Smoke and its formation— The 
direct combustion of oil in the internal-combustion 
engine—Surface combustion and its influence on 
the future use of liquid fuel. 

LECTURE lI.—FEBRUARY 3.— The factors which 
influence the liquid fuel supply—Probable life of 
the world’s supply—Liquid fuels that can be used 
to increase the supply—Shale oil and its prepara- 
tion—Tar oil—Alcohol—The problem of supply for 
motor traction—The “cracking” of heavy oil 
fractions to supply ‘‘spirit”—The production of 
motor spirit from residual oils, and the influence 
it will have on supply. 


Cyrit Davenport, V.D., F.S.A., “ The Art of 


Miniature Painting.” Three Lectures. 
February 10, 17, 24. 


Francis WILLIAM GoopENOUGH, “ Coal Gas as 


à Fuel for Domestic Purposes.” Two Lectures. 
March 3, 10. 


PROFESSOR JOSEPH EiRNEST PeraveL, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


Dates to be hereafter announced :— 

F. G. Oaitviz, C.B., LL.D., “The New Science 
Museum.” 

ERNEST MARRIAGE, 
Jam.” 

C. L. MacCartuy, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 

James BucKranp, ‘“ Ostrich Farming as a 
British Industry.” 

E. RusseLL BURDON, M.A., “ The Development 
of Research Work in Forest Products.” 

James CaAnTLIE, M.A., M.B., F.R.C.S., D.P.H., 
“ Chinese Medicine.” 

H. V. LAncHmEsTER, F.R.I.B.A., 
Architectural Treatment of Shops.” 

AxEL Wet, A.I.N.A., “ Life-saving at Sea.” 

Frank Barey, M.Inst.C.E., ‘“ Electric Supply 
in London.” 

Henry J. Wiuson, Secretary of Gardner’s 
Trust for the Blind, Chairman of the College of 
Teachers of the Blind, etc., “The Education 
and Employment of the Blind.” 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JANUARY 6...Chemical Industry, Society of (London 
Section), Burlington House, W.,8p.m. 1. Messrs. 
S. Godfrey Hall and A. J. Harvey, “The Estima- 
tion of Glyceryl] Acetate in Essential Oils.” 2. Mr. 
F. H. Campbell, “The Estimation of Moisture.” 
3. Mr. W. P. Skertchly, “The Determination of 
Moisture in Foods, etc.” 4. Messrs. G. N. Huntly 
and J. H. Coste, ‘‘ The Determination of Water.” 


Geographical Society, Burlington-gardens, W., 
3.30 p.m. (Juvenile Lecture.) Dr. V. Cornish, 
“The Panama Canal and the British Empire.” 


Victoria Institute, 1. Robert-street, Adelphi. W.C., 
4.30 p.m. Rev. Professor R. J. Knowling, ‘‘ Present- 
day Factors in New Testament Study.” 


TUESDAY, JANUARY 7...Royal Institution, Albemarle-street, 
W.,3p.m. Prof. Sir James Dewar, ‘‘ Meteorites.” 
Photographic Society, 35, Russell-syuare, W.C., 
8 p.m. Mr. E. Marriage, ‘‘ First Steps in Tele- 
photography.” 
Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 3 p.m. (Juvenile Lecture.) Mr. J. 
Buckland, ‘‘ Birds of the British Empire.” 


WEDNESDAY, JANUARY 8...ROYAL SOCIETY OF ARTS, 
John -street, Adelphi, W.C., 5 p.m. (Juvenile 
Lecture.) Mr. Cherry Kearton, ‘‘ Wild Birds and 
Beasts at Home.” (Lecture IT.) 

Geological Society, Burlington House, W., 8 p.m. 
1. Mr. J. B. Serivenor, ‘The Geological History of 
the Malay Peninsula.” 2. Mr. C. T. Trechmann, 
“On a Mass of Anhydrite in the Magnesian 
Limestone at Hartlepool.” 


Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate, 
S.W.,8 p.m. Messrs. Ainsworth, Burchall, House, 
and Campbell-Taylor, *‘The Training of Auto- 
mobile Engineers.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Mr. Arata Aoki, “The Modern Industries of 
Japan.” 


Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C.,8 p.m. Captain H. Riall Sankey, “ Heating 
of Buildings by means of Hot Panels.” 


THURSDAY, JANUARY 9...Colonial Institute, Whitehall 
Rooms, Whitehall-place, S.W , 3 p.m. (Juvenile 
Lecture.) Mr. W. H. Garrison, ‘‘New Zealand, 
the Wonderland of the World.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
(Juvenile Lecture.) Professor Sir James Dewar, 
“Frozen Worlds.” 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. E. Bellingham, “ The Cruise of the ‘ Defiance.’ ” 

Electrical Engineers, Institution of, Victoria-em- 
bankment, W.C., 8 p.m. Professor Miles Walker, 
“The Design of Apparatus for Improving the 
Power Factor of A. C. Systems.” > 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. W. V. Ball, “ Concrete in its Legal 
Aspect.” 

China Society, Caxton Hall, Westminster, S.W., 
8.30 p.m. Professor E. H. Parker, ‘‘ China’s Early 
Intercourse with Foreign Countries by Sea.” 


FRIDAY, JANUARY 10...Geographical Society, Burlington- 
gardens, W., 3.30 p.m. (Juveniie Lecture.) Rev. 
T. T. Norgate, ‘Through Russia, the Caucasus, 
and Crimea.” 
Astronomical Society, Burlington House, 5 p.m. 

British Foundrymen’s Association (London Branch), 

Northampton Institute, Clerkenwell, E.C., 8 p.m, 
Mr. F. C. A. Lantsbury, ‘“‘ Mechanical Properties 
of Metals at High Temperatures.” 
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NOTICES. 


NEXT WEEK. 

WEDNESDAY, JANUARY 15th, 8 p.m. (Ordinary 
Meeting.) J. Travis Jenkins, D.Sc., Ph.D., 
Superintendent, Lancashire and Western Sea 
Fisheries, ‘‘ The Present Condition and Future 
Prospects of the British Sea Fisheries.” 

THURSDAY, JANUARY 16th, 4.30 p.m. (Indian 
Section.) G. F. Kearines, C.I.E. I.C.S., 
Director of the Agricultural Department of the 
Bombay Presidency, ‘‘ Agricultural Progress in 
Western India.” Sir James Witson, K.C.S.L, 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


JUVENILE LECTURES. 

On Wednesday afternoon, January 8th, Mr. 
CHERRY KEARTON delivered the second and final 
lecture of his course on ‘* Wild Birds and Beasts 
at Home.” 

The first films shown were taken in Borneo. 
Natives were seen making fire by the pri nitive 
method of friction; troops of head-hunters 
shooting darts through their blow-pipes at a 
small target forty yards off, and frequently 
hitting the bull’s-eye; native girls dancing; 
and a water-buffalo drawing a plough in a 
somewhat erratic fashion. These buffaloes are 
apt to be dangerous with white men, and the 
lecturer on one occasion had to take refuge in a 
tree from an animal which submitted to be 
calmly led away by quite a small black boy. 

Then followed a series of pictures taken in 
the jungle: a ‘wah, wah” monkey, so called 
from the rather monotonous noise which he 
keeps up all day; a plandok, or mouse deer, 
the smallest and shyest deer in the world; a 
male hornbill feeding the hen, which was 
carefully shut up inside a tree, not so much to 
compel her to attend to her maternal duties as 
to protect her from snakes and monkeys. A 


charming film was shown of a crowd of 
butterflies drinking by a river, and of “ boring ” 
bees, hovering round a flower. These bees get 
their name from their habit of boring into the 
poles which support the natives’ huts, often with 
the result that the whole building collapses. The 
last Borneo film was taken in the very heart of 
the jungle, and showed that extremely shy beast, 
the orang-outang, at home among the trees. 

Mr. Kearton next brought his audience to 
England, and showed a remarkably pretty series 
of pictures of birds feeding their young—sky- 
larks, tree pipits, willow wrens, chaffinches, 
merlins, great tits, bullfinches, reed-warblers, 
wry necks, spotted fly-catchers, sparrow-hawks, 
and yellow-hammers. The hen chaffinch was 
photographed during a thunderstorm, and it was 
interesting to see with what care she covered 
her chicks when the rain began to fall. A film 
of remarkable interest showed the caterpillar 
of a swallow-tail butterfly transforming himself 
into a chrysalis. 

In the concluding portion of his lecture 
Mr. Kearton visited India. He showed pictures 
of the elephant on which he rode through the 
jungles of Mysore, and it was charming to 
watch the care which the great beast took of 
his riders, breaking away any branches which 
were likely to hit them, and knocking down 
fair-sized trees with comparative ease. Some 
amusing glimpses were caught of monkeys 
hurrying along branches—one with a baby in 
her arms—and leaping from tree to tree; a 
formidable python was seen crawling along a 
dead stump ; a tiger was caught, at first hardly 
visible under a mass of bush, but afterwards 
trotting out in the sunlight, when his stripes 
seemed suddenly to disappear; and last of all 
was a delightful picture of Mr. Kearton’s 
elephant thoroughly enjoying a cold bath after 
the labours of the day. 

On the motion of the Chairman a vote of 
thanks was accorded to the lecturer for his 
interesting course. 
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THE ROYAL SOCIETY OF ARTS.* 


By Sir Henry Trueman Woop, M.A., 
Secretary of the Society. 


XI.—ReEcent HISTORY.—CONCLUSION. 
(1862-1880.) 


Part Il. 


After the passing of the Patent Law Amend- 
ment Act of 1852, a measure which, as mentioned 
previously in this series of articles, owed a great 
deal to the Society of Arts, the question of 
Patent Law reform was for a long time allowed 
to slumbər, so far as the Society was concerned. 
The Act was working extremely well, and the 
criticisms of objectors were mainly directed to 
matters of detail, which might perfectly well 
have been dealt with by administrative rather 
than legislative reform. In some quarters a 
feeling of opposition to the granting of patents 
at all had gathered a certain amount of strength. 
But the case of the objectors—if, indeed, they 
had-any case—was demolished by a brilliant 
p2per read before the Society in December, 1874, 
by Mr. (afterwards Sir) F. J. Bramwell, on 
“ The Expediency of Protection for Inventions.” 

In 1875, the Government, urged on by 
admirers of the American patent system, 
brought forward -a Bill for the reform of the 
Patent Law, in which it was proposed to intro- 
duce into this country a system of examination 
similar to that which has always been favoured 
in the United States. It was not indeed quite 
clear whether the examination proposed by the 
Bill really extended to points of novelty; but 
there is not much doubt that an examination for 
novelty was well within the scope of the Bill, and 
it would probably have been introduced. 'The 
Bill raised a good deal of opposition amongst 
those who were most competent to form an 
opinion on Patent Law and administration, 
prominent amongst whom was Sir Frederick 
Bramwell. The Council of the Society took an 
active part in opposing it. The Bill, with 
various modifications, was before Parliament for 
three consecutive years, and it was persistently 
opposed during the whole time. Petitions 
against it were presented by the Council, on 
behalf of the Society, to the House of Lords—in 
which the Bill was introduced in 1875—and in 
the following year, when it was brought into the 
House of Commons, to that House. 


* The previous articles of the series appeared in the 
Journals of June 9th and 16th, September 22nd and 29th, 
November 3rd, 1911, January 12th, 19th and 26th, April 5th, 
June 14th and 21st, July 12th, September 27th, 1912, and 
January 3rd, 1913. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


pa 


January 10, 1918. 


A special meeting was held in March, 1877, 
for the discussion of the Bill, the meeting 
being opened by the reading of a paper, 
which the present writer, who was then the 
Assistant Secretary of the Society, had, at 
the wish of the Council, prepared. The general 
feeling of the meeting was strongly adverse to 
the proposed measure; and eventually it was 
so evident that public opinion was against it, 
that it was dropped. 

In 1879 a different Bill was brought in by 
the Government, but this, like its predecessors, 
met with a good deal of adverse criticism, and 
nothing came of it. 

When Sir Frederick Bramwell became Chair- 
man of the Council in 1880, he drew attention, 
in the address which he delivered before the 
Society at the opening meeting of the Session 
1880-81, to the desirability of certain modifi- 
cations which experience had proved to be desir- 
able in the Act of 1852, and eventually it was 
determined that the bəst way of bringing the 
Society's views definitely forward would be to 
draft a Bill embodying the amendments which 
experience had shown to be necessary, and to get 
this Bill introduced in the House of Commons. 
A committee was appointed for the purpose, 
which considered very carefully the main 
alterations which seemed imperative, and, under 
the instructions of this committee, a Bill was 
drafted by a Parliamentary draftsman. It 
seems hardly needful to mention that the lead- 
ing spirit of the committee was Sir F. Bram- 
well, who read two papers on the Bill—one 
before the British Association at York, in Sep- 
tember, 1881 (Journal, Vol. XXIX. p. 809), and 
one before the Society in February, 1883 (Journal 
Vol. XXXI. p. 285). The Bill, after being 
submitted to, and considered by, a meeting of 
the Society specially held for the purpose in the 
autumn of 1881, was introduced into the House 
of Commons by Sir John Lubbock, Mr. W. H. 
Smith, and Mr. J. Compton Lawrance,* in 
March, 1882, and again in the Session of 1883. 
It received a good deal of attention, and it 
had the effect of inducing the Government 
to bring in a -fresh Bill in 1883, which 
embodied many of its main provisions, and 
was, in the opinion of all competent judges, a 
very great improvement on the Bill of 1879. 
A comparison of the Society’s Bill with that 


* Sir John Lubbock became Baron Avebury in 1900. Mr. 
W. H. Smith, the distinguished statesman, served in 
Lord Salisbury’s Government of 1886, and died in 1891. Mr. 
Lawrance became a judge in 1900, and died last December 
(1912). 
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which eventually passed into law* will show 
to what a large extent the Act was founded upon 
the Society’s Bill, although certain of the pro- 
visions which the Society’s committee con- 
sidered of first-rate importance, especially that 
of the appointment of paid commissioners, were 
not adopted. The Society’s Bill only dealt with 
Patents, while the 1883 Act included also 
Dasigns and Trade-marks. As is well known, 
the 1883 Act abolished the old Commissioners for 
Patents (the Lord Chancellor, the Master of the 
Rolls, and the Law Officers), and transferred the 
Patent Office from their authority to the Board 
of Trade, appointing a Comptroller of Patents 
instead of the Commissioners. 

Mention was made in the last article of this 
series to the fact that a parcel post had been 
suggested as far back as 1851. This was no doubt 
due to the suggestion of (Sir) Henry Cole, who 
made his first mark in public by his advocation 
of the introduction of penny postage, and ever 
afterwards took a great interest in the develop- 
ment of the Post Office.t In the period which 
we now have under consideration, the Society was 
specially active in postal reform, and this time 
the protagonist was (Sir) Edwin Chadwick, who, 
in 1857, read a paper urging the purchase of the 
telegraphs by the State. The proposal had been 
made some time before, and was then under 
consideration ; but, in the opinion of Sir John 
Cameron Lamb, a most competent authority, 
Chadwick’s paper “had a powerful effect on 
public opinion, and helped materially to pave the 
way for the telegraph legislation of 1868,” by 
which provision was made for the purchase. 

It was largely owing to the exertions of Cole 
and Chadwick that the Society was so earnest at 
this time in promoting postal reform. The 
object was sought by every possible means ; 
conferences were held, deputations were sent 
to successive Postmasters-General and to the 
Treasury ; petitions were presented to the House 
of Commons, and in every way an agitation was 
kept up in favour of cheaper postal charges, the 
development of a parcel and sample post, the 
reduction of telegraph rates, the development of 
savings banks, the improvement of colonial and 
foreign postal communications and other changes 
—many of which have since been introduced, 
thanks to a large extent to the persistent recom- 
mendations of the Society. Amongst other 
matters may be mentioned the provision of 
facilities for the purchase of small amounts of 
Consols, which, at the suggestion of (Sir) George 


* As the Patents, Designs, and Trade Marks Act, 1883. 
7 Sir H. Cole, “ Fifty Years of Public Work,” Vol I. p. 34. 
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Bartley, was submitted to the Chancellor of thé 
Exchequer (Sir Stafford Northcote) by a depu- 
tation in 1874, though the idea was not adopted 
by the Post Office until 1888. 

In the Address which Sir John Cameron Lamb 
delivered when he was Chairman of the Council 
in 1910,* he described very fully, and with 
special knowledge, the aid which the Society 
had rendered in the development of the electric 
telegraph, first by encouraging inventors and 
giving publicity to their work, and, secondly, by 
bringing pressure to bear upon the Government 
Department for the improvement and develop- 
ment of telegraphy after it had passed into the 
Government’s hands. Sir John Lamb’s experi- 
ence, as a Secretary of the Post Office for many 
years, lent great force to what he said, and it is 
satisfactory to be able to record that in the 
opinion of a leading official of a Department 
which had been for years worried by the Society, 
the efforts of the Society had been judicious and 
useful, and that, on the whole, they had secured 
the friendly appreciation of the Post Office. 

The Art of Music had never been considered 
to be one of the arts which it was the duty of 
the Society to promote, and, indeed, this view 
had been definitely stated on one or two occa- 
sions. But in the period with which we are 
now concerned this opinion was changed, a 
larger interpretation was given to the Society’s 
title, and a very considerable addition was made, 
through its agency, to the existing provisions 
for musical education in England. 

In 1854 or 1856 the Directors of the Royal 
Academy of Music asked the 1851 Commissioners f 
for the grant of a site on the Kensington Estate.t 
Nothing, however, came of the proposal, and 
the Academy, which was at the time in a state 
very far from prosperous, seems to have gone 
from bad to worse, for in June, 1860, an applica- 
tion was made by its directors to the Society, 
asking for suggestions for the improvement and 
extension of its system of management. 

The Council thereupon appointed a com- 
mittee, which reported in May, 1861, and 
suggested rather sweeping alterations in the 
constitution and management of the Academy— 
alterations which, in fact, amounted to the 
creation of a new institution. It‘ appears that 
these suggestions did not commend themselves 
to the management of the Royal Academy, for 
nothing came of them. But three years later 


* Journal, Vol. LIX. p. 7. 
t Sir Henry Cole’s “Fifty Years of Public Work,” Vol. I. 
p- 365 ; Journal, Vol. XIII. p. 593. The former reference gives 
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the Council appointed a committee on musical 
education. This was done at the instance of 
(Sir) Henry Cole, who became chairman of the 
committee, and directed, or rather dictated, all 
its proceedings. 

The first work of the committee was to 
collect, through the help of the Foreign Office, 
and by independent inquiries, a great deal of 
information about foreign musical education, and. 
full reports were obtained of the working of the 
musical academies or conservatoires of Paris, 
Munich, Vienna, Prague, Leipsic, Milan, Naples, 
Berlin, Brussels, and Liége. Much of this 
information was published in the Journal, and 
was embodied in a long report issued in 1866. 

While this committee was at work, Cole con- 
ceived the idea of forming a number of scholar- 
ships by public subscription to be tenable either 
at the Royal Academy of Music or elsewhere. 
Negotiations were for a long time carried on 
with the Academy. But the conditions sug- 
gested were not appreciated by that body, 
and eventually the committee, at the instiga- 
tion of its chairman, proposed the establish- 
ment of a separate institution, which should 
have for its main object the training of teachers, 
and the students at which should be all holders 
of scholarships to be obtained by competitive 
examination, the funds being supplied by public 
subscription. The idea once formulated, 
energetic measures were taken to carry it into 
effect. Meetings were held at the Mansion 
House in- 1875 and 1876, under the presidency 
of the Lord Mayor (Alderman Stone in 1875 and 
Alderman Cotton in 1876),at Marlborough House, 
under the presidency of the Prince of Wales, 
at Manchester, Liverpool, Bristol, Birmingham, 
Dover, Hastings, Rhyl, and elsewhere. At all 
of the provincial meetings deputations from the 
Society attended. 

Sufficient promises of support having been 
secured, it was determined that an attempt 
should be made to provide a building for a 
National Training School for Music at South 
Kensington. An application was made to the 
1851 Commissioners, who agreed to grant a site 
for the purpose, and steps had been taken to 
collect money for building the school, when 
(Sir) C. J. Freake liberally undertook to provide 
the necessary building at his own charge. A 
design was prepared by Lieutenant H. H. Cole, 
R.E., and the first stone of the building was 
laid by the Duke of Edinburgh, who had joined 
the committee in 1872, on December 18th, 1873. 
The building was completed, and opened at 
Easter, 1876, when the Council were able to 
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announce that a sufficient number of scholarships 
of £40 each had been promised, and that sixty- 
seven scholars had already been appointed. The 
number of scholarships was soon raised to 
eighty-two. The Queen, the Prince of Wales, 
and the Duke of Edinburgh each provided one, 
the Society of Arts founded four, the Corporation 
of London ten, the City Guilds fourteen, Mr. 
Freake five, and thirty-three were provided by 
various provincial towns. 

These scholarships were to be of £40 each, 
tenable for five years, the hope of the founders 
being that by that time the institution would 
be taken over by the State, and placed on a 
permanent basis. 

The school carried on a very successful career 
until 1882, when it was reconstituted, and 
became the Royal College of Music, the College 
taking over all the property of the school, 
including the house and a balance of £1,100. 

When the five years for which the school had 
been established expired in 1881, steps were 
taken to carry it on for another year until the 
arrangements for the new foundation could be 
completed. Many of the subscribers renewed 
their payments for a year. The Society of Arts 
voted £160 for its four scholarships. 

The final report of the school was issued in 
June, 1882, and an abstract of it appears in the 
Society’s Journal for the 9th of that month. 
From it it appears that since the opening of 
the school 180 students had been admitted. 
Of these 152 held free scholarships, and 
twenty-eight were private students who paid 
their own fees, a modification having been 
made in the regulations, which at first did not 
contemplate such students. These private 
students, like the free scholars, were only ad- 
mitted after passing a test examination. The 
report states that 110 of the students were 
either earning their own living or largely con- 
tributing thereto, by the profession for which 
they had been prepared, thirty of them being 
stated to be artists of recognised merit. 

After the establishment of the Royal College 
of Music, further negotiations were carried on 
with the Royal Academy of Music, in the hope 
of some amalgamation between the two bodies 
being effected. These, however, were unsuccess- 
ful, though in 1889 the two institutions agreed 
to form an associated board for their exami- 
nations. 

The total amount expended upon this object 
by the Society of Arts from 1861 to 1882 was 
£2,035. In 1871 six concerts were arranged at 
the Royal Albert Hall, in the hope of obtaining 
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funds for the foundation of the school, but they 
resulted in a loss of over £87, which fell upon 
the Society, and is included in the above total. 

It may be said that the establishment of the 
School of Music was the principal object to which 
the energies of the Society were devoted for a 
period of twelve years—from 1861 to 1873. 
It expended a considerable amount of money, 
an expenditure justified by the hope expressed 
in 1874 that it, or the greater part of it, would 
be refunded.* Many of the Society’s members 
devoted much time and thought to its organisa- 
tion, and others, like Sir Charles Freake and 
Sir Titus Salt, contributed munificently to its 
funds. It cannot be said that sufficient credit 
has ever been given to the Society for its efforts. 
When the school, already an acknowledged 
success, became the Royal College of Music, even 
the trivial compliment of retaining a represen- 
tative of the Society on its governing body 
was unpaid, and, as a matter of fact, the work of 
the original founders was absolutely ignored. 

Another educational institution established 
by the Society was the School of Art Wood- 
carving, which has now been doing useful work 
for more than thirty years. In 1878, the 
Drapers’ Company offered the Society a sum of 
money to be applied in the promotion of some 
branch of technical education, and the Council, 
at the suggestion of (Sir) John Donnelly, deter- 
mined to devote it to the encouragement of 
wood-carving, an art which had long prospered 
in this country, but was then languishing. The 
Council secured the services of a Florentine wood- 
carver of considerable merit, named Antonio 
Bulletti, and established a small school in 
Somerset Street, Oxford Street, under the direc- 
tion of a committee, of which Colonel Donnelly 
was the chairman. Nine free students were 
nominated, and a few paying students were 
also admitted. 

After being carried on for some time in 
Somerset Street, the school migrated in 1879 to 
the Royal Albert Hall, where convenient rooms 
were placed at its disposal free of rent. In 1880 
the City Guilds’ Institute took the school under 
its protection, and in 1885 it was provided 
with accommodation at the Guilds’ College in 
Exhibition Road. Here it remained until 1898, 
when, the rooms it occupied being required for 
the purposes of the Technical College itself, it 
was transferred to the Imperial Institute, funds 
for its support were still provided through both 
the Drapers’ Company and the City Guilds’ 
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Institute. In 1900 the grant from the City 
Guilds’ Institute was withdrawn, but the loss 
was temporarily made up bya special grant 
from the Clothworkers’ Company of £50. Two 
years later, in 1902, the School had again to 
move, and this time it hired premises from the 
Royal School of Art Needlework. In 1901 the then 
newly-formed Technical Education Committee of 
the London County Council made the school an 
annual grant of £250, increased to £400 in 1903. 
In 1908 the school moved to premises of its own 
in Thurloe Place, and there it has since been 
carried on. 

In 1912 the grant from the London County 
Council committee was further increased, to 
enable the school to add to its staff of teachers. 
Since 1905 the school has been reorganised by 
the Board of Education, and it has earned a 
gradually increasing amount each year, thus 
proving that the efficiency of its teaching has 
been well maintained. 

Numerous prizesand medals have been taken 
by the school and its members at various exhi- 
bitions and at the national competition held 
under the Board of Education. It has also trained 
many teachers, and produced a number of highly- 
trained carvers of wood who are now at work in 
the trade.* 

After the conclusion of the 1851 Exhibition 
the Commissioners published a very valuable 
volume of Reports of the Juries, containing 
not only particulars of all the awards but a 
great mass of valuable information on industrial 
history, much of which is not to be found else- 
where. 

The financial failure of the 1862 Exhibition 
prevented the Commissioners for that Exhibition 
from undertaking a similar task. Thereupon the 
Council of the Society, anxious, as they said, 
that a record of the industrial progress of 
the previous ten years should be preserved, 
undertook the duty of issuing a similar 
volume to that of 1851. There was some little 
delay in the publication of the work, as it 
was not completed and issued until January, 
1854. It appeared under the editorship of 
Dr. Lyon Playfair, afterwards Lord Playfair, 
and was of the same form as its predecessor. It 
also is a work of considerable value to the student 
of industrial history, though dealing, as it does 
for the most part, only with the ten years from 


* **Notes on the History of the School of Art Wood- 
carving,” by Thomas Armstrong, C.B., 1910. Mr. Armstrong 
succeeded Sir John Donnelly as Chairman of the Committee 
of the School in 1902, and devoted himself earnestly to its 
interests until his death in 1911. 
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1851-to 1862, it is not quite so useful as the 
earlier volume. Unfortunately the cost of its 
production proved to be very heavy; the 
original estimate of £1,806 was exceeded by over 
£450, and the total cost amounted to £2,343 ; of 
this £1,310 was recovered by sales, leaving a total 
loss to the Society of £1,033. 

The connection of the Society with the Paris 
Exhibition of 1867 was not very close, though 
a visit of the members was organised, and the 
Exhibition led to the presentation of the Albert 
Medal to the Emperor Napoleon. The most 
important movement initiated by the Society in 
connection with the exhibition was the organisa- 
tion of a body of artisan reporters, who, in 
accordance with a resolution passed by the 
Council—at the instance of Sir William Page 
Wood, in November, 1866—were sent to the 
Exhibition to report upon it for the Society. 
The Commissioners for the Paris Exhibition 
placed a sum of £500 at the disposal of the 
Society, and rather more than the same amount 
was obtained by subscriptions. By means of the 
funds thus obtained, supplemented by a sum 
of £350 from the Society, eighty artisans were 
selected from different parts of the country 
and representing various industries, and arrange- 
ments were made for their visiting Paris, where 
full opportunities were given them, not only for 
examining the contents of the Exhibition, but 
also for inspecting French factories and work- 
shops. The result was the production of an 
extremely interesting volume of reports, which 
was published by the Society in 1867. The 
reports are naturally of varying interest and 
value, but all of them are useful and interesting.* 

The same idea was carried out at the next 
great French Exhibition in 1878, when a 
greater number of artisans were sent over and 
a larger number of reports were printed. But, 
on the whole, this second volume is inferior 
in interest and value to the one issued in 1867. 

As the date approached, various proposals were 
put forward for holding an exhibition in 1871, 
the idea being that such exhibitions should be 
held every ten years. The idea, however, met 
with but scant support, the financial result of 
the 1862 Exhibition not having been such as to 
encourage a repetition of the experiment. A 
scheme, however, which did not involve so 
heavy an expenditure met with greater approval ; 
and when (Sir) Henry Cole, in 1868, brought 


* In 1855 the Society had organised facilities for artisans 
visiting the Paris Exhibition. A reduction in the railway 
fares was obtained, lodgings were provided, and other 
privileges arranged, but no reports were expected from the 
visitors. 
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before the Commissioners of the 1851 Exhibition 
a proposal for holding a series of annual exhibi- 
tions, it was, after some consideration, adopted. 
The original scheme was modified in some 
details, and in July, 1869, Cole was ready with 
his completed programme, which was approved 
by the Commissioners, and announced in the 
Journal of August 6th, 1869. The idea was to 
hold a series of annual international exhibitions 
of “ selected works of fine and industrial art,” to 
last over a period of ten years, from 1871 to 
1880. A careful classification was prepared, 
allotting to the exhibition of each year certain 
specified industries, while the fine arts were 
to form a section of each exhibition. The 1851 
Commissioners guaranteed a sum of £100,000, 
and gave the use of a portion of their land at 
South Kensington. This land consisted of the 
area extending from the Royal Albert Hall on 
the north to the site of the 1862 Exhibition, 
where the Natural History Museum now stands. 
The central portion of the ground was in the 
occupation of the Royal Horticultural Society, 
and had been laid out as a garden. The part 
intended fur the exhibitions was a space on the 
south side of the gardens, and the strips bounding 
the gardens on the east and west. Certain 
buildings existed upon it, including the long 
gallery now containing the engineering collection, 
which was originally part of the 1862 Exhibition, 
and to these considerable additions were made, 
forming a quadrangle which enclosed the 
gardens. 

In accordance with the programme, the first 
exhibition was opened in 1871. It was quite 
successful, and attracted over a million visitors, 
the total receipts being over £75,000. Had a 
similar amount been earned by the other 
exhibitions, the series would have been at least 
self-supporting. Its successors, however, were 
less fortunate, for the attendances gradually 
dropped. off, and the receipts got less and less 
satisfactory, until the series was brought to an 
end in 1874. The total amount expended by 
the 1851 Commissioners on the four exhibitions 
was £303,364, while the total receipts only 
amounted to £159,725, thus involving a loss of 
£143,639. 

The cause of this financial failure was certainly 
that the exhibitions, though of great technical 
excellence, were not of a sufficiently popular 
character, as is evidenced by the fact that ten 
years later a very similar series of exhibitions— 
the Fisheries, Health, Inventions and Colonial— 
held on the same site, were made so attractive 
that they not only paid their way, but produced 


January 10, 1913. 


a handsome surplus. If, since then, the popular 
side of exhibitions has been given undue promi- 
nence, it has been clearly shown that without 
large concessions to popularity, the heavy 
expenditure necessitated by the extent of our 
modern shows cannot possibly be met. 

But the non-popularity of the older series is 
without doubt to be attributed mainly to the 
dissensions which arose between the Council of 
the Royal Horticultural Society and the exhibi- 
tion authorities. In the first year (1871) the 
gardens of the Society formed part of the 
exhibition. But in the three later exhibitions 
difficulties were raised, and the use of the gardens 
was refused, except under harassing and incon- 
venient conditions. This not only deprived the 
exhibition of its most attractive and popular 
feature, but seriously affected the use of the 
buildings for exhibition purposes, because easy 
communication between different parts of the 
buildings was prevented. Although the picture 
galleries were excellent, the rest of the buildings 
were really not very well adapted for exhibition 
purposes, and after the whole central area was 
taken away they became very unsuitable. It 
may be added that the action of the Royal 
Horticultural Society not only wrecked the 
exhibition scheme, but went far to ruin the 
Society itself. A few years later it was removed 
from South Kensington, and in new quarters, 
and under better management, it became the 
prosperous institution which it now is. 

The connection of the Society with these 
exhibitions was very close. In December, 1869, 
the Commissioners applied formally for the 
co-operation of the Society, basing their request 
on the ground that the projected scheme was 
really carrying out an idea formulated by a 
Committee of the Society in 1858. The proposal 
was at once accepted, and the Council undertook 
to co-operate with the Commissioners, and to 
assist the series of exhibitions to the best of 
their ability. To all four of them it lent a very 
active support. As has already been.mentioned, 
the scheme of art-workmanship prizes was 
modified, with a view of providing a typical 
collection for the 1871 Exhibition, and at all the 
exhibitions gold and silver medals were offered 
under various conditions. The Journal was 
made the official organ of the exhibitions, and 
its volumes for the years 1870 to 1874 are full 
of information about them. Certain of the 
sections were also placed under the special 
charge of the Society, which appointed com- 
mittees for their organisation. The Executive 
Committee of the Exhibition published reports 
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on the first of the series, but for the other three 
the Society undertook this duty. The reports 
on the three later exhibitions were published in 
the Journal, and those for 1872 and 1873 were 
reprinted separately. Although the assistance 
thus rendered by the Society to the scheme was 
very considerable, the actual cost was not very 
great, as the total amount which is charged to 
the International Exhibitions for the four years 
only amounts to a little over £300.* 

After the service held in St. Paul’s Cathedral 
in thanksgiving for the recovery of the Prince 
of Wales from his serious illness in 1872, it 
was suggested that a permanent memorial in 
St. Paul’s should be provided by members of 
the Society, and that that memorial should take 
the form of a stained-glass window. At the time 
the question of the decoration of St. Paul’s was 
under consideration, and the offer of the Society 
to contribute a window was gratefully accepted 
by the Dean and Chapter. A subscription list 
was accordingly opened, and a sum of £343 was 
collected among the members. Butit was a long 
time before the scheme of decoration could be 
settled, and there was consequently considerable 
delay in carrying the proposal into effect, the 
Dean not feeling himself justified in accepting 
the design for the window, which had been pre- 
pared by Mr. Moody, until some decision had 
been arrived at upon the whole character of the 
decorations. So the matter was hung up for the 
time, and the amount which had been subscribed 
was placed on deposit with the Society’s bankers. 
In this state the matter remained for ten years, 
when the Council renewed negotiations with the 
Dean and Chapter, and, as there were still diffi- 
culties in coming to any definite agreement, it 
was finally resolved that the amount subscribed 
should be placed at the disposal of the Dean and 
Chapter to be expended upon a stained-glass 
window in such a manner as they should decide. 
The money was accordingly handed over to the 
Dean in 1882. 

Although numerous papers had previously 
been read before the Society on subjects relating 
to sewage treatment and utilisation, the first 
definite attempt made by the Society for the 
promotion of sanitation may be said to have 
been the conference on Rivers Pollution, held in 


* A very full account of the series, with minute details, 
will be found in the report presented py Sir Henry Cole 
to the Commissioners for 1851, and published as a Parlia. 
mentary Paper in 1879. The exhibitions are also dealt with 
in the Sixth Report of the 1851 Commissioners, issued in 1879. 
A brief account of them is to be found in Sir Henry Cole’s 
“ Fifty Years of Public Work,” Vol. I. p. 269, and there is of 
course a very large amount of information contained in the 
Society’s Journal for the period. 
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the December of 1874, with Sir Lyon Playfair in 
the chair. At this conference a number of papers 
were read, referring not only to the actual 
pollution of rivers, but to methods of dealing 
with sewage which would prevent such pollution. 
Indeed, the conference was really one on sewage 
treatment, the question of the pollution of rivers 
by manufacturing refuse receiving but a small 
amount of attention. 

The success of this meeting led to the organi- 
sation of a conference in 1876, under the presi- 
dency of Mr. James Stansfeld, which dealt with 
the whole subject of the health and sewage of 
towns. This was the first of the important series 
of sanitary conferences which was continued for 
five years, and included a second meeting on 
the “ Health and Sewage of Towns” (1877) ; 
a congress on “‘ National Water-Supply ” (1878) ; 
a conference on ‘“ National Water - Supply, 
Sewage and Health” (1879); and a conference 
on the “‘ Progress of Public Health ” (1880). A 
second congress on ‘‘ National Water-Supply ” 
was also held in 1884. Reports of the proceedings 
of all these meetings were duly published, and 
also a useful compilation, “‘ Notes on Previous 
Inquiries,” which was issued before the Water- 
Supply Conference of 1878. 

There is no doubt that this series of health 
conferences was mainly instrumental in direct- 
ing public attention to sanitary questions. 
If they did not start the movement in favour 
of improved sanitation—and this would be no 
‘unreasonable claim—they certainly popularised 
it, and the ultimate result of this rousing of 
popular feeling was certainly the great improve- 
ment in domestic and municipal sanitation, 
which may be dated from the time when these 
conferences were hold. 

As was stated in one of the earlier articles of 
this series,* systematic prize-giving practically 
‘came to an end with the change in the Society’s 
character which followed on its incorporation. 
But prizes were still offered. A list of sub- 
jects for premiums was published “for the 
Sessions 1863-64 and 1864-65.” This was a 
rather miscellaneous list. Many of the deside- 
rata of 1863 are now commonplace products, 
others are as far from realisation as ever. 
Probably not very much trouble was spent 
on the preparation of the list, and it does not 
look like the production of expert authorities. 
That it does not to any extent foreshadow the 
lines along which industrial and scientific 


* Journal, January 12th, 1912, Vol. LX. p. 209. 
+ Another similar list was issued in 1873. This is the Jast 
of the series of premium lists commenced in 1756. 
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progress has since advanced, is not, perhaps, to 
be wondered at. It would have been a very 
remarkable feat to forecast in 1863 the advances 
even of the remainder of the century. Occa- 
sionally a few applications were made for the 
offered awards, and still more rarely medals 
were awarded. 

Yeta good many prizes were actually given 
as the result of special offers, generally made 
by the aid of liberal donors who provided the 
necessary funds. The more important of these, 
deserve record. 

A generous donation of £500 from an anony- 
mous friend of Sir William Bodkin (there can 
now be no objection to its being stated that it 
was Mr. John Noble, a member of the Society, 
who died in 1890), enabled the Society to carry 
out in 1873 and 1874 some very interesting 
experiments on the economical use of coal in 
domestic stoves. The money was placed at the 
disposal of the Society in July 1872, and the 
intention of the donor was, in his own words, 
to encourage the development of improved 
means for the economical use of fuel in private 
dwellings. ‘The manner in which it was to 
be utilised was left to the discretion of the 
Council, and they determined to offer five 
prizes of £50 each, together with a gold 
medal, under certain specified categories, for 
stoves or grates for warming and cooking, 
whether by coal or gas. The competing appa- 
ratus were to be exhibited in the 1874 Exhibition 
at South Kensington, and it was expected that 
the awards would be made at the conclusion of 
that Exhibition. 

Two hundred and four competitors replied to 
the invitation, and from the various apparatus 
sent in 107 were selected for testing. To carry 
out the tests a series of rooms was erected on 
ground lent for the purpose by the 1851 Com- 
mission. Sixrooms, fifteen feet cube, were erected 
in concrete, and facilities were provided in each 
room for fitting the stoves to be tested. A 
committee was appointed, and a very elaborate 
series of tests was devised; indeed, the com- 
mittee were a little too ambitious in their efforts, 
for the tests were so elaborate that it would 
hardly have been possible to have carried them 
to a successful conclusion with the funds pro- 
vided. They included careful temperature tests 
by thermometers of the air in different parts of 
the room and chimney, measurement of the 
chimney-draught, and of the air coming into the 
room, and hygroscopic tests for the amount of 
moisture in the air at different stages of the 
experiments. It is probable that the value of 
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these last-mentioned tests was at all events 
diminished by the character of the buildings, 
which were new and possibly not quite dry even 
by the time the experiments were finished. 
However, a great deal of time and trouble was 
taken, one member of the committee—the Rev. 
Arthur Rigg*—devoting himself constantly to 
the work from February, 1874, until the latter 
part of the summer of that year. No actual 
cooking tests were made, but the time required 
to raise a measured quantity of water to boiling- 
point was taken with all the cooking-stoves, and 
careful thermometer tests of the temperature of 
the ovens were also carried out. 

The committee eventually acquired a great 
mass of information, but the results were hardly 
sufficiently conclusive to justify their publi- 
cation. A number of the stoves tested were of 
considerable merit, certainly the best that were 
constructed at that date; but amongst these 
the committee did not feel justified in making 
any selection for the prizes, and consequently 
in December, 1874, they published a report 
giving the conclusion, which they said they had 
arrived at with very considerable regret, that 
they were unable to award any prizes. The 
grant of £500 was all expended, and about £75 
in addition was paid by the Society. 

Whether the committee might not fairly have 
awarded medals to a certain number of the com- 
petitors is a matter upon which it is not now 
possible to express any opinion. But it is quite 
certain that they could not fairly have dis- 
criminated amongst the different stoves sub- 
mitted by selecting any particular one for the 
first prize. 

The competition is specially interesting in 
being probably the first attempt to apply an 
elaborate series of scientific tests for the purpose 
of exhibition awards, and it affords certain 
testimony as to the difficulties which occur in 
carrying out such tests, which, it may be added, 
. have often been demanded by exhibitors, and 
without which, it must be confessed, exhibition 
medals lose a great part of their value: 

The efforts made by the Society in previous 
years to secure suitable houses for the labouring 
‘Classes have been recorded in previous articles 


* The Rev. Arthur Rigg was the first Principal of the 
Diocesan Training College at Chester, which he converted 
into a really excellent technical school, the first of its sort 
in England (see obituary notice, Journal, Vol. XXVIII, 
p. 820). He gave the Society some excellent courses of 
Cantor Lectures, the first of them being the one on 
“ Mechanism,” delivered in 1872. Mr. Rigg was an extremely 
skilful amateur mechanic, and a man of wide scientific 
knowledge, 
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in this series. The matter was again taken up 
in 1863, when Mr. J. Bailey Denton provided 
two prizes of £25 each for approved designs for. 
cottages, to be built singly or in pairs, at a cost 
not exceeding £100 each. One hundred and 
seven competitors sent in 134 designs; and in 
the following year one prize of £25 and a medal 
was awarded to Mr..John Birch, on the recom- 
mendation of the committee that, although the 
conditidns were not strictly complied with, thè 
design contained so much merit that it richly 
deserved án award. The report of the committee, 
with a plan and elevation of Mr. Birch’s design, 
will be found in the Journal (Vol. XII. p: 401): 

The offer of these prizes, and some discussion 
which took place on a paper read by Mr. John 
C. Morton, in the autumn of 1863, on agricultural 
progress, together with some statistics collected 
by a committee on model dwellings appointed 
by the Society, under the chairmanship of Mr: 
Thomas Twining, led to the holding of a con- 
ference in May, 1864, at which the subject was 
fully discussed and a good many useful sugges- 
tions were made. Two years later, in 1866; a 
Bill drafted on the lines suggested by the ‘con- 
ference, was introduced by Charles Buxton into 
the House of Commons. Neither the proposals 
of this conference, nor the various offers of 
prizes through the Society, successful as they 
were in obtaining excellent designs, haye done 
very much to assist the provision of labourers’ 
dwellings in rural districts, though they cer- 
tainly have had their effect by influencing 
public opinion in the promotion of the provision 
of industrial dwellings in London and other 
cities. So far as rural districts go, notwith- 
standing the constant attention which has been 
paid to the subject, and the recent special 
efforts which have been made to encourage the 
erection of labourers’ cottages, it cannot be said 
that much progress has been made since the 
Society first offered a prize in 1799, since a 
writer on the subject was able to say at the 
present time, and with perfect truth, that “‘ the : 
deficiency of good cottages in rural districts is 
one of the most notorious evils from which the 
English countryside suffers.’’* 

Those who are old enough to remembei the 
conditions of the traffic between England and 
France in the sixties and seventies of the last 
century can realise that the Council of the 
Society were well justified in offering, in 1869; 
gold and silver medals for improved Channel 
steamers. The vessels used were small. Whey 
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were heavily engined and fine sea-boats, but 


extremely lively, while the passenger accommo- 
dation was limited, and in bad weather they 
were very uncomfortable. For many ‘years 
there had been little improvement, and there 
seemed small prospect of any. The offer of the 
prizes cannot be said to have had much effect, 
although it produced the double-hull steamer 
of Captain Dicey and Mr. Sedley, on the lines 
ef which the “Castalia” was afterwards con- 
structed. This vessel, as many will remember; 


ran successfully between Dover and Calais for- 
But the report of the committee - 


some years. 
appointed by the Council, and the evidence they 
collected, together with the admirable paper 
read a few years later, in 1873, by Colonel 
Strange on “Ships for the Channel Passage,”’ 
had a great deal to do with helping forward the 
formation of public opinion, so that eventually 
sufficient pressure was brought to bear upon the 
railway authorities, who were responsible for the 
trans-Channel traffic, to induce them to improve 
the accommodation as it was improved in the 
later years of the nineteenth century. 

About. the same time as these prizes for 
Channel steamers were offered, a prize was offered 
for improved ships’ life-boats. Although a good 
many models and drawings were sent in, none 
of these were considered worthy of an award. 
Later on again the subject was taken up, atten- 
tion having been drawn to it by the sudden 
sinking of H.M.S. “ Eurydice,” a training-ship 
which had capsized in a sudden squall off 
Ventnor in March, 1878, and a prize was offered 
for a ready means for saving life where any 
apparatus to -be of any service at all has to be 
available within a very short period, possibly 
not exceeding five minutes. It was found 
possible to award this prize (a gold medal), and 
it was given to Messrs. J. & A. W. Birt, for a 
collection of buoyant articles sent in by them, 
while several other exhibitors received honour- 
able mention. The most useful work, however, 
dene by the committee was the production of an 
exceedingly valuable report, due mainly to the 
exertions ef Admiral A. P. Ryder, which ap- 


- peared in the Journal (Vol. XXVII. (1879) 


p- 298), and was afterwards publipheg as a 
Parliamentary paper. 

Among the subjeets included in the list of the 
Society’s technological examinations was the 
use of the blow-pipe. This addition was made 
at the suggestion of (Sir) Clement Le Neve 
Foster, ove of the inspectors of metalliferous 
mines, who was himself a skilful user of the 
implement, and was a great believer in the value 
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of blow-pipe analysis. The examination was a 
practical one. Test specimens were circulated 
among the candidates, which they were ex- 
pected to analyse. 

Some difficulty was found by the students 
who came up for examination in obtaining a 
good set of ‘blow-pipe apparatus at a moderate 
price, and in 1877 a prize of £10, which was 
provided by Colonel Angus Croll, a member of 
the Society, was offered for the best blow-pipe 
apparatus which could be sold retail for a 
guinea. Several sets were sent in, including 
one by Messrs. Letcher, of St. Day, Cornwall, 
and to this the prize was awarded. 

After the Technological Examinations were 
handed over to the City Guilds’ Institute, the 
committee of that institute, or its technical 
advisers, took a different view of the value of 
blow-pipe analysis, and the examination was 
discontinued. v 

A sum of £100 was offered to the Council by 
Sir Joseph Whitworth, in 1873, for the purpose 
of providing prizes for Essays on Thrift, the 
subject to be dealt with being defined as ‘‘ The 
advantages which would be likely to arise if 
railway companies and limited companies 
generally were each to establish a savings bank 
for the working-classes in their employ.” _ 

Fifty-three essays were sent in, but the judges 
reported, in July 1874, that none of them were 
of sufficient merit to be entitled to the full 
prize. They, however, recommended that £50 
should be awarded for an essay sent in by 
Joseph Mason, and this was done. The essay 
was afterwards printed, and a small edition 
issued by the Society. 

An attempt by the Society to encourage 
mechanical traction is worth mention. In 
the premium list issued in 1873 a gold medal 
had been offered under the Howard ‘Trust, 
for “a traction-engine of moderate power 
capable of being employed as a substitute 
for horse-power on tramways, and in the 
streets of cities and towns.” The engine was 
to form one structure in combination with 
the carriage. The power might be generated 
by any means, provided that “noise, noxious 
fumes, or the discharge of refuse into the air 
or on to the road surfaces ’’ was avoided. John 
Grantham, an engineer, who died in 1874, had 
built an engine purposely to compete for this 
prize, and after his death his widow put in a 
claim for it. (Sir) F. J. Bramwell, with whom 
the development of steam traction on common 
roads had been since days of his apprenticeship 
—when he was associated with Hancock, the 
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pioneer of mechanical road traction— a subject 
of special interest and study, sent in a report 
strongly recommending Grantham’s engine and 
car, and on that report the medal was awarded. 
The report, which was published in the Journal,* 
is interesting reading at the present time. It 
not only gives a clear account of the particular 
invention described, but contains a good deal of 
information on the early history of mechanical 
road locomotion, and a lucid exposition of the 
principles which should guide the construction 
of road-cars, now common knowledge, but little 
appreciated in 1875. ~- 

Grantham’s car was soon after set to work 
on the Wantage tramways, and ten years later 
it was stated in the discussion of a paper 
on Steam Tramways, read before the Institution 
of Civil Engineers by the Hon. R. C. Parsons, 
that it was still working on them. Speaking in 
the same discussion, Mr. Edward Woods, the 
well-known engineer and a Past-President of 
the Institution, referred to Mr. Grantham as the 
“ pioneer in the introduction of steam tramway 
cars for traffie.”’t From (Sir) Frederick Bram- 
well’s description of it, it is clear that the car 
was equally suitable for work on common 
roads, and doubtless, but for the legislative 
restrictions on mechanical traction, it would 
have been so applied. But Grantham, like 
Loftus Perkins and many another inventor of 
steam carriages about this time, was prevented 
from carrying out his ‘ideas, and it was not till 
the advent of the petrol engine and the success 
of. the automobile in France compelled the 
rescission of obstructive laws that English 
inventors were given fair-play in their attempts 
to develop what has since proved to be a great 
and lucrative industry. 

In the middle of the last century the cab 
system of the metropolis was in a by no means 
satisfactory condition. In a paper on the sub- 
ject, read at a meeting of the Society in 1867, 
(Sir) Henry Cole expressed the opinion that, “ on 
the whole, we had in London the meanest cabs in 
the world.” The system of cab fares was also 
a constant cause of complaint. At that time 
the rate was 6d. a mile within the four-mile 
radius, without the shilling minimum afterwards 
introduced. Two years after the reading of 
(Sir) Henry Cole’s paper, the Council took up the 
subject, and began by organising a conference 
upon it, which was held in June, 1869, and in 
which a good many cab proprietors and others 
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interested in the question took part. A deputa- 
tion also waited on the Home Secretary asking 
for legislation, and this may have had its effect 
in hastening on the Act of 1869. 

In order tô encourage the production of a 
better class of vehicles, in the same year gold 
and silver medals were offered for open and 
closed hackney carriages constructed to ‘carry 
two or four persons. At the same time a silver 
medal was offered for an instrument which 
should indicate the fare, either by registering 
the distance or otherwise. The offer was not 
successful in the production either of improved 
vehicles or of a practical taximeter. Although 
a number of instruments were sent in, none of 
them were approved by the committee, and, 
indeed, it is probable that if at the time a good 
instrument had been constructed it would not 
have been adopted by the trade. i 

In 1872 the question was again taken up, and 
this time with more success. One of the sections 
of the Exhibition of 1873 was devoted to car- 
riages, and the Council determined to offer 
money prizes, amounting altogether to £120, for 
improved cabs, which were to be shown in the 
exhibition, and were also to have been regularly 
used in London for three months. For this com- 
petition a considerable number of cabs were sent 


in, showing a great variety of construction, and _ 


a good dealof novelty. From them a committee 
appointed by the Council selected four as worthy 
of favourable notice and specially deserving ` 
reward, and they recommended the Council to 
divide the total amount offered equally between 
these four. The Council, therefore, awarded 
prizes of £30 each for hansoms to Mr. C. Thorn, 
of Norwich, and to Messrs. Forder & Co., of 
Wolverhampton ; and for four-wheelers to Mr. 
Lambert, of Great Queen Street, W.C., and 
Messrs. Quick and Norminton, of Kilburn. 
Both four-wheelers were capable of being used 
either open or closed. As regards the hansoms, 
the result of the offer was considerable, as from 
that time forward the character of the London 
hansom was greatly improved. ‘The prize also _ 
seems to have exerted some influence in im: 
proving the character of the four-wheeler, but it 
had no effect whatever in promoting the pro- 
duction of a four-wheeler capable of being used 
as an open Carriage. 


- In March, 1874, the Council determined’ to | 


offer a gold medal for an improved railway lamp, 
and dn announcement to that effect was made 
in the Journal for May 29th of that year. In 
response to the announcement, twelve eom- 
petitors sent in lamps, some for mineral oil, some 
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for vegetable oil, and some for gas. A selected 
number of these were tested for the light afforded, 
and the best of these were subjected to a prac- 
tical trial on the St. John’s Wood Railway. At 
that time the Metropolitan Railway did not 
extend further than Swiss Cottage, and there 
was an unused length of tunnel beyond this 
which was available for the purpose. The 
company lent a railway carriage and afforded 
all necessary facilities for the experiments. 
The lamp which came out the best of all of these 
trials was Pintsch’s Compressed Gas Lamp, and 
it was subjected to a further practical trial by 
the Metropolitan Railway Company. This trial, 
which extended over about three weeks, being 
reported upon as favourable, the medal was 
awarded to Messrs. Pintsch for their lamp. 
This lamp afterwards came into extensive use, 
and the award of the Society was fully justified. 

A gold medal was offered for the best collection 
of specimens of steel suitable for general engineer- 
ing purposes sent to the International Exhi- 
bition of 1873. But the committee appointed 
to make the award reported that none of the 
collections sent in fulfilled the conditions laid 
down, and, therefore, they could not recommend 
any award. 

In November, 1873, a letter was addressed 
by Admiral Ryder to the Council pointing out 
the need which existed for the provision of an 
accurate revolution indicator for use on board 
ship, since atethe time, although various plans 
for indicating the number of revolutions made 
by the screw-shaft had been proposed, none had 
as yet been successful. In accordance with 
Admiral Ryder’s suggestion, a gold medal was 
offered in the following January for the best 
revolution indicator ‘‘ which shall accurately 
inform the officer on deck and the engineer in 
charge of the engine what are the number of 
revolutions of the paddles or screw per minute, 
without the necessity of counting them.” 
Eighty-four competitors sent in apparatus or 
descriptions, and of these nine were selected by 
the committee for trial on board ship. The 
Admiralty lent H.M.S. gunboat “‘ Arrow” for the 
purpose, and five of the selected candidates 
fitted their instruments on board, where they 
- were duly tested. As the result of the trials, the 
prize was awarded in May, 1876, to Mr. T. A. 
Hearson, whose Strophometer was found to work 
with complete satisfaction. The apparatus was 
afterwards brought into practical use, and was 
found of considerable value. 

The wet weather of the summer of 1867, and 
the consequent injury to the harvest of that year, 
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induced the Council to offer a prize of fifty 
guineas and the Society’s gold medal for an 
essay on harvesting corn in wet seasons, in 
the hope that some practical suggestions for 
drying crops of all sorts might be forthcoming, 
Twenty essays were sent in, and the prize was 
awarded to Mr. W. A. Gibbs, of Gillwell Park, 
Essex, for an essay which appeared in three 
numbers of the Journal (Vol. XVI. pp. 781, 793, 
and 804). This essay gives a very full account of 
the various methods proposed for the artificial 
drying of crops, including hay as well as corn, 
and described at considerable length the devices 
proposed by the author, which were the result 


of long-continued experiments upon his own 


farm. 

Mr. Gibbs’ proposal was to utilise à hot-air 
blast, driven through a chamber of suitable con- 
struction, and provided with various devices 
according to the character of the crop to be 
treated. In the case of hay, it was proposed to 
carry the wet grass through the chamber on a 
travelling apron. With corn it was preferred to 
place each sheaf on a vertical support, consisting 
of a pipe, by which the hot air was delivered into 
the centre of the sheaf. The sheaf, when dried, 
was removed by hand. Mr. Gibbs’ arrangements 
met with a good deal of approval by agricultural ` 
authorities, but they do not appear to have met 
with much practical success—at all events, they 
never came into actual use. 

Something must now be said about the finances 
of the Society in the period after the great Exhibi- 
tions, but before this it may be worth while 
to find room for a paragraph about a financial 
question which at one time exercised the minds 
of the Council, though it is really rather curious 
than important. The question of the liability 
of societies to parochial rates has always been 
rather a difficult one since the passing of the Act 
in 1843 (6 & 7 Vict. c. 36), which exempted 
societies instituted ‘for purposes of science, 
literature, or the fine arts, exclusively ” from 
“county, borough, parochial, and other local 
rates.” The Society has to be “supported, 
wholly or in part, by annual voluntary contribu- 
tions,’ and there are certain other conditions, - 
Immediately the Act was passed the Society 
took advantage of it, and, in accordance 
with its provisions, applied to Mr. Tidd Pratt, 
the Registrar of Friendly Societies, for his . 
certificate. Mr. Pratt was of opinion that the 
society “could avail itself of the provisions of 
the Act,” and from that time forward it paid no 
rates. In 1869, however, the parochial autho- 
rities declined to admit the exemption, and rated 
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the Society in full, The matter duly came before 
the Petty Sessions, and the magistrates decided 
against the Society, but granted a case for appeal 
to the Queen’s Bench. Mr. (now Sir) H. B. Poland 
was instructed to state a case, and did so, but 
he added the opinion that the Society was 
rateable, inasmuch as it had been established 
for the promotion of commerce, whereas the Act 
applied exclusively to societies for the pro- 
motion of science, literature, and the fine arts. 

The Council at the time were inclined to drop 
the proceedings, but eventually decided that 
the case should be proceeded with. It was 
accordingly sent by the Society’s solicitors to the 
solicitors for the parish, who allowed the matter 
for a long time to stand over. But in 1872 the 
application was suddenly renewed, and the 
Society then took the opinion of Mr. Hardinge 
Giffard (now Lord Halsbury), which was to the 
effect that the proposition contended for by the 
Society was hardly arguable. He, therefore, 
advised the Council not to proceed further with 
thecase. Under these circumstances, the Council 
abandoned further opposition to the claim of the 
parish, and in February, 1873, they paid the 
amount of £246 19s., being the rates due from 
Michaelmas, 1869, to Lady Day, 1873. 

The Act itself was intended for the benefit 
of the various local institutions which at 
the time were being founded in different 
parts of the country—‘ Atheneums,” as they 
were commonly called—and it was certainly 
meant to be of much wider application than it 
has proved to be under the interpretation of 
necessity placed upon it by the Courts of law. 
There have been various cases under it, some of 
which are reported in a treatise on the Act 
published in 1851 by George Taylor, a bar- 
rister, and others in the principal modern 
authority on the subject, “The Law and 
Practice of Rating,” by W. ©. Ryde (1912). 

In 1878 the liability of the Institution of 
Civil Engineers to pay rates was raised, and 
a special case was argued before Justices 
Field and Manisty, who confirmed the rate 
with costs against the Institution, on the ground 
that a society the primary object of which is 
the acquisition of scientific knowledge for the 
purposes and in the interests of a particular 
profession is not a society instituted for purposes 
of science exclusively. Some doubt has, how- 
ever, been thrown on this decision by a more 
recent decision of the House of Lords in 1890, 
when the Commissioners of Inland Revenue 
-appealed against a decision of the Court of 
Appeal that the Institution was not liable to 
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Corporation duty under the Customs and Inland 
Revenue Act, 1885 (48 & 49 Vict. c: 51). In 
that case it was held by Lords Watson and 
Macnaughten (Lord Halsbury dissenting) that 
the property of the Institution was entitled to 
exemption because it was in fact legally appro- 
priated and applied substantially for the 
promotion of mechanical and engineering science, 
and not for the promotion of the professionąl 
interest or advantage of its members. 

In the case of the Zoological Society, tried in 
1854,it was held that the Society could not be 
considered either as a society for the purpose of 
science exclusively or as supported by voluntary 
contributions. 

In 1895 the Imperial Institute appealed to the 
County of London Sessions against the assess- 
ment of the Institute, and claimed exemption. 
The Bench (Sir Peter Edlin being the chairman) 
decided that the Institute was liable, but reduced 
the rateable value from £15,400 to £11,700. 
The United Service Institution, the Working 
Men’s Education Union, the Art Union, and the 
British and Foreign School Society are ‘also 
among the institutions which have been held not 
to be exempt. 

On the other hand, the Linnæan Society and 
the Royal College of Music have been held to be 
exempt. 

It appears to have been held, in one case, that 
by “ voluntary contributions ” are meant free 
gifts which the society could not recover by 
process of law or enforce in any way, and in 
return for which the donors received no benefit. 
The donor must give “from disinterested 
motives, not looking for any return in the 
shape of direct personal advantage.’ Whether 
under this ruling any society publishing Trans- 
actions, or providing its members with an 
annual conversazione, could maintain its right 
toexemption may, perhaps, be an open question, 
If so, on a strict interpretation of the wording of 
the statute, there must be few institutions which 
could take advantage of its provisions. 

Whether it is reasonable that certain parishes 
should be called upon to contribute to the funds 
of institutions, however meritorious, from which 
they derive no special advantage—for, however 
beneficial to the world in general may be the 
work (say) of the Society of Arts, it eannot be 
said to profit the parish of St. Martin’s more 
than the parish of Paddington or Bethnal Green 
—is a matter of opinion. Jt might be held 
that such aid might more properly come 
from Imperial than from local sources, while 
it is hardly disputable that the statute of 
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6 & 7 Vict. c. 36 badly needs revision, so that 
the benefits it is intended to provide might be 
distributed with greater impartiality amongst 
those morally, if not legally, entitled to them. 
Whether any modern Chancellor of the Ex- 
chequer would approve of such a modification 
of the law is another question. 

During the period of the Society’s history with 
which we aré dealing, its resources were suffi- 
cient and its financial position was sound. 
Looking back to the period of its greatest depres- 
sion, before its incorporation, we see that its 
membership had been reduced to something like 
300, and its resources were nil. In December 
1843, six months after the Prince Consort had 
become President, there were 685 members. In 
1850 the numbers were a little under 2,000. In 
1856 they were reported as being about 1,700. 
After this we get a constant and regular increase. 
The numbers in November, 1861, were 2,263, 
and by the same date in 1866 they had grown 
to 3,031, an increment due mainly to the 1862 
Exhibition. In the next ten years the increase 
was steady, but less rapid—3,200 in 1870, and 
3,800 in 1875. The numbers fell to 3,300 in 1881, 
and rose again to 3,656 in 1885. 
` The Society’s income of necessity fluctuated 
with the number of its members, since their 
contributions form its sole source of revenue. 
Taking round figures, its income in 1861 was 
over £5,000, and in 1862 over £6,000. In these 
two years also a sum of over £2,000 was repaid 
by the Commission of the 1862 Exhibition, but 
this amount was absorbed by the expenditure 
on the new lease of the premises, £2,361. In 
addition to the renewal fine and the charges 
on the new lease, the Society spent asum of 
£2,800 on the premises during the four years 
1863-6. 

The income was practically stationary for 
some years, but by 1880 it had grown to more 
than £8,000, the increase being mainly due 
to the dividends from invested benefactions, 
increased revenue from the advertisements in 
the Journal, and other minor receipts. 

- During this period the Society was singularly 
fortunate in the benefactions it received. The 
Swiney and Cantor bequests, already recorded, 
weréof an earlier date; but in the eight years 1868 
to §876 it came in for a considerable amount. 
It received a legacy of £100 in 1868 from Dr. 
Aldred, one.of £2,000 in 1870 from Alfred Davis, 
and another of £200 in the same year from 
Alexander Robb. In 1872 Thomas Howard 
bequeathed to it £500 to found prizes for treatises 
on motive-power and for other purposes; while 
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in 1875 and 1876 respectively, the Mulready and 
Owen Jones Prize Trusts were made over to the 
Society. In 1876 also Benjamin Shaw presented 
the Society with £133 to found a prize for indus- 
trial hygiene. These last-named donations or 
trusts, though of no pecuniary benefit to the 
Society, yet are valuable as aiding it to carry out 
certain portions of its proper work. 

With such abundant resources if might have 
been expected that the Society, at the end 
of this period, would have been in a stronger 
financial position than it really was. But it must 
be admitted that its expenditure was somewhat 
lavish, and not controlled with sufficient care or 
strictness. Large sums were expended upon 
objects no doubt desirable but rather costly, and 
much money was spent which could easily have 
been saved by a judicious administration of the 
funds. The publication of the Jury Reports of 
the 1862 Exhibition was a creditable piece of 
work, and the book produced was of considerable 
value, but the expenditure upon it of over £1,000 
seriously hampered the Society, at a time when 
it had to provide a sum of £5,000 for lease 
renewal and repairs. If, as was indeed the case, 
the 1862 Conimissioners had no available surplus 
for publication purposes, they might reasonably 
have called upon their more fortunate prede- 
cessors of 1851 for the needed help. 

A few years later the National Training School 
for Music was successfully endowed with large 
funds collected entirely ‘by a committee of the 
Society, and started in a‘ building provided by 
one of its members. Surely this was sufficient 
without the Society being called upon to contri- 
bute over £2,000 in cash. The Society’s efforts to 
encourage drill in schools cost £540. The efforts 
were quite successful, but rather expensive. The 
contribution of £1,000 to the Prinee Consort’s 
Memorial in 1862 is-in a very different category. 
No money gift could. represent the value of the 
Prince’s services to the Society. Yet is it unreason- 
able or ungrateful to feela wish that the evidence 
of appreciation had been shown in some other 
form ? te o o; 

The Society was always solvent, but expendi- 
ture of this liberal character was just a little more 
than it could stand, and consequently the annual 
revenue did not always meet the annual outlay, 
and the balance had to be temporarily made good 
by applications to the bankers. Whether an insti- 
tution like the Society ought to make provision 
in prosperous years for possible future needs may 
be a matter of opinion. It is certainly not called 
upon to accumulate large funds, but all experience 
goes to show that it is wise in times of prosperity to 
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use a judicious economy, and to keep, as long as 
possible, a sufficient margin of surplus, so as to 
provide for the bad times which are certain some 
day or other to overtake institutions as well as 
individuals. 


The writer has nuw brought to an end the task 
he started upon about three years ago—the 
preparation of a History of the Royal Society of 
Arts. He has striven to give some account of the 
objects for which it was established, of the work 
it endeavoured to accomplish, and of the indi- 
viduals of whom it was composed. Of course, 
such a work is full of imperfections, but the fact 
that he is more intimately acquainted with its 
faults than anybody else can be does not lead 
its author to believe that any good purpose can 
be served by apologising for them. He may, 
however, say that as he proposes to reprint the 
series of articles (with certain others that pre- 
viously appeared in the Journal) in the form of a 
book, he will really be very much obliged to 
anybody who will take the trouble of sending 
him corrections. Some few corrections he has 
already received, and is grateful for. He would 
like to attribute their fewness to the perfection 
of his work; but he is a little afraid that a 
more genuine cause may be found in its lack of 
interest, notwithstanding the appreciative com- 
ments which many members of the Society have 
kindly sent him. 

At all events he is satisfied that the work 
of the Society deserves record, and he is not 
without hope that the narrative which he has 
prepared may add to the Society’s credit and 
promote its future welfare. Naturally such an 
account must record much wasted energy, but 
it also records much strenuous hard work, done 
by individuals fcr what they considered the 
public service, and without any personal interest 
beyond the natural and human desire to obtain 
credit and appreciation from their fellows. 
The results of the associated efforts of such a 
combination of individuals as this Society will 
be appreciated at different values according to 
the point of view of the observer. The stand- 
point of one who has served the Society for a 
little over forty years cannot be that of an 
impartial critic, but the writer can honestly say 
that the fairly minute study of the Society’s 
records to which he has devoted the leisure of 
the past three years (added to a certain famili- 
arity with them acquired during the work of 
the past forty) has resulted in a genuine admi- 
ration of the unselfish labours of its dead-and- 
gone constituents, and in a sincere conviction 
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that, om the whole, their labours have been of 
constant and real service to the State. i 

Many of their objects were trivial, many of 
their efforts were futile, but when all allowance 
is made the net result is an enormous mass of 
useful work, beneficial to the country and 
serviceable to mankind. Certainly no society 
has had objects so many or so multifarious. 
Few can have endured such vicissitudes. It 
has earned much popularity, it has incurred 
It has been often 
praised and often blamed, generally with equal 
lack of reason. It has endured for a period 
of more than a eentury and a half, and is 
certainly as prosperous now as it has ever been. 
In the future, as in the past, it will doubtless 
find fresh fields of activity, and, as it has 
ever done, change with the changing years, 
and adapt itself to the fresh conditions of the 
coming time. 

For all institutions depending on voluntary 
subscriptions the times grow harder. They are: 
in the position of people with fixed incomes and. 
growing expenses. In our own case the scale of 
contribution was fixed 150 years ago, and it 
cannot well be altered now; but it is far less 
profitable, while nearly all the items of expendi- 
ture are of necessity far more costly. Itis difficult 
to discern a source from which the Society’s 
revenue can be supplemented. It is unlikely. 
that the subsidies given by the State to certain’ 
institutions will be increased. That the bounty ; 
might be more fairly distributed there cannot’ 
be much doubt. Few would question the pro-- 
priety of State aid being liberally given to the 
two great institutions which are respectively at 
the head of Science and of Art in this country. 
The method of distribution of State support of 
other institutions is open to criticism. It seems 
accidental and casual, governed by no particular 
principle. At all events, the Secretary of a 
Society which has always been left out in the 
cold when there was any benefit going, may be 
forgiven if he does not fully appreciate the 
manner in which State patronage has been 
bestowed elsewhere. 

Perhaps, in default of State aid, the private 
benefactor may supply-the needed Help. Many 
of the best institutions of the country—Univer- 
sities, Schools, Hospitals—owe their existence to 
the surplus wealth of the pious founder of- 
ancient days. Numerous modern charities 
have been founded, and are still supported, 
by philanthropic benefactors. Education and 
science have had their full share of generous 
gifts. Perhaps in the future it may occur to some 
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liberal possessor of millions, accumulated from 
industrial sources, that an endowment might 
well be bestowed on an institution which for 
the best part of two centuries has really done 
not a little to carry out the objects of its 
foundation—the promotion of ‘“ Arts, Manu- 
factures, and Commerce.” 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


METHODS OF ECONOMISING HEAT. 
By Cuarues R. Darina, A.R.C.So.1., F.I.C. 
Lecture II.—Delivered December 9th, 1912. 


THE CONVERSION OF HEAT INTO WORK. 


The conversion of heat into work by the aid 
of heat engines represents one of the most 
important industrial applications of heat, and 
at first sight it appears surprising that even in 
the best-designed engines yet produced by far 
the greater proportion of the heat furnished is 
lost.. In an ordinary steam engine, for example, 
the loss amounts to 88 per cent. of the total heat 
given out by the fuel; and even in the most effi- 
cient types, fitted with the best heat-saving 
appliances, the loss is still 83 per cent. In 
internal-combustion engines the proportionate 
loss is smaller, ranging from 70 per cent. in the 
terage case to 63 per cent. in the most efficient 
,eypes. The manner in which the heat furnished 
is disposed of will be seen from the following 
table :— 

Steam Engine. 


Per cent. 
Heat converted into work i 1 
» Iost in chimney .... . 12 
„ lost by radiation and friction of 
parts . . . . 12 


», lostin condenser orexhauststeam 60 


X 


Internal-combustion Engine. 


Heat converted into work . . . . 80 
», lost in cooling and radiation. . 380 
» lost in exhaust gases. . . . 40 


It will be noticed that the greatest loss in each 
case occurs in the exhaust, and this is due to the 
absence of any means of utilising the heat thus 
escaping for the purpose of driving the engine. 
In the steam engine, for example, the steam 
cannot work expansively after its temperature 
has fallen to that of the condenser, nor can it be 
returned to the boiler directly, owing to its 
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inferior pressure. Similarly, in the internal-com- 
bustion engine, it is not found practicable to 
allow the gases produced by the explosion to 
expand and drive the piston beyond a certain 
point, after which they must be expelled from 
the cylinder to make room for a new charge. In 
all matters concerning the conversion of heat 
into work, it is necessary to consider not only 
the quantity of heat, but also the temperature, 
which decides whether the heat can be made 
use of for producing work. The change of heat 
energy into mechanical energy necessitates a 
fall in temperature on the part of the medium 
in any cyclic process, and when a certain low 
temperature has been attained it is not practic- 
able to convert the residual heat into work. It 
is there, but is not available. We may make a 
suitable analogy with a water-wheel situated on 
a hillside, driven by the water from above ; but 
the water having passed, although still capable 
of doing work at a lower level, is of no further 
use to the water-wheel. 

It is evident that the greater the fall in tem- 
perature of the medium when doing work, the 
greater will be the amount of heat energy 
utilised; and that to secure complete conver- 
sion into work the medium must lose the whole 
of its heat, in which case its temperature would 
be absolute zero. These facts are embodied in 
the usual formula for the thermal efficiency of 
an engine :— 

T, -T, 
T, 
where T, is the absolute temperature at which 
heat enters the engine, and T, the absolute 
temperature at which it escapes. To secure an 
efficiency of unity, or 100 per cent., T, must be 
0 or absolute zero; and evidently the efficiency 
will be promoted by raising T,, and making T, 
as low as possible. Taking T, for saturated steam 
as 473° (200° C.), and. T,, the temperature of the 
condenser, as 323° (161° C.), the percentage of 
heat converted into work, in the absence of loss 
from any cause, would be— 
473 — 323 
F x 100 = 31:8. 

The superior efficiency of the internal-combus- 
tion engine arises from the fact that T, is much 
higher than in the case of the steam engine, 
often possessing a value as high as 1873° 
(1600° C.). Taking this figure, and assuming 
that the temperature of the exhaust gases (T,) 
is 973° (700° C.), the efficiency will be— 

1873 — 973 

1873 

In each case the efficiencies given apply to 
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ideally perfect engines, and hence the chief loss 
of heat is due to the difficulty of converting heat 
into work, and not to wrong design. Any 
improvement must lie in the direction of pro- 
ducing a higher initial temperature and a lower 
exhaust temperature, both of which, however, 
are limited by practical considerations. The 
actual efficiencies of both types of engine are 
considerably lower than the values thus calcu- 
lated, owing to various imperfections ; and the 
question as to the extent to which the practical 
working may be made to approach the ideal will 
now be discussed. 


Losses OF HEAT IN STEAM ENGINES. 


Starting with the fuel—coal, oil, or gas burning 
in the ordinary way—a loss of 11 per cent. at 
least is incurred in producing the necessary 
draught in the chimney, to ensiité which the 
escaping gases must be at a much higher tom- 
perature than that of the atmosphere. ‘This 
figure allows for a portion of the heat of the flue 
gases being utilised to heat the feed-water, and 
must be regarded as unavoidable loss. To 
attempt to apply this heat to a secondary 
purpose would mean that the necessary draught 
would be impeded, and the correct view is rather 
to regard this heat as usefully applied in causing 
air to pass through the fire, as otherwise a 
mechanical blower would be necessary. Such a 
blower is used in the Bonecourt boiler, described 
in the first lecture, and in this instance, owing 
to the nature of the combustion, the heat 
in the escape gases is reduced to 3 or 4 per 
cent. 

A second source of loss is the radiation which 
occurs from the heated parts. This may be 
reduced to a minimum by lagging the hot sur- 
faces, but even after this has been done the loss 
from this cause amounts to 12 per cent. of the 
heat of the fuel. Taking flue losses and boiler 
radiation into account—not counting steam-pipe 
and engine radiation—only about 80 per cent. 
of the heat of the fuel actually enters the ordinary 
type of boiler. In the Bonecourt boiler, however, 
in which the combustion takes place in the tubes, 
radiation losses are also reduced, and over 
90 per cent. of the heat generated is utilised in 
producing steam. 

The loss in the condenser of a steam engine— 
60 per eent.—cannot be avoided, owing to the 
impracticabi‘ty of allowing the steam to expand 
to a lower temperature. Nor is it easy to see how 
the heat of the cooling-water used in the con- 
denser could be utilised for an external purpose, 
as its temperature is te^ low for such processes 

` ` 
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as evaporation. In a non-condensing engine, if 
the exhaust steam be allowed to escape into the 
atmosphere, the efficiency is less than when a 
condenser is used; but if the exhaust steam be 
used for a secondary process, such as warming, 
drying, or evaporation, a considerable saving 
may be effected. Such methods of utilising the 
exhaust are frequently employed in many indus- 
tries. When saturated steam is used, condensa- 
tion, due to cooling, occurs in the connecting- 
pipes and the various passages, and the presence 
of this water gives rise to a considerable loss in 
efficiency. This trouble may be overcome by 
superheating the steam, which is accomplished 
by causing it to pass through tubes heated 
externally either by the boiler furnace or a 
separate heater. The economy of superheated 
steam has long been recognised in stationary 
plant, and more recently superheating arrange- 
ments have been extensively applied to loco- 
motives, which, from the amount of exposed 
surface and movement through the air, are 
specially liable to condensation of the steam, 
Mr. C. J. Bowen Cooke, Chief Mechanical Engineer 
to the London and North-Western Railway 
Company, has furnished me with figures of the 
saving effected in his recent experience, and 
states that on 6ft. 6in. four-wheel passenger 
engines the consumption of coal is reduced by 
25 per cent., whilst in coal engines the reduction 
is 15 per cent. Mr. George Hughes, of the Lan- 
cashire and Yorkshire Railway, in a paper read 
before the Institution of Mechanical Engineers 
in 1910, stated that he found the saving of fuel 
in passenger engines to be 21 per cent., and in 
goods engines 12 per cent. It remains to be con- 
sidered, however, whether this economy in fuel 
exceeds the cost and upkeep of the superheater, 
and of the special lubricating arrangements 
necessitated by the use of superheated steam. 
The general opinion is that a net saving results, 
and, in addition, the engines work more satis- 
factorily, and consequently the adoption of 
superheating in locomotives is likely to become 
general. Much discussion has taken place 
regarding the reason why superheated steam 
effects such a large saving ; but the chief factor 
appears to be the absence of condensed water, 
which, if present, interferes in many ways with 
satisfactory working. Pa 

Compared with an ideal steam engine, working 
between the temperatures previously given, the 
efficiency of an actual engine is only about 
20 per cent. instead of 31-8; and taking into 
account boiler losses, the over-all efficiency is 
only 16 per cent. It is difficult to see how this 
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figure can be greatly improved with the present 
design of steam engine. 


' Losses or HEAT IN INTERNAL-COMBUSTION 
ENGINES. 


The cooling of the cylinder of an internal- 
‘combustion engine is essential, as otherwise the 
walls would become red-hot, and the entering 
‘charge would immediately be fired; and in 
‘addition the walls would soon corrode. The 
“heat thus escaping cannot be utilised to advan- 
tage, either in the engine itself or for external 
- purposes, and is thus unavoidably lost. Similarly, 
radiation losses from the piston, and other heated 
parts, cannot be recovered, and hence 30 per 
cent. of the heat of the fuel is of necessity wasted. 
The heat present in the exhaust gases, although 
of no further use in the engine itself, may with 
advantage be employed for an external purpose 
‘under favourable circumstances. In large suction 
gas plants, for example, where by-products are 
recovered from the producer, the evaporations 
and other operations involved may be carried 
out by the aid of the exhaust gases from the 
engines. On the small scale, however, such uses 


are not to hand, and the heat is perforce wasted, 
40 per cent. disappearing in this manner. There 
does not appear to be any remedy for this loss 
in the case of small units, such as motor-car 


a „gines or small gas engines, as any attempt at 


Atilisation would probably involve a greater 


= 7 y Gutlay than the monetary value of the heat 
F Baved. 


Comparing a practical engine of this type with 
the ideal engine working between the tempera- 
tures previously given, the efficiencies are in the 
ratio of 30 to 48, the latter figure taking no 
account of cylinder cooling. 


LABGE-SCALE SCHEMES FOR POWER 
‘ GENERATION. 


. Although it is usually impossible to use pro- 
fitably the heat escaping from small power 
generators, purposes to which such heat may be 
applied may often be found when working on a 
‘large scale. Moreover, by generating power at 
a large central station, and distributing it to 
consumers as required, a great saving in labour 
is effected : and if such stations were located in 
the. coal-producing areas the carriage of coal 
would be saved, and a further economy effected. 
Examples of such installations are to be found in 
Yorkshire and at Neweastle-on-Tyne, where the 
energy is distributed in the form of electricity 
to consumers at extremely low rates, so that it 
is cheaper to obtain power in this way than to 
generate on the small scale in the factory itself. 
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In another direction, the distribution of Mond 
gas in the South Staffordshire area from a 
centralised producing-plant enables gas engines 
to be worked in factories at an extremely low 
cost. Mr. Ferranti, in a recent address to the 
Institution of Electrical Engineers, boldly advo- 
cated the centralisation of power-producing 
plant at the coalfields for all industrial and even 
for domestic purposes, the energy to be distri- 
buted electrically, and used either for motors, 
lighting, or heating. Whether this ideal will 
ever be attained it is difficult to say, but the 
future of large-scale generation for specified areas 
seems assured. One point which appears to 
favour the further development of such schemes 
is the growing use of the electric furnace for 
metallurgical operations, and for the production 
of materials which demand a higher temperature 
than that attainable by the combustion of fuels. 
From the *standp oint of heat economy the 
extension of ‘Targe central power generators is 
greatly to be desired. 


ESCAPE OF HEAT FROM Hot SURFACES.— 
INSULATING MATERIALS. 


When a hot surface is exposed to the atmos- 
phere, heat escapes from it partly by radiation 
and partly by convection; and if the heated 
surface be in the open, the loss of heat may be 
augmented by wind and rain. Both radiation 
and convection losses increase with the tempera- 
ture, the rate at which radiant energy leaves a 
hot surface being directly proportional to the 
fourth power of the absolute temperature, whilst 
the heat removed by ascending air currents is 
roughly proportional to the square root of the 
excess (absolute) temperature of the surface over 
its surroundings. If the surface were a perfect 
radiator, the rate of escape could be calculated 
from the formula— 

E (watts per sq. cm.) = 5:6 x 1072 x (T,* -— T$); 
or, in terms of heat units, - 

E (calories per sq. cm. per sec.) = 1:34 x 107” 

x (T,* —T 4), 

where T, is the absolute temperature of the hot 
surface, and T, that of the surroundings, also in 
absolute degrees. An iron surface, coated with 
oxide, such as the exterior of a steam-pipe or 
rotary cement kiln, is by no means a perfect 
radiator, the heat escaping not being grezucr, on 
the average, than 70 per cent. of tnat emitted 
from a full radiator or “ black busy.” In calcu- 
lating the heat lost by radiation from a heated 
iron surface, therefore, the figures obtained 
from the above equaticus must be multiplied 
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by 0:7; and the following table indicates the 
- values then obtained :—- Y 


RADIATION Losses FROM HEATED IRON SURFACE, 


Heat Radiated. 


A Temperature 
ie rr (abaolute Calories per | B.Th.U. 
` square cm. e 
degrees). aa aaéondi: | Toot per ode 
300 = 27°C 400 0-0165 220 
500 0-051 680 
. 600 0-114 1,520 
700 0-218 2,900 
EE 800 0:377 5,020 


The temperature of the surface in Centigrade 
degrees is obtained in each case by subtracting 
273 from the absolute temperature. The losses 
due to air-convection can only be determined, 
indirectly, by subtracting the radiation losses 
from the total heat escaping. Details of the 
actual rate of escape of | ~- an iron 
surface in a still atmosphere have been obtained 
by numerous experiments, and assuming a 
70 per cent. radiating power as in the preceding 
table, the losses due to convection may be 
obtained as under :— 
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but beyond this temperature the 
reverse holds true. Reliable figures for total 
loss of heat are not available above 600° 
absolute ; but there is no doubt that at higher 
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IB, Th.U. lost per sq. ft. per hour 


500 600 700 800 


Absolute. Temp. Cent, 
Fic. 9.—ToraL Herat Loss, A, AND RADIATION 
Loss, B, FROM SURFACE OF IRON AT 
DIFFERENT TEMPERATURES. 


temperatures still the radiation losses greatly 
exceed those due to convection. 

When the heated surface is exposed i wind 
and rain, as in the case of furnaces in the open, 
the loss of heat is greatly augmented. Experi- 


| Losses in B.Th.U. per square foot per hour. 
absolute degrees) Radiation Convection Pater 
Total (observed). (calculated). (by difference). eae 
400 | 560 220 340 154 
450 . . 970 420 550 1°31 
500 ` 1,500 680 820 1°21 
550 2,100 1,060 1,040 0:98- ` 
600 2,900 1,520 1,380 0°83 


The foregoing figures refer to a vertical surface, 
and are subject to modification for surfaces in 
other positions, and also for differences in 
radiating power. Round numbers only are 
therefore given. The results are shown graphi- 
cally in Fig. 9, the upper curve, A, representing 
total heat losses, and the lower curve, B, radia- 
tion losses ; convection losses being represented 
by the difference in the lengths of the ordinates. 
It will be noted that at first the escape of heat 
due to convection exceeds that due to radiation, 
in a diminishing ratio, up to about 550° absolute 


ments made by the lecturer on the roof of the 
City and Guilds Technical College, Finsbury, 
indicate that the average escape from an exposed 
surface is about 1-3 times..as great as those 
applying to a still atmosphere; and in wind 
and rain combined may be 1-7 times as great. 
The remedy adopted to reduce the quantity 
_of heat escaping from hot surfaces in genera] is 
to apply a coating of non-conducting material 
—known as “ lagging ’—the external tempera- 
ture being thereby diminished, with a consequent 
reduction of the heat loss,. The chief materials 
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used -for the purpose of lagging may be 
enumerated as under :— 


For low temperatures. For high temperatures. 


Cork Magnesia composition 
Sawdust White asbestos 
Hair-felt Blue asbestos 

Peat Kieselguhr 

Charcoal Mica 

Slag-wool Plaster of Paris 

Wood Slag-wool 


Plastic Cements 


FaOrganic materials, although of service in 
insulating hot-water tanks, cold stores, etc., 
cannot be employed for high steam temperatures 
or furnaces, as decomposition and charring 
would take place. It is, therefore, necessary for 
all very hot surfaces to employ a lagging com- 
posed of mineral matter, and the choice of 
substance is decided by, first, its heat-saving 
power; second, cost; and, third, durability. 
The heat-saving power of a lagging is not 
determined by its conducting power only, but 
also by its radiating power. Consequently, 
experiments made with a view merely to deter- 
mining the co-efficient of conductivity of a 
material, in which it is enclosed on both sides 
and not permitted to radiate, do not afford a 
reliable clue to the performance of the lagging 
in actual practice—indeed, quite erroneous con- 
clusions may be drawn from conductivity tests 
alone. The only satisfactory method of investi- 
gating the efficiency of laggings is to determine 
the actual saving under wcrking conditions, 
which may be accomplished by the aid of the 
method indicated in Fig. 10. A metal pipe is 
heated internally by an electric heater, H, an 
ammeter, A, and a resistance, R, being placed 
in series, and a voltmeter, V, across the terminals 
of the heater. The pipe is lagged with the 
material to be tested, and the temperature of 
the pipe-surface determined by the aid of a 
thermal junction placed in contact with the 
pipe. By adjusting the resistance, R, the 
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Fig. 10.—METHOD OF TESTING EFFICIENCY oF 
LAGGINGS. 


temperature of the surface of the pipe may be 
raised to any desired degree and kept steady, 
when the heat escaping will be equal to the heat- 
equivalent of the electricity used in the heater. 
Since 1 ‘watt = 0-238 calorie per second,‘ or 
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3°42 B.Th.U. per hour, the rate of escape is 
obtained, in B.Th.U. per hour, by multiplying 
together the readings of the voltmeter and 
ammeter, and thé product by 3-42. Knowing 
the area of the heated surface, and also the loss 
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1% 2 
~ Thickness in inches 
Fig. 11.—PERcENTAGE OF SAVING EFFECTED BY 
DIFFERENT THICKNESSES OF MAGNESIA 
LAGGING., 


per square foot when unlagged, the saving 
effected by the covering per square foot is easily 
determined. Tests carried out in this manner 
give results which may be applied in practice, 
and some of the more important conclusions 
arrived at will now be considered. 

The first point to note is that the saving 
effected by each successive layer of the lagging 
diminishes rapidly. This will be seen from 
Fig. 11, which represents graphically the saving 
of heat effected by various thicknesses of 
magnesia composition when applied to a 4-in. 
pipe conveying steam at 205° C. (400° F.), from 
which, if uncovered, the escape would be at the 
rate of 1070 B.Th.U. per square foot per hour. 
Of this quantity, 76 per cent. is retained by a 
covering $in. in thickness; 84-5 per cent. by 
lin. ; 88-5 per cent. by 14in.; 90:5 per cent. 
by 2ins.; and 92 per cent. by 24 ins. Thus, 
whereas the first inch of lagging reduces the loss 
by 84:5 per cent., the only additional saving 
effected by the second inch is 6 per cent. ; and 
by a third inch would be less than 3 per cent. 
Increase in thickness of the lagging on a pipe of 
circular section results in an enlarged surface 
for radiation and convection, and a point may 
be reached at which a further addition to the 
thickness will do more harm than good. The 
economic limit is reached, in all cases, when the 
cost of an extra layer of lagging exceeds the 
value of the additional saving effected by its 
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application ; and such limit may be determined 
experimentally by testing different thicknesses 
of the material at the working temperature. 

A second point, of great importance in the 
manufacture of a lagging, is the effect of porosity 
on the insulating power. A continuous solid is 
never a good insulator; and, on the other hand, 
large air spaces in the material, which permit of 
convection taking place freely, considerably 
impair the insulating power. The best result is 
attained when a material containing fine pores 
is used, in which the air-spaces are sufficiently 
numerous to prevent continuity in the material, 
but are too small to permit of free convection. 
It is possible to determine experimentally for 
any given insulating material the density which 
gives the best results; and the lagging made 
from it should possess this degree of compact- 
ness to secure the maximum saving. This is a 
matter frequently overlooked, and is the chief 
cause of the wide variations noticed in practice 
between laggings of the same material made by 
different firms. = 

A third point, also of much importance, is the 
effect of temperature upon the insulating power 
of a material. It is frequently the case that a 
lagging which is very effective for low tempera- 
tures is inefficient for high temperatures. Thus 
a material suitable for a steam-pipe covering 
when low pressures are employed may fail com- 
pletely for pipes conveying high-pressure or 
superheated steam. So-called conductivity tests 
afford no clue to the behaviour of laggings in 
this respect, and reliable inferences can only be 
drawn by trials under conditions which obtain 
in practice. 

The preparation of the surface of a lagging 
is a matter which deserves more attention than 
it has hitherto received. In order to reduce 
radiation to a minimum, the outer surface of 
the lagging should be smooth, and this end may 
be secured by coating with aluminium paint. 
The effect of such a coating may be seen 
by a test with the lagged steam-pipe on the 
lecture-table, one half of which is painted, 
whilst the other half is untreated, On applying 
a thermal junction to the two portions in turn, 
the galvanometer indicates that the surface of 
the painted half is the warmer; and junctions 
embedded at equal distances in the material 
show that the temperature is uniformly higher 
throughout the painted portion, which means 
that a less quantity of heat is passing through 
it. An engineer often judges a lagging by placing 
his hand on the surface, and assumes that a 
low temperature signifies good insulation. In 
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this case, however, his judgment would be in 
error, a8 the surface of the painted part is hotter 
than the untreated part because it has been 
warmed up by heat which otherwise would have 
escaped. Measurements show that the heat 
leaving the unprepared surface of a lagging on a 
pipe conveying steam at 200° C. may be reduced 
by 7 per cent. by covering with aluminium paint ; 
and at higher temperatures the saving thus 
effected increases progressively. Aluminium 
paint is far more preferable than the paints and 
varnishes commonly used to finish the surface 
of laggings. 

Two methods of coating hot surfaces with 
insulating materials are in general use. In one, 
the covering is applied in the form of prepared 
pieces or sections, which can be detached readily ; 
in the other, the material is applied in plastic 
form and allowed to dry and harden in position, 
and is not, therefore, detachable. Sectional 
coverings are more expensive initially than 
plastic compositions, but are generally much 
superior in insulating power. The saving effected 
by different materials varies greatly, only the 
very best giving values comparable with those 
represented in Fig. 11. 

Other points which must be considered in 
selecting a lagging are (1) mechanical strength, 
which must be high if the covering be liable to 
rough usage; (2) density, which should be low 
in the case of lagging applied to long pieces of 
steam-pipe ; and (3) chemical properties, which 
should be such as not to cause corrosion of the 
hot surface. 

For low-temperature insulation, such as in the 
case of a cold store, or a ship carrying a cargo 
of frozen meat, materials of an organic nature 
may be used to advantage, and it is customary 
to employ cork, either gianular or compressed, 
charcoal, sawdust, etc. Slag-wool is also 
frequently used, as, in addition to possessing a 
high insulating power, it is vermin-proof. 

{Samples of insulating materials made by the 
following firms were shown :—Newall’s Insula- 
tion Company, Newcastle-on-Tyne ; M. Keenan 
& Co., Bow, London; Hobdell, Way & Co., 
London; ‘Turner Brothers, Ltd., Rochdale ; 
Dick’s Asbestos Company, Ltd., London. ] 


THE INSULATION OF FURNACES. 


The inner surface of the lining of a furnace, 
used for metallurgical or other purposes, must 
attain a high temperature in order that the 
objects in the interior may be heated to the 
required degree. A flow of heat is; therefore, 
constantly taking place through the lining to 
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tho exterior, the energy thus transmitted finally 
being radiated from the outer surface of the 
furnace. In order to reduce the escaping heat 
to a minimum, the thermal conductivity of the 
substance or substances used as lining should be 
as low as possible, and the surface of low radiating 
power. In the past little has been done in 
respect to the scientific construction of furnaces 
for ordinary use; but there are now signs that 
more attention will be paid to this subject in 
the future. An example of the loss sustained 
by heat escaping through the lining of a furnace 
is furnished by the following figures, which refer 
to a re-heating furnace for steel :— 


Temperature of interior. .- 1,450 to 1,600° F. 
Outer temperature of fire- 

bricks . . . 880 to 400° F. 
Outer temperature of plates 300° F. (average). 
Average loss per square foot 
` per hour 700 B.Th.U. 
Total area of radiating surface 480 square feet. 
Total loss per hour. . 336,000 B.Th.U. 

The lining was of ordinary firebrick, 9 ins. 
thick, surrounded at the sides by plates of cast- 
iron, 2 ins. in thickness. Taking the cost of the 
fuel represented by 112,000 B.Th.U. as one 
penny, the escaping heat was valued at three- 
pence per hour, or 6s. in twenty-four hours; 
which in a year of 300 working days would 
represent a loss of £90. With furnaces worked 
at higher temperatures than the foregoing the 
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Fig. 12.—REeLative EFFICIENCY OF FURNACE 
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losses wòuld be greater still, as the amount of 
heat escaping increases in a greater ratio than 
the rise in temperature. 

In order to reduce this loss it is necessary to 
obtain a lining which retards the passage of 
heat to a greater extent than firebrick, or to 
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omploy some method of auxiliary insulation. 
An external lagging is often objectionable, as it 
is liable in the workshop to mechanical damage ; 
and, further, the external iron casing, by 
becoming visibly hot opposite parts where the 
lining is thin, furnishes a clue to the condition 
of the interior, and indicates where repairs are 
necessary—a point of great importance in rotary 
cement kilns, for example. Saving must, there- 
fore, be effected either by an improved lining 
or by internal insulation. : 

Although many investigations have been 
made on the conducting powers of refractory 
substances, the results are of little value in 
practice, as in most cases the materials have 
been kept under artificial conditions during the 
experiments, and hence calculations based on 
the figures given to represent thermal con- 
ductivities would be at variance with practical 
results, The best figures available are due to 
F. A. J. Fitzgerald,* who constructed small 
furnaces of different materials, an electric heater 
being placed in the inferior, so that when the 
temperature had become constant the rate at 
which heat escaped could be measured, being 
equal to the watts expended in maintaining the 
temperature. Fitzgeralď’s results are shown 
graphically in Fig. 12, in which watts are plotted 
against temperature. The materials correspond- 
ing to the numbers attached to the curves are 
as under :— s 
- Silicon Carbide. 

. Magnesia. 

. Alundum. 

Silica. 

. Firebrick. 

. Common building-brick. 


Reference to the figure shows that the insulating 
powers of the materials vary considerably, silicon 
carbide being worst and common building-brick 
best in this respect. Ordinary firebrick is 
superior to the four first-named materials, 
although conductivity tests, which ignore the 
radiating powers of the surfaces, would point to 
silica as a superior material. Further tests on 
the lines adopted by Fitzgerald are highly 
desirable, as the results given may be applied 
in practice. - 

It therefore appears that ordinary firebrick 
retains heat better than other refractory 
materials, and that economy of escape heat must 
be sought in other directions than the alteration 
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* Transactions of the American Electrochemical Society, 
Vol. XXI, 1912. This method of testing furnace insulation 
was suggested by the lecturer in 1905. (See Transactions of 
the Faraday Society, August, 1905, p. 270.) 
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of the lining now in common use. A valuable 
suggestion, due to R. S. Hutton and J. R. 
Beard, has now been adopted in many furnaces, 
particularly in cases where very high tempera- 
tures are employed, and heat losses through the 
lining become serious. The suggestion referred 
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Fig. 18.—Hear LOSSES FROM WALLS OF A 
Furnace: A, UNLAGGED; B, LAGGED. 


to was to place a layer of highly non-conducting 
material between the exterior of the firebrick 
and the iron casing of the furnace. This material 
need not be of the same refractory character as 
firebrick, as it will never attain the temperature 
of the interior. Hutton and Beard’s experiments 
were described in the Transacizons of the Faraday 
Society in 1905, and fully established the saving 
in heat effected by the arrangement. Fitz- 
gerald, in the paper previously referred to, gives 
the result of coating the firebrick used in his 
experimental furnace with a layer of insulating 
material lin. in thickness, when, as shown 
graphically in Fig. 13, it was found that the 
heat escaping was reduced by more than 50 per 
cent. 
furnace previously investigated, the saving 
effected in 300 working days of twenty-four 
hours each would be represented by at least 
£45, which would more than cover the cost of 
the material. As the lining of a re-heating 
furnace if not raised above 1000° C. lasts for a 
number of years, the annual saving, after the 
first year, would be upwards of £45. Moreover, 
the exterior of the furnaces would be perma- 
nently cooler, and working conditions therefore 
more tolerable. 

This method of insulating furnaces is now 
carried out to some extent in connection with 
_gas-producers, slag-wool or a porous insulating 
brick being used. It has also been applied to 
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Applying this result to the re-heating 
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the front of retort furnaces in gasworks, special 
bricks, such as Dick’s “ Antithermic,” being 
found to give satisfactory results, and to repay 
the cost of application. In newer forms of 
rotary cement-kilns a layer of asbestos has been 
introduced between the firebrick and the outer 
casing, and in this case also is stated to have 
proved economical. It is probable that in the 
future the use of insulating ‘materials will be 
extended to all types of furnace, with the result 
that heat now unnecessarily wasted will be 
saved, and a financial advantage gained. 

The shape of a furnace is largely determined 
by the nature of the work it is intended to 
perform, and by the method of heating ; but, con- 
sistently with these, the outer radiating surface 
should have as small an area as possible. The 
higher the temperature attained in the furnace 
the more important this consideration becomes, 
and electric furnaces used for smelting operations 
are now designed with a view to securing the 
minimum of outer surface for a given internal 
capacity. This point is worthy of closer attention 
in connection with the design of all kinds of 
fuel-heated furnaces. 


Vacuum INSULATION. 

Of all insulators, a vacuum is by far the best, 
but it has not been found possible to introduce 
vacuum insulation on the large scale owing to 
the difficulty and expense of making the neces- 
sary joints. On the small scale, however, for 


Fig. 14.—SEcTIon oF Vacuum FLASK. 


preventing the cooling of hot liquids, or the 
warming of cold substances, such as ice, the 
appliance known as the vacuum flask is exten-. 
sively used. The essential part consists of a 
double-walled glass vessel, the space between the 
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walls being exhausted of air until a high vacuum 
is obtained, when the connection to the pump 
is sealed. The inner wall of the outer vessel is 
coated with silver, which prevents radiant heat 
from entering the vacuum and reaching the 
inner vessel, which is thus completely shielded 
from external heat, save for that conducted 
down the glass itself. This device was intro- 
duced by Sir James Dewar twenty years ago, 
and used for retaining liquid air and other 
liquefied gases. During recent years the vacuum 
flask, mechanically protected, and provided with 
a drinking-cup, Fig. 14, has been placed on the 
market, and is now extensively used for storing 
hot or cold beverages, etc. The efficiency of the 
arrangement depends entirely on the vacuum, 
which if imperfect allows the passage of heat 
with comparative freedom. In this respect the 
cheap forms sold are usually quite equal to the 
more expensive, the additional cost of which is 
due to the more elaborate fittings, the retention 
of heat being the same in both. The vacuum 
flask furnishes another example of an instrument 
which, invented originally for a scientific 
purpose, has become an everyday commodity, 
and added to the comforts of mankind. 


SALT MANUFACTURE IN ITALY. 


With the view of placing information at the 
disposal of the officers of the Madras Salt Depart- 
ment, a practical guide to the latest and most 
scientific methods of bay-salt manufacture has 
been published by Mr. H. A. B. Vernon, the secre- 
tary to the Board of Revenue at Madras. The 
work is the translation of a technical manual from 
the pen of Signor de Gaspari, on the Italian 
system of salt manufacture and administration, 
and deals with the practical side of the subject at 
full length.- In 1876 the accepted theory of the 
Madras Salt Commission Report issued in that 
year was that it cost more to make good salt than 
bad, but practical application of the principles 
contained in the Italian manual seems to disprove 
this, as the result has been the production of bay 
salt of a far higher quality than has ever been seen 
in Madras before. The two great principles clearly 
brought out in the notes, which must form the 
basis of any scientific system, are (1) knowledge 
of the reduction in volume which takes place 
when sea-brine is evaporated to the point at which 
sodium chloride and the salts associated with it 
are deposited, and (2) knowledge of the order in 
which the various salts contained in sea-brine are 
' deposited. Unless these two cardinal facts are 
known, it is impossible either to lay out salt works 
in order to provide a quantity of brine for profit- 
able working, or to ensure the purity of the salt 
productd. Full details are given in the manual 
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of the salterns in Italy and Sicily, which comprise 
the following :—Lungro (Cosenza), Salzo Maggiore, 
near Parma; San Felice, near Venice; Cervia, 
near Ravenna; Margherita di Savoia, near Bar- 
letta, in Capitanata ; Comacchio, Corneto, not far 
from Civita Vecchia, and in the three islands of 
Sicily, Sardinia, and Elba. Beyond the limits 
of Italy the most important maritime salterns of 
Europe are in the south and west of France, 
Greece (in the provinces of Thebes, Attica, Milos, 
and at Lamia), and at Setubal, Aveiro, and Lisbon 
in Portugal. 


CHINESE PRESERVED GINGER. 


There has been a general increase in the export 
of preserved and candied ginger from China during 
the past few years, the United States particularly 
showing a growing demand for this sweetmeat. 
The exports during the past three years have 
averaged in value about £25,000 per annum, 
practically all of which has been shipped through 
Hong-Kong. Of these total exports about 25 per 
cent. on an average come from the country about 
Shanghai and through that port, about 6 per cent. 
through Swatow, and nearly all the rest through 
Canton. Hong-Kong has always been the centre 
of the export trade in this commodity since first 
the trade was inaugurated, and for that reason 
that port draws all Chinese ginger to its market. 
The root is exported from China in considerable 
quantities, in no other form than as preserved or 
candied root, known respectively as “in syrup” 
or “ dry ginger.” The preserved form includes not 
only ginger itself which has been peeled, boiled, 
and preserved in sugar syrup, but also mixed pre- 
serves of ginger, kumquats (very small oranges), 
melon rind and the like, which are prepared in 
substantially the same manner, according to the 
United States Consul-General at Hong-Kong, as 
ordinary fruit preserves are prepared in America. 
“ Dry” or candied ginger is merely the root, which 
resembles a small somewhat gnarled sweet potato 
in appearance, prepared by being peeled and pre- 
served in strong syrup, and then dried in the sun. 
Of the ginger exported from Hong-Kong, both in 
syrup and as dry ginger, two general grades are 
known in the trade—‘“ stem ” ginger and “ cargo ”’ 
ginger. The former is a young and tender root, 
free from fibres, and not so hot; the “ cargo” 
grade is the ordinary run of ginger, the older, 
tougher roots, stringy in quality, hot in flavour, 
and otherwise not of the better grade. The ginger 
in syrup is packed in jars made by the Chinese 
especially for the purpose, in sizes which eontain 
from one to five pounds when packed commercially, 
though ginger is sometimes packed in larger fancy 
jars for use as gifts among the Chinese, the usual 
form having given the name of “ginger jar” to a 
covered vase-like jar well known to collectors of 
Chinese porcelain. The jars packed commercially 
are generally shipped in cases of six five-pcund 
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jars, twelve two-pound jars, or twenty-four one- 
pound jars. A good deal of ginger in syrup is now 
being shipped in tins. The dry or candied “‘ stem” 
or high-grade ginger is generally packed in tins and 
then cased. The dry “cargo” grade is generally 
packed without tinning in close cases containing a 
half-picul, or 66% pounds. The export trade in 
Hong-Kong generally recognises three brands of 
both the stem and the cargo root, known respectively 
as “Chy Loong,” ‘‘ Man Loong,” and ‘‘Sun Sing 
Loong.” Practically all of the ginger now shipped 
from the Hong-Kong market is ‘‘ white ” ginger, i.e. 
not black ginger as known in other markets—a 
grade of spoiled or oxidised root. The white ginger 
in syrup is actually a yellow-brown in colour and 
white ginger dried is a reddish-yellow. 


PREMIUMS FOR ENCOURAGEMENT 
OF OLIVE-GROWING IN FRANCE. 


The system of granting premiums to agriculturists 
in order to encourage the olive production in France 
appears to be giving good results. In 1910, the 
French Parliament decided to make an annual 
grant of two million francs (£80,000) for a period 
of ten years for this purpose, subject to certain 
conditions to be fulfilled by olive growers. 

The official report for the Department of the 
Alpes-Maritimes gives the following statistics for 
the first two years :— 


Number of applicants for 1911. 1912. 
bonuses . 5 , 832 10, 435 
Number of olive trees . 1,181,160 1,225,474 
Areas of cultivation (hectares) 7,064 7,476 
(English acres 17,448 18,465) 


In 1911 the amount of the bonus paid was at the 
_ rate of 18 francs per hectare (about 6s. per acre). 
Even this small sum has already had the effect of 
inducing many owners of olive trees, which had 
been neglected for years, to put their plantations 
in order once more. 

The following shows the relative importance of 
the three arrondissements, or sub-divisions, of the 
Department of the Alpes-Maritimes as regards the 
cultivation of the olive at the present time :— 

Arrondissement of 


A 


Puget- 
Number of applicants Nice. Grasse.  Thénier. 
for bonuses . 5 , 832 2,876 1,727 
Number of trees . . 617,549 429,445 178,480 
Areas of olive culti- 
vation (hectares) 3,716 2,836 924 
(English acres 9,178 7,005 2,282) 


The arrondissement of Nice, besides being the 
largest of the three sub-divisions of the depart- 
ment, is the most favourably situated as regards 
soil and climate for the cultivation of the olive. 
Grasse, 350 metres (1,148 feet) above the level of 
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the sea, and Puget-Thénier, at an altitude of 
421 metres (1380 feet), do not enjoy quite so mild 
a climate as Nice. 


HAND EMBROIDERY IN GERMANY. 


Between six and seven thousand women and 
girls are engaged in Upper Franconia in making 
hand embroidery, mostly in those towns where 
home spinning is carried on. In many cases it is 
the wives and children of the weavers who do 
the embroidering. The amount earned is a very 
important addition to the main source of income, 
especially when business is bad in the hand-spinning 
industry. Asa rule, embroidering is pursued only 
as an occupation subsidiary to the main employ- 
ment, although two thousand women and girls 
earn their living entirely thereby. In many cases 
those engaged in this industry are—first, women 
of the so-called better class in the smaller towns, 
who are enabled to earn a little additional pocket- 
money; second, women who cannot work in a 
factory because of their household duties; third, 
girls who are not set to work in a factory by their 
parents. White and coloured ‘plattstich,” or 
plain embroidery stitch, and ‘‘ajour’’ embroidery 
as well as ‘‘wickelajour’’ embroidery on table 
linen, underclothing, ete., are made in the finest 
qualities. Large quantities of the finest work are 
exported to foreign markets, little remaining in 
Germany because the home market prefers many 
of the cheap articles made in Teneriffe, which can 
be placed on the German market exceptionally 
cheap, owing to the low rate of duty on those 
articles and the small wages paid in Teneriffe. A 
good embroidery worker in Upper Franconia is 
able to earn from two shillings to three shillings, or 
even more,a day. Much larger sales of embroidery 
could be made if the embroidery makers were 
taught new “stickarten,’’ or embroidery stitches, 
which are now either unknown or little used in 
Upper Franconia, Endeavours are being made 
to induce the Government to pay the women a 
small weekly wage out of the State Treasury during 
the time they are learning the new stitches. 


INCREASING USE OF ANILINE DYES 
IN TURKISH RUG-MAKING. 


Within the past few years vegetable dyes, gener- 
ally of local manufacture, have been superseded to 
a great extent by the introduction into Turkey of 
coal-tar and aniline preparations. In the old days 
the art of preparing vegetable dyes and of dyeing 
was followed by many people in Turkey, the secrets 
of the trade being handed down for generations. 
Those engaged in this trade occupied an enviable 
position in the villages, and lived far better than the 
mechanics and tradespeople of the place. In those 
times every rug-weaving establishment had a dyer 
permanently employed, whose only work was the 
preparation of vegetable dyes and the dyeing of 
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the different coloured wools. Indigo then formed 
a considerable item of import from India, for this 
colour was the base of many of the different shades 
of blues, and nearly every shopkeeper in the market 
kept as staples some of the commoner vegetable 
colouring preparations. Within the last few years 
there has been an almost complete transformation, 
and a substitution of coal-tar and aniline prepara- 
tions for these vegetable dyes. The American 
Consul at Harput says that most kelims, and the 
cheaper rugs of all kinds now found in the markets, 
show that their colours are not obtained by the old 
methods. The extent of this substitution is made 
clear by the import statistics of Harput. In 1906 
there was no mention of the importation of aniline 
preparations in the annual trade returns, while for 
the year 1911. those preparations, under the heads 
of alizarin and aniline, were imported into the city 
to the value of £3,800, and the receipts of indigo 
shrank to the insignificant figure of £360. For- 
tunately, however, these aniline dyes can be 
detected in rugs with comparative ease. The 
colours are always bright and very pronounced, 
and generally, on the application of a little moisture 
on a rag, will rub off; or by placing a rug in the 
sunlight for a few days the colours will fade quite 
decidedly. On the other hand, vegetable colouring 
is generally not so pronounced in tone, will not 
fade either in washing or in the sunlight, and will 
grow softer, richer, and glossier with the passing 
years. The principal and about the only reason 
for this substitution isthe cheapness of the aniline 
colourings in comparison with the time and labour 
spent in procuring the vegetable dyes. Hunting 
for some of the roots and herbs, boiling and blending, 
all take time and labour, and add to the expense 
of the vegetable dyes. Again, with the continued 
growth of the weaving industry throughout the 
country, the need for dyes became so great that 
the production of the vegetable dyes in the slow, 
expensive methods was not sufficient, and to meet 
this demand the introduction of aniline colouring 
matter was brought about. Aniline dyes are im- 
ported into Turkey exclusively from Germany, and 
this trade has now grown to such importance that 
a travelling agent makes an annual tour throughout 
the interior of Turkey. 


THE CULTIVATION OF LAC IN THE 
PLAINS OF INDIA. 

Lac is a resinous encrustation produced by an 
insect which sucks the juice of plants and trans- 
forms this juice into resin, which completely 
surrounds it. This insect belongs to a group of 
insects called Coccid@, commonly known as scale 
insects. It is found growing spontaneously on a 
large number of trees, but is especially grown on 
the Kusumb, Palas, Ber, Peepal, Siris, and Babool 
trees. The cultivation of lac is a very old industry, 
and was known to the ancients. The very name 
of the palas tree, “laksh taru,” shows that the 
early inhabitants of India utilised this tree for 
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propagating the lac insect. In more recent times 
we find it mentioned in the Ain-i-Akbari, where it 
is said that the lac was collected for making 
varnishes for use in the Imperial palaces. In the 
beginning it was much collected for the lac-dye it 
contained. Later on, when the use of resin became 
known, the demand for lac-dye began to diminish 
until it was completely displaced by the coal-tar 
colours. Hitherto, the industry has been in the 
hands of local people who rented the trees, removed 
the lac-bearing branches at the proper time, scraped 
the resin, washed it in water, and utilised the resin 
for making bangles and toys. It is now, however, 
found possible to cultivate the Jac insect artificially 
on a number of trees. According to a recent report 
of the Agricultural Research Institute, Pusa, the 
largest quantity of lac is obtained from the Central 
Provinces, and especially from the Chhattisgarh 
and Nagpore Divisions, where the kusumb tree 
abounds. It is also collected in the Jubbulpore 
Division, where the palas tree grows in large 
numbers.. Besides kusumb and palas, it is grown 
to a limited extent on ber, ghont, gular or dumar, 
and.peepal. The prevailing system of cultivation 
is that brood-lac is wrapped up in grass and the 
bundles are tied to the branches of trees. When the 
insects cease to emerge, the bundles are removed 
and the lac scraped off. A decade ago almost all 
the stick-lac from the province found its way to 
Mirzapore, but now a portion goes to Calcutta and 
the neighbouring lac factories in the Singhbhum 
and the Manbhum districts in Bengal: Next to 
the Central Provinces, certain districts in Bengal 
produce fairly large quantities of lac. At least, a 
large number of people find employment in 
Palamau, Hazaribagh, Birbhum, Singhbhum, 
Manbhum, and the native state of Mourbhunj in 
cultivating and collecting the lac on palas and 
kusumb trees. It is also grown to some extent in 
the Murshidabad, Midnapore, and Bankura dis- 
tricts. Round about Pakur and Raghunathganj, 
in the Murshidabad district, hundreds of ber trees 
may be seen especially grown on the field embank- 
ments, carefully inoculated with the lac insect. 
Here the system of cultivation is much the same 
as in the Central Provinces. Brood-lac is cut a 
week before the emergence of the young insects, 
wrapped up loosely in grass and tied on to the 
branches of trees. In the Murshidabad district 
small sticks, locally called “ anties,’ varying in 
length from nine inches to thirteen inches, are 
tied to the trees in such a way that their ends 
touch the branches. These are removed when the 
insects cease to emerge, and the lac removed with 
knives. In Assam, lac is mostly grown in Lower 
Assam, especially in Goalpara, Kamrup, and parts 
of the Nowgong district. The cultivators generally 
put either whole branches or pieces of them 
wrapped in grass on the trees. Very little lac is 
grown in the United Provinces. Attempts made 
in the past to extend the cultivation have not been 
very successful. Some lac is collected in the 
Saharanpore, Bahraich, Kheri, and Mirzapore 
districts. The collection is mostly done by 
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Manihars, who rent the trees and remove the 
resin. In the Punjab the lac insect is well 
distributed in certain districts, but so far no 
systematic cultivation has been practised except 
in the Hoshiarpore and Gurdaspur districts. Very 
little lac is grown in Bombay, except in Scinde, 
where the lac insect flourishes on the babool trees, 
which grow luxuriously on the Jamrao Canal and 
its tributaries. The quantity of lac collected in 
the Thar and Parkar district finds its way to 
Karachi, whence it is exported. So far as is 
known, no lac is grown in Madras. Places which 
are neither very hot nor very cqld, and where the 
annual rainfall is about thirty inches, are suitable 
for lac cultivation. Moisture is a necessity for the 
successful development of the insect, but if it is 
in excess it affects the crop injuriously. After being 
scraped, the lac is thoroughly dried in the shade 
and sold to the nearest shellac factory, or the local 
agents of these factories. If there be no agent in 
the neighbourhood, or there be insuperable diffi- 
culties in disposing of the produce, it is ground 
with an ordinary hand-mill and soaked in water 
for twenty-four hours. If the quantity is not 
large, it is rubbed with the hands in a stone vat, 
or “nand” (an earthen vessel with a wide mouth 
and a thick bottom), until the colouring-matter— 
commercially known as the lac-dye—is separated. 
More water is added, and the stuff strained through 
a piece of cloth. The colouring-matter is allowed 
to accumulate in a vessel, and the stuff again put 
back into the vat and briskly rubbed. More water 
is then added, and the washed material again 
strained. This is continued until no more 
colouring-material comes out. A little washing- 
soda is then lightly sprinkled over the washed 
product, and the whole again rubbed briskly, and 
more water added. By doing so, the last trace of 
the colouring-matter is taken out, and the resultant 
washed material is of a beautiful pale-orange colour 
—which is the seed-lac of commerce. In factories 
the washing is done in large stone vats, placed in a 
row on a cemented platform. Ground and sifted 
stick-lac is put into these vats and soaked in water 
for eighteen to twenty-four hours. The professional 
washers then stand upright in the vats and gyrate 
briskly, taking for their support bamboo-poles fixed 
by their sides. When the material is sufficiently 
washed, the plugs at the bottom of the vats are 
opened, and the washed stuff runs out on to 
graduated sieves placed below the plugs. The 
colouring-matter runs out and accumulates in a 
large tank especially built for the purpose. The 
half-washed resin is again put back into the vats, 
and the washing continued until no more colouring- 
matter comes out. The seed-lac is then dried in 
the sun and graded into granular seed-lac and 
dust. The lac-dye in the tank is then precipitated 
either with quicklime, lime-water, or oxide of tin. 
One of the uses to which lac-dye is put in India is 
for the manufacture of “altas,” or balls of cotton- 
wool soaked in concentrated lac-dye, and used by 
Hindu women for colouring the soles of their 
feet. 
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ENGINEERING NOTES. 


The Most Powerful Locomotives in the Worid.— 
In the newer countries the importance of goods 
and mineral traffic on the railways far outweighs 
that of the passengers, that is to say, tractive 
power in the locomotive is made available in a 
larger degree for the drawing of heavy loads at 
moderate speed than the great velocity which 
modern passenger traffic demands. Also, in these 
countries, wages, as a rule, are high; and, within 
limits, the stafi—such as the crew on the train— 
and the fixed charges, are the same, whether a 
heavy or a light-loaded train is dealt with. Hence 
it is obvious, that the greatest load which the 
permanent way will stand is that which is worked 
most ecomomically, and the work to be done 
divided into as few trains as possible. In fact, the 
railway machine is then being worked to its best 
advantage. Outside Europe, therefore, heavy 
locomotives are the rule. The most recent ex- 
ample of these are the Mallet engines just put into 
service on the Virginian Railway, in the United 
States. Hach of these has the enormous tractive 
power of 115,000 lbs., and axle-weights of 50,000 lbs. 
It has a super-heating service of 1,310 square feet, 
and a total heating service of 6,760. Fifteen 
tons of coal and 12,000 gallons of water can be 
carried. On the section where these engines are 
used there is a grade of 1 in 50, for fourteen miles, 
and two of these Mallets, with a third one of some- 
what less power, viz., 92,000 lbs. traction, can 
take easily a train of 4,230 tons up this grade, 
a very fine performance. 


Electric Operation in Dairies.—The United 
States Dairy Company, of Austen, Illinois, handle 
3,000 lbs. of milk per hour, and have found electric 
power economical for dealing with sterilisation, 
bottle-washing, and refrigeration. The milk is 
pumped over cooling coils, operated by single 
T4 h.p. 3-phase induction motors. The bottle- 
washing is operated by 15 h.p. 3-phase motors, 
and the refrigerating machinery by 20 h.p. 3-phase 
motors, these latter also driving compressors and 
pumps for circulating brine. A 5 h.p. motor 
pumps the water from the well. 


Wrought Iron preferred to Steel—_There is an 
important tendency in recent construction to go 
back to the greater use of wrought iron as compared 
with steel. This tendency was referred to recently 
in two papers, one read before the West of Scotland 
Iron and Steel Institute, and the other later at the 
Staffordshire Iron and Steel Institute, by Mr. H. 
Pilkington, M.Inst.C.E., and most of the speakers 
agreed that this revival has been very conspicuous. 
The author of the paper referred to the fact that in 
the United States the reversion to iron was on a 
considerable scale. In Pennsylvania alone there 
are now fifty-three iron mills in existence, and 
probably 200 in the States. This he attributed 
largely to the prevalence of rail breakages, as well 
as in the matter of piping and segregation. These 
were defects which could not possibly obtain in 
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wrought iron, Lamination troubles, it was true, 
were frequent enough in the days of iron rails 
rolled from piles, but if rails ever had again to 
be rolled from iron, piling would be an obsolete 
institution. It is well known, that because of 
_ the excessive corrosion which British railway 
companies have discovered in mild steel, they 
had now largely come to the conclusion that with 
regard to the rolling-stock they must revert to 
iron, sacrificing superior strength to other con- 
siderations. There was also a marked preference 
shown in the demands from the Colonies for 
galvanised sheets of iron instead of steel, owing to 
the greatly lessened liability of the former to 
corrosion. 


Marine Oil Engines.—The success of the 
“ Selandia,” ‘‘ Evanstone,” and other vessels driven 
by oil has given a great impetus to this trade. A 
-new factory, which is being organised in Glasgow 
by the Burmeister and Wain Oil Engine Co., is 
Sure of plenty of business to give it a start, but 
work in this direction will not be commenced until 
February at least. There are orders on hand 
already for Diesel machinery for six vessels. Two 
of these are twin-screw ships, each of 2,250 h.p., 
and in connection with this we may give a table 


which was published a short while ago by a 


technical paper in Holland, which country has 
-been. foremost in the movement. The article is 
by a well known authority, Mr. H. W. van Tyen. 


l Type of Engine. 


Fuel. Consumption. 
X E Lbs. per E.H.P. 
Reciprocating Engine. | Coal E 
Steam Turbine. 6s 1:49 
Suction-Gas Engine Anthracite 0:825 
Explosion Motor Petroleum 0:725 
53 3 Benzine 0:66 
Diesel Engine . 0-44 | 


Heavy Oil 


The same journal points out the advantages of the 
Diesel engines over steam engines, as briefly— 
(1) Reduction of 75 per cent. in fuel to be carried ; 
(2) Reduction of 33 per cent. in weight of plant; 
(8) Avoidance of time lost in getting up steam; 
(4) Reduction of 14 per cent. in cost of fuel; 
(5) No bunkers being required, the oil may be stored 
in the false bottom of the ship; (6) No stokers or 
trimmers are required, and (7) the engine may be 
placed at the stern of the ship, thus reducing the 
shafting, etc. 


The Assuan Barrage in Egypt.—One of the most 
remarkable engineering works of this generation 
was completed last month, and will go far towards 
supplying the 140,000 million cubic feet of water 
which it has been estimated are required for the 
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annual summer irrigation of the region commanded 
by the great dam. Originally, the proposal by Sir 
William Willcocks, the then adviser of the Egyptian 
Government, was to build the dam to a height of 
about 85 feet above ordinary Nile level. This 
would have held back water sufficient to meet 
the requirements to the extent of 83,300 millions 
of cubic feet. However, the considerable sub- 
mergence of the ancient temples of Philw, which 
would have been involved, aroused the opposition 
of the archeologists, so that an amended design was 
carried out and the height cut down by 26 feet 
3 inches, reducing the capacity to 35,300 millions 
of cubic feet. Sir W. Willcocks foresaw, however, 
that utility would ultimately triumph over senti- 
ment, so he built his dam sufficiently thick, 
according to his opinion, so that it might be raised 
subsequently to the extent of 19 feet 8 inches, with 
the corresponding additional conservation of water, 
without danger to its stability. The dam was 
finished to the lower level in 1902, but some pro- 
sperous years following, and the further material 
well-being of the fellaheen having been considered 
more important than the preservation of ancient 
monuments, the late Sir Benjamin Baker was 
called in to advise, and it was decided not only to 
raise, but to thicken, the dam. It is said that the 
result of the investigations of Professor Karl 
Pearson- as to the stability of dams had some 
influence on this decision, leading to the opinion 
that with the additional pressure due to the raising 
of the Barrage without thickening, the factor of 
safety would be toosmall. Ultimately, the original 
work was raised 16 feet 4 inches, and the thickness 
was increased to the same amount, obtaining a 
storage of 81,190 million cubic feet. It will be seen 
that some 60,000 million cubic feet of storage is 
still required for the complete requirements, and 
there is a considerable probability that this may be 
effected by the construction of a dam at Khartoum, 
or higher up on the White Nile at Nimulé, where 
there is a highly favourable site for such a work. 


The Material of the New Campanile at Venice.— 
One of the most remarkable and successful uses of 
the modern material, ferro-concrete, is that in the 
reconstruction of this famous tower. Ruskin, had 
he lived to see the present work, would have raved 
in his glorious English at the idea of its faced 
work, for the outer surface is of brick in order to 
present to the spectator the same appearance as 
that of the old tower, which was entirely of that 
material, while the body of the walls, and the 
spiral ramp within, which serves the double 
purpose of giving access to the top and bracing the 


walls together, are of concrete, strengthened by 


steel rods. This method of construction, which is 
also extended to the spire, enables much less 
material to be used with equal strength than that 
of the unassisted brick of the former tower, so that 
the weight on the foundations which caused the 
downfall of the latter is materially reduced. In 
fact, while 12,000 metric tons had to be supported 
in the case of the old tower, the present one weighs ` 
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about 25 per cent. less. The resistances to the 
overturning effect of wind have been increased by 
the lowering of the centre of gravity, and by 
the greater elasticity of the concrete and steel 
as compared with brick. The system of ferro- 
concrete employed was that known as the Henne- 
bique, which was used in the recent construction 
of the Risorgimento bridge over the Tiber in 
Rome, and in several works in this country and 
elsewhere. Briefly, the modern builders have 
adopted in the case of the Campanile the know- 
ledge of our day to produce the best result from 
the structural point of view, and employed the 
brick surfacing so as to conserve the rich colouring 
of the old work. The original builders of the 
tower, no doubt, used all the best skill and 
material available in their time, and we should 
not deserve the thanks of posterity were we not 
to do the same. 


CORRESPONDENCE. 


THE PICTORIAL POSSIBILITIES 
OF WORK. 


I should like to thank Mr. Darby for the very 
kind things he says of me in the Journal, but he 
gives me far too much credit, and others, who have 
done vastly more, far too little. Meunier has 
covered the entire field of work. And it was only 
yesterday, and the day before, that I again—in 
Brussels, in the old and new museums, and in his 
studio where his life-work is still kept together, 
and in Antwerp in the New Gallery—saw the 
greatness of Meunier, which again overpowered me. 
He was the greatest sculptor of modern time, the 
greatest sculptor since the Greeks—their only rival 
—and he was a great painter, a great designer 
as well. Mr. Darby is scarce correct when he says 
that I got together—and I was only too glad to be 
able to do so with the help of the Society—the 
only collection of pictures devoted to work. There 
was a wonderful collection at the Charleroi Exhi- 
bition, and another has been touring Germany and 
is fully described and illustrated in Lewchtende 
Stunden, Artur Fürst, “Das Reich der Kraft,” which 
contains eighty-five illustrations of work shown in 
the exhibitions. l 

I regret to say it is only in England that the 
pictorial possibilities of work, in this work-a-day 
country, are not yet realised. Artists and critics 
are now entangled in post-impressionism, which, 
though it never had a real existence, died years ago 
on the Continent, and the dregs are now being 
hawked about here. JOSEPH PENNELL. 

January 4th, 1913. 

P.S.—I never tried to preach, or prove anything 
in my work, and I never had a message, except 
that work is worth doing, like art, for its own sake. 
Turner’s ‘“ Windmill and Lock” in the Liber is 
even funnier than “Storm, Rain, Speed,” as Mr. 
Darby will find out if he looks carefully as it, 
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OBITUARY. 


THE DUKE or ABERCORN, K.G., C.B.—The 
Society has lost one of its Vice-Presidents through 
the death*of the Duke of Abercorn, which took 
place at his regidence, 61, Green Street, Park Lane, 
on the 3rd inst. James, second Duke of Abercorn 
in the peerage of Ireland, third Marquess in the 
peerage of the United Kingdom, and eleventh Earl 
in the peerage of Scotland, was born in 1838. After 
being educated at Harrow and Christ Church, 
Oxford, he, being then Marquess and Viscount of 
Hamilton, entered the House of Commons, and sat 
as representative for county Donegal from 1860 to 
1880. He succeeded to the Dukedom in 1835, 
and in the Home Rule conflict which followed 
immediately after this date he made his mark as 
one of the staunchest upholders of the Unionist 
cause. The Duke was also largely interested in 
South African affairs, and after the Jameson Raid 
and the subsequent retirement of Mr. Cecil Rhodes, 
and the reorganisation of the British South Africa 
Company, he was elected President—an office 
which he retained to the time of his death. 

The Marquess of Hamilton—as he then was— 
joined the Royal Society of Arts in 1883, and in 
the following year he was elected a Vice-President 
of the Society. This post he continued to hold 
till the end of his life, for on the expiration of his 
term of office in 1888 he was nominated for election 
as Vice-President by H.R.H. the President, under 
By-law 2. He acted as Chairman of the Council 
for the two years 1888-90, and delivered two 
inaugural addresses, the first on the Industries of 
Ireland, and the second (which was read by Sir 
Frederick Bramwell, then Deputy-Chairman of the 
Council), on the work of the Society. He also took 
the’ chair at several of the Ordinary Meetings, 
including those at which papers were read by Sir 
Roper Lethbridge on “ The Proposed Irish Channel 
Tunnel,” and by Professor A. ©. Haddon on 
“ Peasant Life and Industries in Ireland.” 

He was actively associated with the three 
Exhibitions at South Kensington—Health, In- 
ventions and Colonial—serving as Vice-Chairman 
of the Executive Council of the Inventions Ex- 
hibition, of which Sir Frederick Bramwell was 
Chairman. Until recent years, when failing health 
compelled him to forego much of his public work, 
the Duke displayed a constant interest in the 
Society’s work, and from the time of his election 
he was a staunch supporter of its welfare. 


REGINALD GILBERT.—Mr. Reginald Gilbert died 
at Bombay on December 23rd, after a very short 
illness. He was born in 1851, the third son of the 
Rev. J. D. Gilbert, of Chedgrave, Norfolk. After 
being educated at Felsted School, he went to the 
United States in 1871, and lived in Virginia, 
working as a journalist and tutor. During those 
years he contributed many articles to the Feld. 
He returned to England in 1873, and became an 
articled clerk to Messrs, Field, Roscoe & Co, After 
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serving his articles, he sailed for India in 1877, and 
practised as a solicitor in Bombay until 1900. He 
was an enthusiastic sportsman and naturalist, and 
shot over thirty tigers—a remarkable total for a 
busy city man—and much other game. In the 
last years of his life in India he lost the desire to 
destroy, and much preferred watchitfg wild life to 
taking it, probably owing to the fact that he saw 
every day the areas where game could exist growing 
smaller, owing to the increase of population. 

He read a paper on ‘“‘ Big Game in India” before 
the Indian Section in 1907, and was elected a 
member of the Society in the following year. 


GENERAL NOTES. 


Output oF Coat, 1911.—The total value of the 
minerals raised in the United Kingdom during 
1911, according to the report of the Chief Inspector 
of Mines (Cd. 6,550], amounted to £124,579,313, 
an increase of £2,473,731 as compared with 1910. 
This increase is mainly accounted for by the in- 
creased output of coal. The total output of coal 
was 271,891,899 tons, and the value, £110,783,682, 
showing an increase of 17,458,871 tons and of 
£2,406,115 respectively on the figures for 1910. 


The average price of coal was 8s. 1°79d. per | 


ton in 1911 as compared with 8s. 2-36d. in 1910. 
The quantity of coal exported; exclusive of coke 
and manufactured fuel and of coal shipped for the 
use of steamers engaged in foreign trade, was 
64,599,266 tons, or 2 million tons more than that 
for 1910. France received over 10} million tons, 
Italy nearly 94 million tons, Germany nearly 9 
million tons, Sweden nearly 4 million tons, Russia 
nearly 33, the Argentine over 33, Egypt and Spain 
over 3, Denmark over ?# million tons, and the 
Netherlands nearly 2} millions. Adding the 
3,217,927 tons exported in the form of coke and 
manufactured fuel, and the 19,264,189 tons shipped 
for the use of British and foreign steamers engaged 
in foreign trade, the total quantity of coal which 
left the country was 87,081,382 tons, as against 
84,541,678 tons in 1910. The amount of coal 
remaining for home consumption was 184,810,517 
tons, or 4:079 tons per head of the population. 
36,096,857 tons were used in the manufacture of 
coke and briquettes, and 19,218,491 tons in the 
blast furnaces for the manufacture of pig iron, 
as against 36,487,218 tons and 20,485,514 tons 
respectively in the previous year. During the past 
39 years (1873-1911) the total value of the mineral 
raised amounts to £3,227,783,582, and of this sum 
coal accounts for £2,687,137,598, or 83 per cent. 
7 ,892,732,000 tons of coal have been raised in that 
period; and of this amount 1,747,620,000 tons, or 
nearly 24 per cent. of the total production, have 
been shipped abroad as exports in the form of coal, 
coke, and manufactured fuel, and as coal used for 
steamers engaged in foreign trade. 
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THE Science Museum.—The President of the 
Board of Education has appointed an Advisory 
Council for the Science Museum. The Council 
will be asked to advise the Board on questions of 
principle and policy arising from time to time, and 
to make an annual report on their proceedings to 
the Board, together with any observations on the 
condition and needs of the Museum which they 
may think fit to make. The following will be the 
first members of the Council: —Sir Hugh Bell, Bt. 
(Chairman), D.C.L., LL.D. ; Mr. R. Elliott Cooper ; 
Dr. J. J. Dobbie, F.R.S.; Mr. W. Duddell, F.R.S. ; 
Mr. E. B. Ellington, M.Inst.C.E.; Sir Maurice 
FitzMaurice, C.M.G. ; Sir Archibald Geikie, K.C.B., 
F.R.S.; Dr. R. T. Glazebrook, C.B., F.R.S.; Sir 
Alfred Keogh, K.C.B., LL.D.; the Right Hon. Sir 
William Mather, LL.D.; Sir John Murray, K.C.B., 
F.R.S. ; Sir William Ramsay, K.C.B., F.R.S.; the 
Right Hon. Sir Henry E. Roscoe, F.R.S.; and Sir 
William H. White, K.C.B., F.R.S. The Secretary 
will be Captain H. G. Lyons, F.R.S., of the Science 
Museum. 


Tar Canapian Census.—The Canadian Census 
returns show that the population of Canada in 1911 
was 7,204,838 (rural, 3,924,394; urban, 3,280,444), 
as compared with 5,371,315 (rural, 3,349,516; 
urban, 2,021,799), in 1901—an increases of 1,833,523 
in the last ten years. Of the total number, 
3,821,067 are males, and 8,383,771 females. The 
number of single males (2,369,160) exceeds that of 
single females by 427,805. 


FoREIGN TRADE IN 1912.—The foreign trade 
returns for December, and for the whole of the 
past year, are highly satisfactory. They show for 
the month increases of 14 per cent. in the imports, 
7:4 per cent. in the British exports, and 6:4 per 
cent. in the re-exports. Large increases are shown 
in the arrivals of raw cotton, but those of wool 
were less. Wheat and maize show large increases ; 
Argentina sent more of both; landings of maize 
from Rumania were less, For the year the 
figures are the largest on record. The imports 
were £/44,896,514, an increase of £64,738,987, or 
9:5 percent. ; the British exports were £487 434,002, 
an increase of £33,314,704, or 7'3 per cent.; 
and the re-exports £111,837,905, an increase of 
£9,078,771, or 8°8 per cent. 


THE AUSTRIAN HAND-MADE Lace Inpustry.— 
Although the machine-made lace of the Erzgebirge 
has surpassed the hand-made product in quantity, 
the latter still enjoys a world-wide reputation for 
quality. The Carlsbad district is the most im- 
portant one in Austria for the manufacture of lace 
by hand, and about 150,000 men, women and 
children are engaged in this work. They earn on 
an average from 10d. to 1s. 8d.aday. The centre 
of the industry is in the village of Gottesgab, the 
highest town in Bohemia, near the summit of the 
Keilberg. Abertham, Barringen, Bleistadt, Brei- 
tenbach, Gossengrun, Heinrichsgrun, Hengster- 
erben, Hirschenstand, Hochofen, Trinkseifen, and 
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many other villages, are the homes of the hand 
lace-making population. Most of the lace is made 
on the ‘ Kloppelsack,” or lace cushion. The 
Imperial and Royal Institute of Domestic Art of 
Vienna has several lace-making schools in the 
Carlsbad district. The courses of instruction have 
done much to keep alive the hand-made lace 
industry in that district, and a new method of 
furnishing special designs for foreign markets 
promises to result in quite a boom for the industry. 


RECLAMATION OF LAND IN Iraty.—The expendi- 
ture of 56 millions of lire (£2,240,000) for the re- 
clamation of land in the north of Italy has just been 
authorised by royal decree. The scheme includes 
the drainage, rectification of water-courses, and 
other improvements in the valley of the Rena, and 
embraces an area of 86,000 hectares, (212,420 acres) 
situated in twenty-five different communes in the 
provinces of Bologna, Ferrara, and Ravenna. Many 
serious obstacles, both of a financial and admini- 
strative character, have had first to be overcome in 
the drawing up of the project, especially as three- 
tenths of the cost will be contributed by the land- 
owners and others interested. The benefits to the 
agricultural prosperity of these regions by such an 
undertaking, when completed, can scarcely be 
overrated, whilst its construction will at once give 
employment to a large number of persons. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

JANUARY 15.—J. TRAVIS Jenkins, D.Sc., Ph.D., 
Superintendent, Lancashire and Western Sea 
Fisheries, ‘‘ The Present Condition and Future 
Prospects of the British Sea Fisheries.” 

JANUARY 22.—EpDMUND STREET and LIONEL 
Jackson, ‘“ Advertising.’’ CARMICHAEL THOMAS, 
Chairman of the Graphic and Daily Graphic, 
will preside. 

JANUARY 29.—ANEURIN WILLIAMS, ‘ Co-part- 
nership.” Sır Corset Woopatt, M.Inst.C.E., 
Governor of the Gas Light and Coke Company, 
Ltd., will preside. 

FEBRUARY 5.—L«EON GASTER, ‘‘ The Economic 
and Hygienic Value of Good Illumination.” 
SIR ARTHUR WHITELEGGE, K.C.B., M.D., 
F.R.C.P., D.P.H., H.M. Chief Inspector of 
Factories, Home Office, will preside. 

FEBRUARY 12.—Criayton BEADLE and HENRY 
P. Stevens, M.A., Ph.D., F.L.C., ‘New Sources 
of Supply for the Manufacture of Paper.” 


Frespruary 19.— Ernest Marriage, “ The 
Adulteration of Jam.”’ 
FEBRUARY 26.— AxEL Wern, A.I.N.A., 


“ Life-saving at Sea.” Sır Wittram H. WAITE, 
K.C.B., F.R.S., will preside. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


217 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :—- 
JANUARY 16.—G. F. Katinas, C.I.E., I.C.S., 
Director of the Agricultural Department of the 
Bombay Presidency, ‘“ Agricultural Progress in 
Western India.” Sir James Wiuson, K.C.S.I., 
will preside. , 7 


FEBRUARY 18.—Sır Wıruram LeE-WABNER, 
G.C.S.I., M.A., LL.D., “ Kathiawar.” 

Maron 6.—J. Forrest Brunton, “ The City 
of Karachi.”’ 

Aprin 17.— 


May 29.—Sir Jonn Benton, K.C.I1.E., “ Irri- 
gation in India.” 


COLONIAL SECTION. 
Tuesday afternoons, at 4.30 o’clock :— 
JANUARY 28.—C. E. W. Baan, M.A., B.C.L., 
S.C., “ The Colonial Wool Industry.” 
FEBRUARY 25.--Mıss Erra C. Syges, “ Open- 
ings for Educated Women in Canada.” 


APRIL 29.—Sir Danet Morris, K.C.M.G., 
D.C.L., D.Sc., “The British West Indies and 
the Panama Canal.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


Proressor Vivian B. Lewes, “Liquid Fuel.” 


Three Lectures. 
Syllabus. 


Lecture I.— January 20.—The liquid fuels 
available—Petroleum and its composition—The 
theories that have been brought forward to account 
for its formation—The inorganic theories—The 
organic theories, and the facts that support the 
vegetable origin of oil—The composition of oil and 
the variations found in oils from different fields— 
The distribution of oil. 


Lecture II.—January 27.—The burning of 
liquid fuel for the production of power—The steps 
that have led to the present systems—Liquid fuel 
burners, steam and air injection—Pressure spray- 
ing—The necessary arrangements for liquid fuel 
consumption — Smoke and its formation — The 
direct combustion of oil in the internal-combustion 
engine—Surface combustion and its influence on 
the future use of liquid fuel. 


Lecroure III.—Frsrvary 3.— The factors which 
influence the liquid fuel supply—Probable life of 
the world’s supply—Liquid fuels that can be used 
to increase the supply—Shale oil and its prepara- 
tion—Tar oil—Alcohol—The problem of supply for 
motor traction—The “cracking” of heavy oil 
fractions to supply “spirit” —The production of 
motor spirit from residual oils, and the influence 
it will have on supply. 
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Cyrit Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 
February 10, 17, 24. 


Francis WILLIAM GoopENouGH, “ Coal Gas as 


a Fuel for Domestic Purposes.” Two Lectures. 
March 8, 10. 


Proresson JosEPH Ernest PeraveL, M.Sc., 
F.R.S., ‘‘ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


Dates to be hereafter announced :— 

F. G. Oainviz, C.B., LL.D., ‘‘ The New Science 
Museum.” 

C. L. MacCarray, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” l 

James BucxranD, “ Ostrich Farming as a 
British Industry.” 

E. RusseLL BURDON, M.A., ‘ The Development 
of Research Work in Forest Products.” 

James CanTuisz, M.A., M.B., F.R.C.S., D.P.H., 
« Chinese Medicine.” 

H. V. Lancuester, F.R.I.B.A., 
Architectural Treatment of Shops.” 

FRANK BarLey, M.Inst.C.E., ‘ Electric Supply 
in London.” 

Henry J. WiıLrson, Secretary of Gardner’s 
Trust for the Blind, Chairman of the College of 
Teachers of the Blind, etc., ‘‘ The Education 
and Employment of the Blind.” 


“ The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JANUARY 13...London Society, Mansion House, 
E.C., 4 p.m. 

Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Dr. Horace T. 
Brown, “The Nitrogen Question in Brewing. 
Part IfI.—The Flocculation or ‘ Break’ in Worts 
and Beers, aid its Significance in Brewing 
Practice.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Discussion on Mr. E. Konstam’s paper, 
“Land Values Taxation: a Criticism of the 
Evidence before the Departmental Committee on 
Imperial and Local Taxation.” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Mr. Einar Mikkelsen, ‘‘An Expedition 
to North-Eastern Greenland.” 

Post Office Electrical Engineers, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C.,5p.m. Mr. J. H. Patiman, ‘The Electro- 
phone Service.” 

Architectural Association, 18, Tufton-street, §,W., 
8p.m. Paper by Professor W, P. Colton, 
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TUESDAY, JANUARY 14... INuminating Engineering Society, at 
the Royal Society of Arts, John-street, Adelphi, 

W.C., 8 p.m. 1. Mr. C. Hoddle, ‘‘ Acetylene Light- 

ing.” 2. Mr. E. Scott, “ Petrol Air Gas Lighting.” 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 


x Mr. W. Foster, ‘‘ Tom Coryat in Asia, 1613-17.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘“‘ The Heredity of Sex and 
some Cognate Problems.” (Lecture I.) 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
Captain C. E. P. Sankey, “ Bridging Operations 
Conducted under Military Conditions.” 

Photographic Society, 35, Russell-square, W.C., 
8p.m. 1. Mr. A. H. Blake, ‘Spain and Portugal.” 
2. Senhor D'Almeida Carvalho, ‘The Poetic and 
Pictorial in Portugal.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Major Sir Ronald Ross, 
“ Medical Science and the Tropics.” 

WEDNESDAY, JANUARY 15...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Dr. J. Travis 
Jenkins, “The Present Condition and Future 
Prospects of the British Sea Fisheries.” 

Meteorological Society, 12, Great George-street, S.W., 
7.30 p.m. Mr. C. F. Brooks, ‘‘ The Snowfall of the 
United States.” 

Aeronautical Society, at the United Service Insti- 
tution, Whitehall, 8.W.,8.30 p.m. Mr.F. Handley 
Page, “The Comparison of Monoplanes and 
Biplanes, with special Reference to the Stresses 
in each Type.” 

Microscopical Society, 20, Hanover-square, W., 8 p.m. 
Mr. H. G. Plummer, Presidential Address, 
‘* Bedellus Immortalis.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. McLeod Stewart, “The Georgian Bay 
Canal from a Military and Imperial Standpoint.” 

Royal Society of Literature, 20, Hanover-square, W., 
5.15 p.m. Professor Gerothwohl, ‘‘Alfred de 
Vigny (and some English Poets) on Nature and 
the Deity.” 

THURSDAY, JANUARY 16...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Mr. G. F. Keatinge, ‘‘ Agricultural 
Progress in Western India.” 

Linnean Society, Burlington House, W., 8 p.m. 
1. Hon. Paul Methuen, “A Visit to Madagascar 
in search of Subfossil Lemuroids.” 2. Professor 
E. L. Bouvier, ‘“ Les Caridines des Seychelles, avec 
des Observations sur leurs Variations.” 3. The 
Rev. A. E. Eaton, ‘‘ Psychodidz of the Seychelles.” 
4. The Rev. A. E. Eaton, ‘“‘Ephemeridez of the 
Seychelles.” 5. Mr. Herbert Campion, ‘‘ Odonata 
of the Seychelles.” 6. Mr. W. A. Harding, “On a 
new Land Leech from the Seychelles.” 7. Mr. 
G. Claridge Druce, ‘‘ Some new British Plants.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. 8. Gordon, ‘‘ Birds of the Hill Country.” 
(Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. L. A. Turner, ‘‘ Wood-carving.” 

Historical Society, 7, South-square, Gray’s Inn, W.C., 
5p.m. Mr. J. E. C. Green, “ Wellington, Acton, 
and the Congress of Verona.” 

Numismatic Society, 22, Albemarle-street, W., 
6.30 p.m. 

Mining and Metallurgy, Institution of, at the Geo- 
logical Society, Burlington House, W., 8 p.m. 

FRIDAY, JANUARY 17...Royal Institution, Albemarle-street, 
W.,9p.m. Professor Sir J. J. Thomson, “ Further 
Applications of the Method of Positive Rays.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Mr. J. G. Stewart, 
“ Indicators.” 

SATURDAY, JANUARY 18...Royal Institution, Albemarle- 

E street, W.,3 p.m. Mr. H. Walford Davies, “‘ Aspects 
of Harmony, Lecture I.—Chord Progression.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, JANUARY 20th, 8 p.m. (Cantor Lec- 
ture.) Proressor Vivian B. Lewes, “ Liquid 
Fuel.” (Lecture I.) 

WEDNESDAY, JANUARY 22nd, 8 p.m. (Ordinary 
Meeting.) EDMUND STREET and LIONEL JACK- 
son, ‘‘ Advertising.” CARMICHAEL THOMAS, 
Chairman of the Graphic and Daily Graphic, 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


INDIAN SECTION. 

Thursday afternoon, January 16th; Sie 
James Wisor, K.C.S.I., in the chair. A paper 
on ‘‘ Agricultural Progress in Western India” 
was read by Mr. G. F. Kzarines, C.I.E., LC.S. 

The paper and discussion will be published 
in a subsequent number of the Jowrnal. 


COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Jowrnal, cloth covers 
will be supplied, post free, for 1s. 6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


EXAMINATIONS, 1913. 

The Examination Programme for 1913, con- 
taining the regulations for the formation of new 
centres, syllabuses of all subjects, and the 
papers set in 1912, may be obtained from the 
Secretary of the Royal Society of Arts, John 
Street, Adelphi, London, W.C. (price 3d., post- 
_ free 44d.). 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 
METHODS OF ECONOMISING HEAT. 
By Cuarues R. DARLING, A.R.C.Sc.1., F.I.C. 

Lecture TII.. Delivered December 16th, 1912. 


THe HEATING OF Rooms AND BUILDINGS. 


HISTORICAL. 
From the earliest times it has been customary 


~ to resort to fires for the purpose of warming the 


air in dwelling apartments—braziers on which 
charcoal was burnt, or wood fires in the centre 
of the rooms, being the commoitinethod adopted 
for many centuries. Provision was usually made 
for the escape of fumes and smoke by means of 
a hole in the roof or upper part of the walls. 
The Romans often heated whole buildings from 
a large fire placed externally, the hot gases from 
which passed through flues located beneath the 
rooms to be heated, suitable perforations being 
made in the floors above the flues, through 
which the warmed air could rise. One of the 
earliest British examples of a fireplace situated 
at the side of a room, and provided with a 
chimney, is to be found in the great guard-room 
of Conisbro’ Castle, near Doncaster, which was 
erected in the Anglo-Saxon period. In this 
fireplace, which is of ornate design, the chimney 
consists of an opening made through the wall, 
rising from the hearth to a loophole on the 
exterior; and it is probable that this con- 
struction was adopted owing to the impossibility 
of making a hole in the roof to serve as smoke- 
exit, as other rooms were located above the 
guard-room. A similar plan was followed in 
early Norman castles, and the construction of 
special recesses for the hearth, with flues rising 
to the top of the building, dates from about two 
centuries after the Conquest. At first, such 
fireplaces were only constructed in the larger 
types of dwellings, and it was not until some 
four centuries later that hearths connected with 
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suitable chimneys were erected in every kind of 
habitation. 

The fuels universally employed, until the 
beginning of the sixteenth century, were charcoal 
and wood. The use of coal, naturally enough, 
commenced in the districts in which it was found, 
the inhabitants finding it cheaper than wood ; 
and, in spite of much prejudice, it gradually 
obtained a wider adoption, The trade in coal, 
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abating the nuisance. Nothing resulted, how- 
ever; and the improvement in the atmosphére 
which has since followed has been due to the 
use of better appliances for burning the coal. 
Attempts to improve fireplaces for burning 
coal date from 1594, when Sir Hugh Platt, a 
lawyer, recommended the contraction of the flue 
above the fire as a remedy for smoky chimneys. 
Amongst numerous devices subsequently intro- 


Fic. 15.—THr “ Devon” FIREPLACE. 
(Candy & Co.) 


for domestic use throughout Britain, dates 
from the year 1561; and in the year 1600 coal 
- was ‘used even in localities where wood was 
plentiful and cheap. The general use of coal in 
London, both for manufacturing and domestic 
purposes, gave rise to so much smoke, owing to 
imperfect combustion, that John Evelyn de- 
clared that it even injured the vineyards of 
France, and was charged by Charles II. to 
introduce a Bill in Parliament with a view to 


duced, special mention may be made of the 
fireplace invented by Cardinal Polignac in 1713, 
in which the heat which otherwise would escape 
up the chimney was caused to warm pipes 
containing air, the heated air being delivered into 
the room. An improved form of this fireplace 
was devised by Benjamin Franklin in 1745, 
which had.a considerable vogue, both in America 
and Britain. This principle is still adopted, 
with improvements, in some modern types of 
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fireplaces. ‘The most complete investigation of 
fireplace economy, however, was due to Count 
Rumford, who, at the end of the eighteenth 
century, published rules for the correct shapes 
and. materials for firegrates and chimneys. To 
Rumford is due the introduction of angular 
covings; of fire-brick backs and cheeks; of 
the forward-sloping back; and the correct 
design of the flue above the fireplace. In spite 
of Rumford’s work, however, cheap and wasteful 
fireplaces were almost universal during the 
greater part of the nineteenth century; and the 
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OPEN Coat FIREPLACES. 

In Britain at the present time the open coal 
fireplace, in spite of numerous rivals, is still the 
most generally popular method of heating rooms. 
The cheerful effect of the direct radiations are 
universally recognised ; and these radiations are 
more powerful than, and preferable in character 
to, those proceeding from fireclay heated by a 
gas-flame. Coal and the coke resulting from its 
partial combustion, are practically “ black 
bodies,” or full radiators, and send out more heat 
into the room than fireclay heated to the same 


Fic: 16.—THE “ EvERBRITE” FIREPLACE. 
(George Wright, Ltd.) 


modern tendency to adopt Rumford’s methods 
is largely due to the efforts of Dr. Pridgin Teale, 
of Leeds, who added further improvements. ~~.) 

To Sir Hugh Platt is also due the suggestion 
of heating buildings by steam and hot-water 
circulation. Steam heating was first made a 
practical success by James Watt in 1784; and 
practical hot-water circulation was first carried 
out by Sir Martin Triewald in 1716. 

The general use of gas fireplaces and cooking 
stoves falls within the domain of recent history $ 
whilst the introduction of electricity for domestic 
heating is more modern still. 


temperature, the radiations in. this case being 
partial and selective. A further advantage of 
the coal fireplace is the ventilating effect exer- 
cised, owing to large quantities of the air of the 
room being drawn up the chimney in addition to 
that required for combustion, creating a purer 
atmosphere in the room than is thus produced. by 
any of its rivals. Added to these advantages 
is relative cheapness; and hence there is little 
cause for wonder that this method still retains its 
popularity. There are, however, certain draw- 
backs compared with modern rivals. Firstly, 
the consumption of coal in open fireplaces 
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causes smoke, as much as 6 per cent. of the 
solid portions of the coal sometimes escaping in 
this form, and causing a pollutioniof the atmos- 
phere inthickly-populated districts. Secondly, 
as compared with the gas-fire, more labour is 
entailed in lighting, replenishing, and cleaning ; 
and, thirdly, an additional cost is entailed for 
firewood and the sweeping of flues. For the 
continuous heating of a room, however, the 
advantages are generally regarded as out- 
weighing the drawbacks. 


The coal firegrates usually found in dwelling- 
houses are badly designed, and extremely 
wasteful of fuel, the common type with iron 
sides and “register” with the back’ sloping 
backwards being admirably adapted to send the 
greater portion of the heat up the chimney. 
The general use of such firegrates, until quite 
recently, can probably be traced to a demand 
for cheapness on the part of the builder, who does 
not appear to have been coneerned with the 
continuous monetary loss sustained by the 
tenant in using such a badly-designed article. 
Fortunately, the competition of alternative 
methods of heating has compelled a return to 
firegrates constructed on scientific principles ; 
and although the initial cost of such may be 
greater than that of ‘the cast-iron abominations, 
the difference is saved. over and over again by 
the lessened consumption of fuel. Dr. Pridgin 
Teale, who commenced to draw public attention 
to the wasteful character of the ordinary fire- 
place some thirty years ago, may be justly re- 
garded as the pioneer of modern improvements ; 
and in a lecture delivered at the Royal Insti- 
tution in 1886 he emphasised the advantages to be 
gained by a return. to the principles of con- 
struction enunciated by Rumford. ‘Since that 
time the tendency to build fireplaces in which 
economic combustion is secured has become 
more and more general, and reference to some 
modern examples will now be made. E 


Fig. 15, which represents a “Devon ” fire- 
place made by Messrs. Candy & ‘Co., embodies 
the correct principles of construction. The 
back and sides are made entirely of firebrick, 
which, being a bad conductor, retains the heat, 
and acts as an added source of radiation ; 
whereas iron conducts away the heat, which 
then escapes into the flue. The firebrick sides 
slope away from the back at a suitable angle, 
the area of the room receiving direct radiations 
being thereby greatly increased. The upper 
part of the back slopes towards the hearth, and 


causes radiant heat from the fuel, which would” 


otherwise escape up the chimney, to be re- 
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flected into the room. The sloping back effects: 
a further saving, inasmuch as combustible 
gaseous matter leaving the fuel is raised to its 
point of ignition by contact with the hot fire- 
brick, and burns in the air which is always 
passing into the fireplace. The high tempera- 
ture attained by the firebrick appears to suggest 
the presence of continuous surface combustion, 
after the manner of Bone’s diaphragm, and the 
general result is greatly to increase the radiating 
surface. The fire is laid on a firebrick base, 
furnished with a smalliron grid, which enables 
the ashes to be removed when necessary, 
the space beneath being closed in by a piece 
of iron bent so as to fit exactly to the fire- 
place. This arrangement, called by Pridgin 
Teale an “ economiser,’’ maintains a hot space 
between the grid and the hearth, so that the 
lower parts of the fire always remain hot, and 
the combustion, though relatively slow, is 
complete. The canopy, or hood, placed in front 
of the fireplace at the top, serves to prevent 
smoke or fumes reflected from the sloping back 
from entering the room, and helps to produce a 
free draught in the chimney. Fig. 16 represents 
the “ Everbrite” fireplace made by Messrs. 
George Wright, Ltd., which is designed on 
similar economic lines. As before, the back and 
sides are of firebrick, and a special feature is the 
narrowing of the sides, with a corresponding 
widening of the back, at the top of the fireplace, 
producing a pleasing curved appearance without 
sacrifice of efficiency. The ‘“economiser’’ is 
used. as in the previous example. 

The forms described may be taken as typical 
of modern open fireplaces, and experience shows 
that a great saving of coal results from their use. 
In some instances the slope of the back towards 
the hearth is made too acute, with the result 
that the draught is greatly impeded, and smoke 
enters the room. The angle made by the back 
with the hearth should be about 70° to secure 
the best results. The absence of firebars in 
front is an advantage from the standpoint that 
no impediment to radiation is present, but is a 
drawback when a large fire is built up, as the 
burning coals are not prevented from falling 
forward on to the hearth. 

[In the lecture a model fireplace, with hinged 
sides and back, covered by glass mirrors, was 
exhibited, to demonstrate the correct slopes of 
the back and sides, an electric arc in the centre ' 
of the fireplace serving as the source of luminous 
rays. | i 

The last few years have witnessed a distinct 
revival of schemes for utilising the heat entering 
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the chimney, either for adding to the warmth of 
the room containing the fireplace, or for heating 
other rooms, on the lines originally indicated 
by Cardinal Polignac. In a recent form of 
fireplace constructed by the Falkirk Iron Com- 
pany, the escaping hot gases are made to warm 
up the air contained in a pipe which communi- 
cates with the external air at its lower end, and 
with a gridiron valve in the front of the fire- 
place at the other end, through which the heated 
air enters the room, serving the double purpose 
of heating and ventilation. In other instances 
the warmed air is delivered through suitable 
inlets into upper or adjacent rooms, and a 
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trolled at will; and the whole arrangement is 
well designed to utilise the escape-heat- to- 
advantage. In other instances ovens are 
placed so as to be heated by the escape-gases, 
thus combining a small cooking-range with the 
open fireplace. It is gratifying to note that 
economy of heat plays a large part in most 
modern designs. 


SMOKELESS FUELS FOR OPEN FIREPLACES, 

The open fireplace in an ordinary house does 
not possess sufficient draught to burn- Welsh 
coal, anthracite or coke, all of which are smoke- 
less. It is possible, however, to produce a 


Fig.. 17.—BarkeEr’s “ HYDRO-RADIANT” SYSTEM. 


considerable economy is thus effected.. To apply 
this arrangement to an existing house would 
entail considerable structural alterations ; but 
there appears to be no good reason why all new 
houses should not- be fitted in this manner, as 
the extra cost would not be-great. Mr. A. H. 
Barker has recently devised the fireplace shown 
in Fig. 17,.in which the escaping heat is used to 
produce hot-water’ circulation.. A tubular boiler 
is located over the fire, and communicates’ with 
a storage-tank and set of radiators, whichmay 
be located in the room itself, as shown in the 
picture, or in adjoining rooms. The firegrate 
itself has numerous adjustments which enable 
the temperature of the radiators to be con- 


smokeless fuel which will burn brightly by the 
partial distillation of coal, as suggested by 
Mr. W. D. Scott-Moncrieff in a paper before this 
Society in 1881, which furnishes a residue inter~ 
mediate in properties between coal and coke. 
Such fuels cost more to purchase than coal, 
but, on the other hand, are more durable, 
so that less is required for the fire. >It. is 
possible to make this fuel from the cheap 
varieties of coal, and the value of the by- 
products renders the process commercially 
successful. In order to provide the whole of 
London with smokeless fuel of this kind large 
works would be necessitated, but it is highly 
desirable that developments on these lines 
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Fig. 18.—“ Esse” ANTHRACITE STOVE, FITTED 
TO FIREPLACE. 


(Messrs. Smith & Wellstood.) 


Should be extended. The satisfactory character 
of the smokeless fuel made by the Premier 
Tarless Fuel Company and others indicates a 
possible solution of the problem of smoke- 
abatement, whilst retaining the advantages of 
the open fireplace. 


ANTHRACITE STOVES. - 

Although anthracite cannot be burnt in an 
open fireplace, it will undergo combustion in a 
closed stove in which the draught is greater. 
Even in this case, however, the rate of burning 
is very slow, so that a stove once charged will 
remain alight for many hours. In constructing 
an anthracite stove for warming a room, a 
large outer surface should be presented, as the 
heat from the fire is then distributed over a 
larger area, and so is used to warm the room by 
radiation and convection ; whereas if the surface 
were smaller a larger proportion of heat would 
escape up the flue. A modern example of an 
anthracite stove is shown in Fig. 18, which 
represents an “‘ Esse” stove made by Smith 
and Wellstood, Ltd. The coal, in small pieces, 
is introduced through an opening in the top, 
which is afterwards closed; and arrangements 
are provided for agitating the grid on which the 
fire rests, so as to cause the ashes to fall into a 
removable pan below. The fire is rendered 


visible by the insertion of a mica window in the 


front of the stove, and may be started in the 


g 
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usual way by the use of firewood. The method 
of fixing in an ordinary fireplace is indicated in 
the illustration. It will be seen that the stove 
is brought well forward on the hearth, so that 
the heated air may rise freely into the room. 
Fig. 19 is an example of the “ Lasco” stoves 
made by the London Anthracite Stove Company, 
which possesses arrangements similar to those 
described, the large mica. window in front 
enabling the whole of the fire to be seen. 

The advantages of the anthracite stove may 
be summarised thus :—(1) Small consumption 
of coal; (2) Cleanliness; (3) Long duration of 
the fire when once replenished, little attention 
being requisite. For these reasons anthracite 
stoves are now much used in offices and dwelling- 
houses; and as by charging overnight the fire 
will continue until morning, the air in a room 
may be kept continuously warm, and the daily 
labour of lighting obviated. The drawbacks 
are the absence of direct luminous radiations, 
and the greatly inferior ventilating effect as 
compared with the open fire. : 

The makers of anthracite stoves have adopted 
arrangements similar to those previously de- 
scribed. for utilising the heat contained in the 
escape-gases. The London Anthracite Stove 
Company, in particular, have specialised on 
radiators for greenhouses, or for adjoining 
rooms, in connection with their “ Lasco”’ 
stoves, heat which would otherwise escape 
being thus economised. Many domestic appli- 
ances in which anthracite is burnt have been 


Fic., 19.—"* Lasco’> ANTHRACITE STOVE. | 
(London Anthracite Stove Company.) 
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introduced by the London Warming and Venti- 
lating Company, who have for many years 
specialised in this direction. 


ORDINARY CLOSED STOVES. 


The ordinary closed stove, in which coal or 
coke is burnt, although common in other coun- 
tries, is not largely used in Britain. As generally 
constructed, it consists of a cast-iron cylinder 
lined with firebrick, with an iron pipe to serve as 
chimney, and hence may be erected in a room 
which does not possess a flue. Such stoves warm 
a room efficiently with a comparatively small 
consumption of fuel, as the whole of the stove 
and exit-pipe are in contact with the air of the 
room. The chief objection to closed stoves of 
this type, in a dwelling-room, is the disagreeable 
odour produced by the organic matter in the 
atmosphere coming into contact with the hot 
exterior, and, in addition, the ventilating effect 
is relatively small. Overheating frequently 
causes the top to crack, leaving a vent through 
which fumes can escape into the room, and it is 
usually difficult to add a fresh charge of fuel 
without the escape of smoke or fumes. For these 
reasons the ordinary closed stove has never 
become popular in this country. 


COAL-FIRED KITCHEN RANGES. 


' Before the days of gas-stoves and electric 
ovens, an efficient coal-fired range was an essen- 
tial in every household. In the older types an 
open fireplace was combined with an oven, under 
which a portion of the hot fuel could be pushed 
and consumed, an arrangement quite satisfactory 
in practice. The newer type of closed range, 
which is frequently fitted with a boiler for hot- 
water supply as well as an oven, is often a very 
inefficient appliance, it being quite a common 
occurrence to find that either the oven will not 
get hot, or the hot-water supply is unsatisfactory, 
unless a very large quantity of coal is consumed. 
This defect is generally due to imperfect setting, 
or, in some cases, to the complicated arrange- 
ment of the passages to the flue, which become 
choked with soot, and are inaccessible for clean- 
ing. The economy resulting from a large, hot 
surface on the top, on which boiling, etc., may 
be conducted, is thus largely nullified. Defective 
ranges are often a source of hardship to the 
poorer classes, who are compelled for the sake 
of warmth to keep a fire in the kitchen, and yet 
find it necessary to cook by the aid of a gas-stove. 
Any inspection of a house should include such 
an important feature as the kitchen range, which, 
if inefficient, should be condemned, and the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


225 


owner compelled to replace it by one which 
would work satisfactorily. 

The drawback to the coal-fired range is the 
necessity of preparing a large fire for cooking of 
any description, and the time required before the 
parts become properly heated. In this respect 
it is greatly inferior to the gas-stove, by which 
it is being rapidly superseded in places where 
gas at a reasonable cost is available. Even in 
cases in which the kitchen is used as a dwelling- 
room, the heat from the fire is objectionable in 
hot weather, and a gas-stove preferable; but 
when a kitchen fire must be had it should be 
possible to cook by it. From a hygienic stand- 
point, the kitchen range is: useful for burning 
vegetable and other refuse, which procedure 
also assists in reducing the coal-bill of the 
user. 

Gas FIRES. 

That a gas-fire should become a possibility, 
and even a rival to the coal fire, is due to Bunsen, 
who invented the form of burner which bears his 
name. The cheapening of coal-gas, due to larger 
production and improved methods of manu- 
facture, has been the most important factor in 
securing the present extended use of gas-fires, 
next to which comes the scientific design of the 
fireplaces and judicious advertisement. In the 
older forms the flames of the burners were made 
to heat up iron balls, which, becoming coated 
with oxide, formed excellent radiators, but were 
dull in appearance. Later the flames were made 
to impinge upon asbestos embedded in fire- 
brick, which gave a brighter' appearance, but 
lacked durability, the asbestos crumbling to 
powder. It was not until the present form 
was devised, in which hollow balls of fireclay 
are heated, that success was attained; and it 
is worthy of note that this is the closest imi- 
tation of the open coal fireplace that has yet 
been devised. 

The advantages of the gas-fire are obvious. 
It may be lighted instantaneously, soon becomes 
heated through, may be easily controlled and 
immediately extinguished, and lightens domestic 
Yabour by causing no dirt. On the other hand, 
it is more costly than the coal fire, even when, as 


-in the best forms, 75 per cent. of the heat gene- 


rated enters the room. The ventilating effect is 
comparatively small; the radiations from the 
fireclay are less in amount, and less pleasing in 
appearance than those from a coal fire at the 
same temperature ; and the continuous noise of 
the burners is often objectionable. The present 
form of gas-fire, however, cannot be regarded 
as a finality, and the directions in which it may 
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20.—MEKER BURNER. 


possibly be improved in the future are worthy 
of consideration. 

From the standpoint of direct radiation, a 
higher temperature is desirable. Measure- 
ments made on a gas-fire at the City and 
Guilds Technical College, Finsbury, showed 
temperatures varying from 940° C. at the 
hottest part to 650°C. in the colder 
regions, a fair average over the whole sur- 
face being 750° C., the escape-gases being 
at 275°C. The temperature of a coal-fire, 
when burning brightly—and no one likes 
a dull fire—is, on the average, at least 
100° hotter, or 850° C., the hottest portion 
often attaining 1,000° C, The radiation 
from a surface increases as the fourth 
power of the absolute temperature (under 
black-body conditions), and taking tem- 
perature alone into account, the quantities 
radiated at 850° C. and 750° C. are in the 
ratio of 1:5 to 1. It is evident, therefore, 
that a comparatively small rise in tem- 
perature would greatly improve the radiat- 
ing power of the gas-fire. In order to secure 
this increase it would be necessary to burn 
the gas under different conditions from those 
existing in an ordinary Bunsen burner, and 
it would appear that the modified burner 
due to Méker indicates the direction in 
which improvements might be sought. In 
this burner (Fig. 20) the holes for the 
admission of air are much larger than 
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usual, and produce a mixture of gas and 
air, which; if ignited at the top of an 
ordinary burner, would give a flame which 
would “strike back ” down the tube. In the 
Méker burner striking ‘back is prevented by 
inserting a nickel grid, C (shown in plan at the 
side), at the top of the burner, which operates 
in the same manner as the gauze in a safety- 
lamp, so that the temperature of the ascending 
gases inside the tube never reaches the point of 
ignition. The modification produced in the flame 
is remarkable, as will be seen from Fig. 21, which 
shows an ordinary Bunsen flame and a Méker 
flame side by side. In the latter the cold centre 
is absent, and the average temperature greatly 
exceeds that ‘of the Bunsen flame, as an inspec- 
tion of the figures attached will show. The 
hottest part of the Méker burner is near the 
nickel grid, in which region platinum melts 
readily. Moreover, the attainment of this higher 
temperature does not involve a greater consump- 
tion of gas, the difference being due to the fact 
that the heat given out by the combustion is 
distributed over a larger area in the case of the 
ordinary burner. So far, experiments made with 
a view to applying the Méker burner to gas- 
fires have not proved commercially successful, 


Fic. 21.—COMPARISON OF MEKER AND BUNSEN 
BURNER FLAMES. 
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the cost of the arrangement being high, in addi- 
tion to other practical difficulties. It is to be 
hoped that work in this direction will be 
continued. 

The flameless combustion of gas in a porous 

firebrick, as described in the first lecture, 
suggests another possible solution to the problem 
ofimproved radiation. At present it is not found 
possible to maintain such combustion except 
by the use of air under slight pressure; but if 
this difficulty could be overcome the system 
could be applied at once to domestic use. 
' A further improvement in gas-fires could be 
effected by the substitution of a material pos- 
sessing a black, rough surface for the fireclay 
now used, as the radiating power would then 
be considerably increased. Recent attempts in 
this direction have met with some measure of 
success, but the correct material has yet to be 
discovered. Probably the electric furnace, to 
which we are indebted for so many new and 
valuable substances, will be made to yield a 
product suitable for this purpose. 

It is often wrongly stated that the general use 
of gas instead of coal would lead to the abolition 
of fogs.. Moisture in the atmosphere will condense 
evenin the absence of solid particles, under certain 
electrical conditions ; and, as Aitken has recently 
shown, the invisible products of combustion, 
under the influence of sunlight, form nuclei 
round which moisture may condense. A dust- 
less atmosphere would mean that fogs would be 
less dense, and of a lighter colour; and in 


London and similar busy centres the dust in the 


atmosphere arises to a considerable extent from 
the street traffic. There is no doubt, however, 
that the terrors of city fogs would be minimised 
if no smoke were produced. 


Gas COOKING-STOVES. 
' The enormous extension of the use of gas- 
stoves for cooking during recent years is 


due to the obvious advantages offered by 


their use, and to the enterprise of the gas 
companies in providing penny-in-the-slot 
arrangements for the poorer classes. Taking 
into account the fact that a fire must be con- 
tinuously maintained for domestic purposes 
when a range is used, whereas the burners on a 
gas-stove can be lighted and extinguished 
immediately, the financial difference is probably 
in favour of the gas-stove, given good design, 
careful use, and reasonably cheap gas. In 
modern forms the oven is now lagged with slag- 
wool or other insulator, and is thus rendered 
highly efficient from the standpoint of heat 
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economy. ‘The burners at the top are not always 


so satisfactory, the main body of the flame being 
too far away from the centre, so that a vessel 
placed over it is heated more at the sides than 
in the middle. In a well-designed burner, 
consisting of numerous small jets, an air-hole is 
placed in the centre to ensure complete com- 
bustion, but the main body of the flame is still 
near to the centre, as it should be for economy 
of gas. In using the burner the flames should 
not be allowed to spread beyond the edge of the 
vessel to be heated—a precaution frequently 
ignored by those least able to bear the cost of 
the gas thus wasted. For boiling water, the 
most economical form of kettle is one with 
bulging sides and a small flat bottom, as the 
radiating surface is less in proportion to volume 
in this form than in the ordinary kettle ‘with 
wide, flat bottom and vertical sides. Moreover, 
in a kettle with bulging sides, the hot products 
of combustion cling to the sides as they rise, and 
help the heating, whereas in the usual form these 
hot products spread out and miss the sides. 
Experiment shows the superiority of the bulging 
kettle, on a gas flame, to be represented by a 
saving of 15 per cent. in the gas used; but on 
the hot-top of a kitchen range the common 
kettle is superior, owing to the larger surface of 
contact. 

Gas-stoves are now used in most households 
in which gas is available, and, apart from the 


‘question of economy, are of such general con- 


venience as to recommend themselves. In 
some modern forms arrangements exist for 
heating water by means of the escape-gases, 


Hot-WATER RADIATORS. 

When a number of rooms in a building require ~ 
to be continuously warmed, it is often more 
economical to employ radiators, heated from a 
central boiler, rather than individual fires. In 
considering the advisability of installing radiators 
in any given case, it is necessary to take into 
account the initial cost and depreciation as 


compared with other appliances, and to set 
-against this the fact that the fuel bill will be 


reduced by at least one-half by the use of 
radiators. It will then be found that in the. 
case of large dwelling-houses and buildings the 
radiator system will prove more economical, and 
the larger the building the greater the saving. 

The system has the further advantage that a 
supply of hot-water is always available, which 
is a convenience either in dwellings or offices. 
Hot-water radiators work on the principle of 
convection, hot water from the upper part of the 
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boiler rising into. the pipes, whilst an equal 
amount, which has been cooled in its passage 
through the system, enters the boiler at a lower 
level; a constant circulation thus being main- 
tained. A serviceable type of boiler, made by 
the National Radiator Company, is shown in 
section in Fig. 22, the water being contained in 
an annular space round the fire. A similar 
boiler, with storage cistern and attachments, is 
illustrated in Fig. 23, located, as is.usual with 
such boilers, in the basement of the building. 
Coke: or coal may be used as fuel, and the fire 
requires little attention. In warming rooms the 
radiators, consisting of parallel pieces of flat 
. piping, are disposed so as to impart a general 
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ventilating effect—is overcome. In very large 
installations it is often necessary to assist the 
circulation by means of a pump. Instead of 


water, steam at a low pressure is sometimes 
used in connection with radiators. 


ELECTRIC HEATING APPLIANCES. 

The subject of electric heating was fully dealt 
with by Professor Fleming, F.R.S., in a recent 
course of Cantor lectures. It may be stated 
here, however, for the purpose of comparison 
with other methods of heating, that electric 
radiators, although highly convenient for warm- 
ing small rooms or other places, are costly 
initially and in upkeep. They possess the 
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Fia. 22.—SECTION oF “ IDEAL’’ BOILER. 
(National Radiator Company.) 


warmth, or may be located in specially- 
frequented places. To secure the best results, 
the surface of the radiators should be coated 
with rough paint ; but this point is not of such 
importance as is generally imagined, since the 
greater portion of the heat leaves such a surface 
by air-convection, as was made clear in the 


second lecture. An arrangement combining 


heating with ventilation is often adopted in 
connection with hot-water radiators, an example 
of which is depicted in Fig. 23. In this instance 
the radiator is placed beneath the floor of a hall 
(Fig. 24), into which warm air rises from the 
heated surfaces, being replaced by an equivalent 
amount of cold air. Arranged thus, the chief 
defect of heating by radiators—absence of 


Fig. 23.—“ İDEAL ” BOILER AND ATTACHMENTS 
FOR HOT-WATER CIRCULATION. 


advantage of giving off no products of com- 
bustion, and hence may be placed at any}part of 
the room, or used where no fireplace is present. 
Electric cooking appliances are well designed to 
conserve the heat furnished by the current, but 
are also costly to purchase and to use. It is 
claimed by certain makers that a joint of meat 
cooked in an electric oven loses considerably less 
in weight than one cooked in a gas oven, from 
which the products of combustion are continu- 
ously escaping. This is no doubt correct, and 
the same claim may be set up for the oven of an 
ordinary kitchen range. It is admitted that the 
loss in weight consists mainly of moisture, but 
it is contended that a piece of the electrically. 
cooked meat is just as satisfying as the- drier 
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article, and that the saving in meat thus effected 
covers the cost of the electricity used. Even 
admitting this to be true for meat, the same does 
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added hot-water geysers and arrangements for 
producing a continuous supply of hot-water by 
the aid of gas. Truly, our domestic conveniences 


Fic. 24.—COMBINED HEATING AND VENTILATION BY 
MEANS OF RADIATOR. 


not apply to the boiling of vegetables, etc., and 
anyone impressed by the argument from an 
economic standpoint, and becoming dissatisfied 
with the gas-stove on this account, should 
return to the coal-fired range. There is no 
doubt, however, that many of the electric 
cooking appliances are neat and convenient ; 
but even with electricity at one penny per unit, 
they must be regarded as luxuries and not as 
aids to economy. 


MISCELLANEOUS HEATING APPLIANCES, 
It will be impossible in this lecture to give 


are such as our ‘forefathers never dreamed of 
and every year adds to the number, 


RELATIVE Cost oF METHODS OF 
HEATING Rooms. 


In the following table the fuel consumption 
only is taken into account, and not the initial 
cost.of the apparatus, The figures, moreover, 
can only be taken to hold true under the con- 
ditions of efficiency and the prices-of fuel stated, 
which have been taken as referring to the con- 
ditions existing in London, and which will of | 
necessity vary in other localities :— | 


SEa a aaa 


B.Th.U. produced| Percentage Relative 


Method, Source of Heat. for One Penny. |Entering Room. Cost. 
Open fireplace (bad design) Coal at 26s. per ton 110,000 20 1 
s 9 (good design) Coal at 26s. per ton 110, 000 35 0-57 
Closed anthracite stove . Anthracite at 42s. per ton 75,000 75 0°45 
Hot-water radiators Coal at 22s. per ton. 110,000 75 0° 27 
Open gas fireplace (best design) Gas at 2s. 6d. per 1,000 19,000 75 1:54 
; cubic feet 
= „ Gnferior design) Gas at 2s. 6d. per 1,000 19,000 60 1:92 
cubic feet 
Electric radiator. . , Electricity at 1d. per unit 8,400 100 6*5 


more than mention to a number of useful 
heating arrangements which are in daily use in 
addition to those already described. For 
heating rooms and cooking, where gas is not 
available, many useful appliances designed to 


burn oil are manufactured ; to which may be 


In reference to the above table, it- may be 
pointed out that the proportions of the heat 
entering the room by radiation and convection 
respectively differ widely in the various appli- 
ances. Radiant heat tends to warm the objects 
in a room, whereas convection results: in ‘a- 
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direct rise in the temperature of the air. The 
question as to which type of heat is preferable 
from the standpoint of the comfort of the 
occupants is one that must largely be decided 
by individual tastes; most people, however, 


. prefer direct radiations. 


From what has been said it will be evident 
that no system of domestic heating is perfect in 
itself, and the choice of one or the other must be 
guided by the purpose in view. Generally 
speaking, the public exercise much discrimination 
in this respect ; and hence it is common to find 
the open coal fireplace in rooms which are 
continuously occupied; the gas-fire in places 
which require to be heated only occasionally ; 
the anthracite stove in offices and other places 
which it is desired to keep warm day and night 
at a small cost; and radiators in hospitals, 
warehouses, and large dwellings. And by 


those to whom cost is of less importance than 


convenience and cleanliness, the electric radiator 
in the room, and the electric kettle on the table, 
are rightly regarded as valuable additions to 
the equipment of a household. 


The following publications may be consulted 
on the subjects dealt with in the lectures :— 


Exectric Heatinc.—Cantor Lectures by Professor 
_ Fleming, F.R.S. Published by the Royal Society 
of Arts. 


-Heavy Oru Eneines.—Howard Lectures by Cap- 


tain Sankey, R.E. Published by the Royal 
Society of Arts. (For efficiency of engines, etc.) 


HISTORY AND ART OF WARMING AND VENTILATION, 
—By Walter Bernan. Published by George Bell. 
(For early history of domestic heating.) 


HEAT FOR ENGINEERS.—By ©. R. Darling. Pub- 
lished by E. F. & N. Spon. (For fuels, heat- 
insulation, and general.) 


- SUPERHEATING IN Locomotives. — By George 


Hughes. Proceedings of the Institution 


of 
Mechanical Engineers, 1910. f 


SmokE Tests on Domestic GRAgEs.—Published 
by the Coal Smoke Abatement Society. 


SIXTH ORDINARY MEETING. 


Wednesday, January 15th, 1918; WILLIAM 
Henry Davison, M.A., Member of the Council, 
in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Acworth, Joseph John, Ph.D., F.I.C., F.C.8,, Thorn- 

bank, Shootup-hill, N.W. 

Brown, Noel Alfred, 18, North-road, Highgate, N. 


< 
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Chakravarti, Gopal Chandra, B.A., B.L., 72, Russa- 
road, Bhowanipore, Calcutta, India. 


Chopra, L. Wazir Chand, B.A., Gujranwala, Punjab, 
India. 


Clark, John Stewart, Dundas Castle, South Queens- 
ferry, N.B. 


Dick, Captain James Douglas, R.N., United Service 
Club, Pall Mall, S.W. 


Douglas, Hon. James Moffat, Tantallon, Sas- 
katchewan, Canada. 


Drought, James J., F.C.S., Mt. Lundiana Estate 
Molo, British East Africa. 


Hartness, James, Springfield, Vermont, U.S.A. 


Helme, Charles George Gordon, North Lakhimpur, 
Upper Assam, India. 

King, Miss Grace, 1749, Coliseum-place, New 
Orleans, Louisiana, U.S.A. 


Kemp, Theodore, D.D., LL.D., A.B, 1206, Fell- 
avenue, Bloomington, Illinois, U.S. A. 


Longden, G. A. Longden-Geoffrey Appleby, F.G.S., 
Stanton-by-Dale, Nottingham. 

Martland, John, 138, Fifth-street, Edmonton, 
Alberta, Canada. 

Masters, Rev. Walter Edgar, D.D., Harley House, 
Underhill-road, Dulwich, S.E. 


Mitchell, Hugh Henry Gordon, 
Harbour, Madras, India. 


Prest, Stanley Faber, 2, Suffolk-lane, Cannon-street, 
E.C. 

Varma, A. P., B.A., Lyallpore, Punjab, India. 

Varma, B. P., B.A., Executive Engineer, Punjab 
Irrigation, Bhatinda, N.W. Railway, India. 


M.Inst.C.E., 


The following candidates were balloted for 
and duly elected members of the Society :— 


Archibald, John, Woodfield, The Garden Village, 
Church End, Finchley, N. 


Beecham, Sir Joseph, J.P., 9, Arkwright-road, 
Hampstead, N.W. 

Burge, Charles Ormsby, M.Inst.C.E.,11, Porchester- 
terrace, W. 

Dawson, Ralph Currey, A.M.I.Mech.E., Fulwood- 
park, Liverpool. ` 

Duckham, F. W., M.Inst.C.E., 57, Hervey-road, 
Blackheath, S.R. 

Fleming-Jones, Robert, M.D., J.P., Port Moresby, 
Papua, British New Guinea. 

Grafflin, Mrs. A. L., Filston Manor, Glencoe, 
Baltimore County, Maryland, U.S.A. 


Morton, James, Messrs, Alexander Morton & Co., 
Dentonhill, Carlisle. 


Nobbs, Walter William, 71, Haverstock-hill, N.W. 


Ward, John Cecil, A.M.I.Mech.E., Imperial Steel 
Works, Sheffield. 
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The paper read was— 


-THE BRITISH SEA FISHERIES: 
THEIR PRESENT CONDITION AND 
FUTURE PROSPECTS. 


By J. Travis Jenkins, D.Sc., Pu.D. 


In 1885 the first attempt was made to collect 
in a systematic form the statistics of fish caught 
and landed on the English coasts. Previously 
only the Scottish Fishery Statistics had been 
collected at all accurately. Although it is 
doubtful whether the returns of the quantities 
and values of fish landed in England, Wales and 
Ireland are even approximately correct for 1885, 


the figures are appended for comparison with 
those of 1911. 


| Weight. Value. 
Tons. £ 
England and Wales 320 , 000 38,957,000 
Scotland 236 ,000 1,476,000 
Ireland (estimate) . 24,000 643 ,000 
580,000 6,076,000 


The latest complete returns available (those 
for 1911) are :— 


| Weight. Value. 
Tons. £ 
England and Wales 720,950 8,051,486 
Scotland 408,786 3,045,355 
Ireland . 49,474 315,679 
1,179,210 | 11,412,520 


Since 1885 the weight of fish landed in the 
British Isles has been practically doubled, and 
in like manner the value has increased by 
nearly 100 per cent. Whether this increase 
can be maintained in the future is a matter for 
conjecture, and without a detailed analysis of 
the present condition of the sea fisheries no 
statement regarding the future can be made 
with any degree of confidence. 

The number of fishermen and fishing boats 
engaged in the sea fisheries during 1911 was as 
follows :— 


LL 


Vessels 
Fisher- | i 
men and)... |., | o., | Total. 
1st 2nd srd 
Boys. sine d claas: 
Engiand and)! 44,281 | 3,521 | 3,920 | 1,960 | 9,401 
Scotland . 38,626 | 3,262 | 2,670 | 3,226 | 9,158 
Treland . . | 20,098) 420 |2,914 | 2,181) 5,515 
103,005 7,867 | 24,074 


7,203 | 9,504 


E AN a 
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First-class boats include vessels of fifteen tons 
gross tonnage and upwards in the ease of 
steamers, and in the case of sailing vessels 
of fifteen tons register tonnage and upwards, 

Second-class boats include all steamers of 
less than fifteen tons gross tonnage, and all 
boats (other than steamers) of less than fifteen 
tons register tonnage, or of 18ft. keel and 
upwards. 

Third-class boats include all those under 
18 ft. keel. 

Modern methods of catching sea fish on a 
large scale fall into one of three categories, viz. :— 

1. The method involving the use of a mov- 
able net—e.g., the trawl. 2. The method in- 
volving the use of a fixed or floating net—e.g., 
the drift-net. 3. The method involving the use 
of a baited hook—e.g., line fishing. 

Sea-fish are classified in the official statistics 
for England and Wales into demersal and 
pelagic, according to whether the fish be caught 
on the bottom or near the surface. 

Demersal fish are caught by trawling and 
lining, pelagic fish by drift-netting. Some 
pelagic fish, however, are caught by the trawlers 
—for example, herring, which during the day- 
time seek the bottom of the sea. i 

The following table shows the quantity and 
value of demersal and pelagic fish landed in 
England and Wales during 1911 :— 


Pelagic. Demersal. 
Quantity. Value. Quantity. Value. 
Cwts. £ Cwts. £ 
6,340,722 


5,505,388 1,695,883 | 8,906,496 


Of the various implements of fishing the 
trawl is undoubtedly the most important. 
Briefly, the trawl is a conical bag of netting 
dragged along the bottom of the sea. Many 
people seem to think that a sailing vessel or 
steamer is stationary whilst engaged in trawling, 
but that is not the case. The vessel moves 
ahead at a slow rate of speed—from two to six 
miles an hour—while the net is dragging astern 
at the bottom. ‘There is evidence that trawling 
originated in Devonshire—most probably at 
Brixham. The old-fashioned type of trawl-net, 
and that still used by the smacks, was attached 
to a beam of wood, to either end of which a 
triangular iron frame—the trawl-heads—were in 
turn affixed. The upper end of the net is 
attached to a head-rope, which is laced up to 
the beam. The lower margin of the net is 
attached to a much heavier rope, the foot-rope, 
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which curves back widely between the bases 
of the trawl-heads. When fishing, the whole 
arrangement is dragged along by means of two 
ropes—the bridles—attached to the héads. The 


bridles are shackled together, and from the 


shackle the single trawl-warp leads to the vessel. - 
In’ the net itself there are traps or pockets 


which prevent, or at any rate hinder, the egress 
of the fish. It is obvious from this description 
that only such fishes as live on the sea bottom 


are captured by the trawl, and these are the 
demersal fish of the ‘official returns. In ad- 
dition to fish, any other objects lying on the 
sea bottom are captured by the trawl. For 


A STEAM TRAWLER. 


instance, starfish or other invertebrates are 
frequently taken in great abundance. A small 
trawl with a fine mesh is a favourite device for 
the capture of shrimps. In modern steam 
trawlers the beam-trawl is replaced by a much 
more effective instrument—the “otter” trawl. 


Hosted by Google 
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In this instrument the beam is abandoned and 
the heads are replaced by two large boards— 
the “otter” boards. These boards are shod 
with iron, and are somewhat larger than ordi- 
nary doors. One great advantage of the otter- 
trawl is that the width of the mouth of the net 
can be greatly increased. The -heavy and 
clumsy beam is replaced by a strong head-rope. 
The net is kept open by the re-action of the water 
on the pair of boards. Each board, and conse- 
quently each end of the net, is attached to the 
steamer by a separate warp. A modern steam 
trawler is a large and powerful vessel of most 
excellent sea-going qualities. Such a vessel may 
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deck hands, cook, two engineers and a fireman. 
Seme of the larger steam trawlers, which make 
very lengthy voyages, carry additional hands. 
Payment is partly by fixed wages and partly 
‘by share. 

Trawling will capture any species of fish 
living on the sea bottom. The second chief 
method of fishing—drift-netting—is, on the con- 
trary, only designed to catch one species, usually 
either herring or mackerel, and that not on the 
bottom, but while swimming on or near the 
surface. Drift-netting is carried on by both 
steamers and sailing vessels, and a short descrip- 
tion of each type of vessel is appended. A steam 


A SECoND-cLASS TRAWLER. 


be of 123 tons net tonnage or upwards, with 
engines of 80 horse-power or more, and may cost 
from £6,000 to £7,000 to build. For convenience 
of fishing, a steam trawler carries two trawl-nets 
in readiness for instant use, one on either side 
of the ship. When on the fishing-grounds 
fishing is continuous. 
is from five to six hours, and as soon as the net 
is hauled and cleared it is shot again. Trawling 
is possible at depths of from five to 200 fathoms, 
except where the ground is very rocky. Beyond 


100 fathoms trawling is not at present exten- 


sively practised on a commercial scale. 
As a rule a steam trawler carries nine hands, 
consisting of the master, mate, boatswain, two 


The duration of a haul > 


drifter is generally somewhat smaller than a 
steam trawler, averaging about 90 ft. in length, 
about 184 ft. in breadth, and with a draught of 
10 ft. From the deck of the steamer rise two 
pole masts, each of which can carry a sail. The 
foremast is fitted in such a way as to be capable 
of being lowered when the vessel is engaged in 
fishing. The crew usually consists of nine men, 
and for their greater safety the vessel is divided 
into water-tight compartments. For lighting 
purposes acetylene gas is used, and this illumi- 
nant is frequently utilised on trawlers, though 
many of the latter vessels are fitted up’ with 
electric light. The engine of the drifter is of 
the compound surface-condensing marine type, 
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developing 240 h.p. and giving a speed from 
ten to eleven knots per hour. The average cost 
of such a vessel may be fixed at £3,300, and in 
addition the fishing gear would cost £760. The 
sailing drifter of Scotland is rapidly being exter- 
minated by this type of steamer. Except in 
comparatively few cases, where the old type of 
sailing drifter, termed the “ Scaffie,” is still in 
use, the “‘ Fifie ” is the only boat employed in 
drift-net fishing for herrings by the fishermen of 
the towns and villages of the eastern seaboard 
of Scotland, from Berwick to Macduff, at Wick, 
and in the Orkney and Shetland Islands, while 
the “Zulu” is the only one used along the 
southern shore of the Moray Firth, stretching 
from Banff to Inverness. Of the three types the 
Fifie is considered the safest when sailing before 
a heavy sea, but is not so easily handled as the 
Zulu in confined waters. A Fifie boat of the 
largest size would require a crew of seven men 
and a boy. ‘The area of drift-netting carried 
would amount usually to 42,000 square yards, 
consisting of seventy separate nets each with an 
area of 600 square yards. Assuming the length 
of each net to be 37 yards, a fleet or train of 
nets will in this class of vessel extend to 
2,590 yards. On steam-drifters the length will 
be much greater. The drift-net is supported on 
a line carrying cork floats, which is in turn 
attached to ropes and buoys supporting the net 
at a varying depth from the surface. The whole 
fleet is attacfied by a rope to the fishing vessel 
and drifts with the tide. Reduced to its simplest 
definition, the drift-net is a completely sub- 
merged vertical wall of netting. The mesh of 
the net will be of uniform size, varying with the 
fish it is expected to eatch. A herring-net 
generally has from thirty-three to thirty-six 
meshes to the yard, a pilehard-net forty-five 
or more, and a mackerel-net from twenty- 
five to twenty-eight. The success of the fishing 
depends on encountering a shoal of fish of the 
size requisite. The fish strikes the net, its head 
slips through, and the increasing diameter fixes 
it in the net. 

In Scotland a considerable quantity of 
demersal fish is caught by means of long lines 
furnished with baited hooks, but even here, as 
elsewhere, this kind of fishing is falling off. A 
long line may be as much as seven miles in 
length. At regular intervals pieces of line from 
two to three feet long, the “ snoods,” are 
attached, and these snoods carry the hooks. 
The line is usually shot in the evening and fished 
in the morning, its position at sea being marked 
with buoys. 
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The. statistics of the white-fish fishing in 
Scotland illustrate in a remarkable manner the 
gradual supplanting of line-fishing by the steam 
trawler. In 1894 the catch of line fish amounted 
to 1,400,000 ewts., and of trawl fish 400,000 cwts. ; 
in 1904 the totals were, line fish 800,000 cwts., 
and trawl fish 1,700,000 cwts. In 1911 there had 
been a slight recovery of the line-fishing due to 
the introduction cf motor propulsion in the 
smaller inshore fishing, but meanwhile the 
amount of trawl-caught fish had gone up to 
2,127,001 ewts. 

It must not be forgotten that it is largely as 
a measure of protection to this and other classes 
of inshore fishing that the policy of closing 
Scottish waters to trawling has been advocated 
for many years by the Scottish Fishery Board. 
The number of resident fishermen on the coasts 
of the Moray Firth, which may conveniently 
be taken as an example, fell from 12,000 in 1892 
to 10,261 in 1906. Taking the districts Fraser- 
burgh to Wick inclusive, the totals for 1910 
correspond very closely with those for 1906. 
Even so, for the whole of Scotland the line- 
fishing continues to show a decline, the catch 
being less than half what it was ten years 
previously. 


THE TRAWLING GROUNDS. 


For statistical purposes the trawl-caught fish 
landed in England and Wales is referred since 
1905 to one or other of fourteen fishing areas, 
Taking these in order from north to south, the 
first important area is the “ White Sea.” 

This area was first visited by English trawlers 
in 1905, and was only then fished on in the 
summer months. Competition, ever keen, has 
now compelled trawlers to fish these grounds 
the whole year through. This area is not within 
the White Sea proper; at any rate, not to any 
appreciable extent. A more proper designation 
would be Barents Sea. Fishing was probably at 
first most extensively practised in the vicinity 
of Kanin Nos, on the eastern side of the entrance 
to the White Sea. There can be little doubt that 
these grounds will continue to yield more and 
more fish for the British markets (the percentage 
for England and Wales has gone up from 0:57 
in 1906 to 4°27 in 1911), and trawling will be 
carried on anywhere eastward of North Cape, 
where the nature of the bottom and the presence 
of ice do not render it impossible. The estimated 
area of these grounds within the 100 metre line 
(109 fathoms) is 128,900 square miles. From the 
east coast fishing ports to the Kanin Nos 
grounds and back means a voyage of about 
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3,500 miles. An overwhelming percentage of the 
fish taken from this region is plaice. 

The second region of importance is Iceland, 
where the estimated area of the fishing-grounds 
amounts to 36,600 square miles. Next to the 
North Sea it is the second region in order of 
importance to British fishing (trawling), though 
Signs are not wanting that it may, in the imme- 
diate future, sink to either the third or fourth 
position. The fish that were wasted when these 
grounds were first discovered would now alone 
make voyages profitable. The effect of steam- 
trawling, even on extensive and recently dis- 
covered (as compared with the North Sea) areas 
is shown from a study of the statistics of plaice 
landed from Icelandic waters, viz. :— 


Total quantity Average catch per 


landed. day’s absence. 
Cwts. Cwts. 
1906 186 , 382 5:32 
1907 172,352 5:08 
1908 124,532 3°92 
1909 100, 263 3°71 


The total area available for trawling is confined 
to a comparatively narrow belt encircling the 
islands, where all the northern types of fish, such 
as cod, haddock, plaice, halibut, ling, and coal- 
fish, abound. 

The third area is subdivided into two regions; 
the waters surrounding the Faroe Islands and 
those of the Faroe Bank. These regions are 
separated by a deep-water channel. The esti- 
mated area of the ground is 4,950 square miles. 
This area is a very prolific one, the chief fish 
being cod and haddock. 

Around Rockall, an isolated rock situated in 
the North Atlantic in 57° 36’ N. latitude and 
13° 42’ W. longitude, there is an extensive bank 
fifty miles long and about twenty-five broad, 
where trawling is now carried on. The area is 
estimated at 3,400 square miles. Here the 
haddock and the ling are the two most abundant 
species. 

The fourth statistical region is the North Sea, 
still by far the most important of all the trawling 
areas, in spite of the fact that it is slowly but 
surely being overtaken by some of the others. 
With a trawlable area of 152,500 square miles 
it will challenge comparison merely on the point 
of size with any of the other regions. This area 
is bounded on the north by latitude 61°, and is 
separated from the Baltic by a line drawn from 
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the Naze to Hanstholm in Denmark. The 
Straits of Dover mark it off from the English 
Channel, For many statistical purposes it is 
subdivided into separate areas, but the ċón- 
sideration of the peculiarities of these is beyond 
the scope of the present paper. Practically 
every variety of demersal fish is recorded from. 
its fishing-grounds, but, broadly speaking, it 
may be stated that the predominant species 
are the cod, haddock and plaice. Plaice and 
soles are found in greater abundance in the 
southern portion, and cod and haddock in the 
deeper, more northerly region. The grounds off 
the North of Scotland comprise the fifth region, 
with an estimated area of 18,100 square miles. 
This includes the seas surrounding the Orkney 
and Shetland Islands. It is separated from the 
North Sea by an arbitrary boundary line drawn 
in a north-easterly direction from Duncansby 
Head to the Orkneys and joining North 
Ronaldsha to Sumburgh Head in the Shetlands. 
Its western boundary is the meridian of 5° W., 
which separates it from the sixth region. The 
chief fish caught here are haddock, ling, skates 
and rays. ‘This region, though a small one, 
should continue to show an increased yield for 
years. 


The sixth region is entitled “ Westward of 
Scotland ” in the Fishery Statistics. It extends 
from the preceding region to the southward and 
westward, and includes the whole of the west 
coast of Scotland. It is separated from the 
Irish Sea by a line drawn from the Mull of 
Cantyre to Fair Head (Ireland) and from the 
West of Ireland by a line drawn true west from 
Fagle Island off the coast of County Mayo. 
Its area is calculated at 32,100 miles. Northern 
types, like coalfish, ling, halibut and megrims, 
occur, along with gurnards, skates and rays 
and more southerly types such as hake and 
bream. 


Another region is the west of Ireland, which 
forms a continuation of the preceding area. It 
continues from the line drawn from Eagle Island 
to a line drawn west from Loop Head, in County 
Clare. ‘These grounds, at any rate in deeper 
water, teem with hake. The other principal fish 
are haddock and megrims mixed with bream 
and gurnards. The area is about 9,000 square 
miles. The next area is that of the “ South of 
Ireland.” An extensive region, known as the 
South-west Bank, lies to the southward and 
south-westward of Ireland. It is separated by 
an irregular line following the 100 metre limit 
from the adjacent areas of the Bristol and 
English Channels. Considerably more than half 
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the fish landed from this area are hake, and it 
may, therefore, be considered as a typical deep- 
water trawling area. 

The Blaskets—an important fishing-ground— 
lie on the line separating this area from the west 
of Ireland, and the ‘‘ Smalls”? on the line 
between it and the Bristol Channel. Its area is 
50,500 square miles, and the statistical evidence 
shows that it is steadily increasing in value as a 
fishing-ground. 

The Irish Sea is much smaller than the pre- 
ceding, and comprises only 15,700 square miles. 
It is bounded by lines drawn across St. George’s 
and North Channels. This is one of the few 
remaining areas where a large percentage of the 
fish is still landed by sailing trawlers, though 
the statistics for 1912 will probably show that 
even here sail is gradually being ousted by 
steam. Soles, plaice, skates and rays are the 
characteristic fish. 

The next area, the Bristol Channel, is still 
smaller, comprising only 8,600 square miles. 
As in the Irish Sea, the sailing trawler still puts 
up a plucky fight against extinction. Soles and 
skates and rays predominate. In fact this area 
and the Irish Sea might be considered together, 
so similar are they in many respects. 

The English Channel has a potential trawling 
area of 25,200 square miles. Its western 
boundary is the 100 metre line. A large pro- 
portion of the fishing takes place in the shallow 
inshore waters, and the area is for the most part 
exploited by small fishing vessels of the second 
and third class. Soles, brill and turbot form the 
most important part of their catch. 

The Biscayan grounds include a trawl- 
able area of over 31,000 square miles off the 
coast of France and the north coast of Spain. 
Abeut three - quarters of the fish landed 
from these grounds is hake. Apart from this, 
fish trawling on these grounds would prove 
unremunerative. 

Lastly come the Portugal and Moroccan 
regions, comprising about 20,500 square miles. 
They consist of a very narrow band of trawlable 
ground extending from Cape Finisterre own 
to 30° North latitude. Hake, soles and skateform 
90 per cent. of the catch. 

Drift-netting for herrings is carried on off the 
coasts of Scotland and Ireland and the East 
Coast of England. 

In Scotland three seasons are distinguished : 
(1) The winter herring fishery, which includes 
the first three months of the year, and is carried 
on mainly in the Firth of Forth; at Wick and 
Stornoway. (2) The early herring fishery, 
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carried on mainly in May and June, formerly 
almost exclusively on the west coast and to 
the west of Shetland, but now mainly an east 
coast and east side of Shetland fishery. (3) The 
great summer herring fishery, from July Ist to 
the end of the year, carried on at the Orkneys 
and Shetlands, at Aberdeen, Peterhead, Fraser- 
burgh and Wick, The total yield of the herring 
fisheries of Scotland during 1911 was 5,036,484 
owts., of a value of £1,505,334. 
The total yield of herring for 1911 was :— 


| Cwts. £ 
England and Wales . 4,995,976 | 1,474,065 
Scotland 5,036,484 | 1,505,334 
Ireland . 652,553 166 , 544 


10,685,013 | 3,145,943 


Herring is still the most valuable species of 
fish caught in British waters or landed in the 
British Isles. The herring landed in England 
and Wales is practically all caught on the east 
coast—namely, 4,724,322, out of the total of 
4,995,976 cwts. 

Now, although trawling is primarily adapted 
for capturing demersal fish, it is possible by 
modifying the net for the purpose to catch large 
quantities of pelagic fish. During the last few 
years steam trawlers have, as a matter of fact, 
made large hauls of herring; and in certain 
districts the drifters have been alarmed at what 
they consider an encroachment on their pre- 
rogative. This culminated in the years 1910 and 
1911, and the drifting fraternity commenced to 
agitate for restrictions to be placed on trawling 
for herring. 

Trawlers with nets specially adapted for the 
capture of herring now fish regularly from 
Grimsby, Hull, Milford, Fleetwood, and Aber- 
deen. In particular to Fleetwood belongs the 
credit (or discredit) of the improved (or degraded) 
herring-trawl. These Fleetwood steamers take 
herring of particularly good quality from the 
Trish coast, while those landed at the East Coast 
ports are caught chiefly in the vicinity of the 
Dogger Bank, and are generally young, plump 
‘“ Matties ° (7.2, maidens) full of milt or 
roe. 

A detailed account of the origin and progress 
of this method of fishing for herring is given in 
the Report of the Scottish Fishery Board for 
1911 (pp. xxi—xxiii), to which reference should be 
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made. As regards England and Wales, in 1907 
herring amounting to 134,390 cwts. were landed 
by trawlers, this forming 3 per cent. of the total 
catch of herring; in 1911 this amount had 
increased to 292,575 ewts., forming 5-9 per cent. 
of the whole catch. 

As a result of the agitation by the drifters the 
Prime Minister in 1912 appointed a committee 
(with Mr. Hobhouse as chairman), “‘ To consider 
if it is practicable or desirable to extend for 
fishing purposes the limits of territorial waters, 
and whether prohibition or further regulation 
as to the methods or times of sea-fishing are 
desirable, particularly in relation to trawling 
for herring, and to report accordingly.” 

To forecast the trend of events in the fishing 
industry is a very difficult matter. On the one 
hand you have the advocates of unrestricted fish- 
ing, and on the other hand you have those who 
advocate some measure of restriction. Most 
students of fishing problems belong to the latter 
group; it is the method of regulation that 
people disagree about. 

From the appended table it will be seen that 
in the last quarter of a century the amount of 
fish (excluding shellfish) landed in the British 
Isles has become doubled. During the last 
fifteen years the increase is particularly notice- 
able. 


WEIGHT IN Tons or Fisa LANDED ÍN THE 


BRITISH ISLES. 
r ey 


England and 


Wales. Scotland, Ireland. 
1885 320,000 | 236,000 24 ,000 
1890 805,000 | 268,100 89 , 950 
1895 363,000 | 305,200 81,450 
1900 420,000 | 268,450 30,200 
1905 565,000 | 892,815 50,000 
1910 655,900 | 435,432 52,000 


If the rate of increase remains the same the 
quantity of fish landed in the British Isles should 
amount in 1935 to over 24 million tons. Sea- 
fishing cannot be carried out on a commercialscale 
in the open ocean, and all our fish is caught, and 
will continue to be caught, on the “ Continental 
shelf ’’ adjoining these islands. Can this area, 
large as it is, continue to stand the ever-increasing 
strain of the British and Continental fishing 
fleets (the latter alone numbering over a thousand 
steam vessels in 1911), with the present restric- 
tions on over-fishing, or. will new regulations be 
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necessary, and, if so, on what system must any 
new regulations be based or framed ? 

At present fishery legislation .(with some 
minor exceptions—e.g., the police regulations 
in the North Sea Convention of 1882) is of a 
national character, and only affects the subjects 
of any given nation while fishing within the 
narrow limits of the territorial waters as at 
present defined. Outside the territorial areas 
(with the exception of certain Scottish and Irish 
waters which are closed to trawlers flying the 
British flag) there is no legislation which makes 
or provides for any closed area or any close 
season for sea fish. Obviously any closed area— 
such, for instance, where spawning fish congre- 
gate at certain periods of the year—if outside the 
territorial waters, must be closed by international 
agreement, as any closure by an individual 
nation would still leave such area free to be 
exploited by the fishing fleets of other countries. 

Let us, then, examine the statistics of demersal 
fish landed in England and Wales, since any 
exhaustion of the fishing-grounds is far more 
likely to make itself felt first for demersal than 
for pelagic species (see table on p. 238). 

One fact will at once strike the most casual 
observer, and that is that the North Sea, which 
twenty-five years ago yielded practically the 
whole of the demersal fish landed in England and 
Wales, now yields less than 43 per cent. Put in 
another form, the statistics enable us to compare 
the North Sea with the extra-North Sea areas :— 


ENGLAND AND WALES. 
DEMERSAL FisH, Werat IN Tons LANDED. 


Year, From North | Per cent. of | Beyond North 


Sea. whole. Sea. 
1908 260,313 79°40 67,625 
1904 226 , 678 74°70 78,216 
1905 207 ,440 68°95 93 , 395 
1906 217,572 54°75 203 , 866 
1907 220 ,609 49°58 224 , 880 
1908 204 ,008 47°20 228,175 
1909 198,505 45°14 241,214 
1910 186 ,628 43°63 241 , 106. 
1911 185,752 49°49 252,118 


Since long and hazardous voyages are only 
taken when the nearer grounds cease to be 
profitable, it would seem that the North Sea is 
declining in productivity at a very rapid. rate, 
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ENGLAND AND WALES. 


TABLE SHOWING PERCENTAGE OF DEMERSAL FISH LANDED FROM EACH REGION. 


1906. 1907. 1908. 1909 1910 1911. 
White Sea. . . .. . "57 1:02 1:64 3°84 3°80 4°27 
Iceland . 20°90 18°77 20°04 15°51 17°27 18°74 
Faroe 7°79 7°50 4°64 6°93 6°76 6°86 
Rockall . 1°38 1°38 62 0°68 0:49 0:35 
North of Scotland. . . . "12 “17 41 0°66 1:09 1:04 
North Sea . 54°75 49°58 47°20 45°14 43°63 42- 42 
English Channel 2°78 2°23 2°12 2°10 2°02 2'11 
Irish Sea . . . . ‘’ "95 1°38 1°34 1°49 1:98 2°58 
Bristol Channel 1°02 1:13 1:25 1°23 1°28 1°61 
West of Scotland . 3°OL 4:56 7°59 8:90 9°31 8°41 
West of Ireland . .. . “09 "05 25 0:06 0°16 0°87 
South of Ireland 5°55 11°66 12°09 12:79 10:97 9°87 
Biscay . . . . . . . "78 *48 51 0:12 0:33 0:22 
Portugal and Morocco . . °31 "14 30 0°55 0°91 0°65 


and this result is due to excessive steam trawling 
over an area which cannot be considered a small 
one, seeing that there are about 150,000 square 
miles of trawlable ground in the North Sea, practi- 
cally every square yard of which has been fished. 
Not only are the North Sea grounds suffering 
from the effects of over-fishing, but there is 
evidence to show that the Icelandic waters and 
the “hake grounds ” off the South of Ireland 
are undergoing a gradual process of exhaustion. 

There can be little doubt that the study of 
commercial statistics, always provided they are 
reasonably accurate, is the best method of 
elucidating fishery problems. Attempts have 
been made from time to time to trawl in selected 
areas by means of a vessel specially detailed off 
for the work. This method, though it is un- 
doubtedly of great interest and importance, as 
giving us reliable pictures of the fauna and flora 
of any area, is, from the point of view of the study 
of overfishing, open to grave objections, the 
chief of which is that the number and frequency 
of the hauls is bound to be small, and the conse- 
quent paucity of fish militates against reliable 
conclusions being drawn. There can be no 
question that, as regards the study of over- 
fishing, or the depletion of the fishing-grounds 
owing: to the efforts of man,.the method of 
analysing reliable commercial statistics is 


infinitely preferable to studying the results of 
hauls taken from a single vessel, no matter how 
frequently those hauls may have been made 
and how carefully they may have been recorded. 
To argue otherwise is like arguing about the 
immaculate conception or the rotundity of the 
earth. 

So far as the extra-North Sea grounds are 
concerned, they continue to show, as a whole, 
a steady increase in productivity. In 1885 the 
total quantity of demersal fish landed was 
183,593 tons, the bulk of which was caught in 
the North Sea. In twenty-five years that has 
increased to 437,870 tons, but practically the 
whole of the increase is due to the extra-North 
Sea areas (the North Sea yield in 1911 being 
185,752 tons). Thus we are now dependent on 
any increase of demersal fish from these extra- 
North Sea areas. A detailed examination of the 
returns does not tend to reassure one. Six of 
these areas, viz., Rockall, the North of Scotland, 
the West of Scotland, the South of Ireland, 
Biscay and Morocco, show a decreased yield in 
1911 as compared with 1910, and this in spite 
of the comparatively short period these grounds 
have been worked by steam trawlers. The 
fishing area of these six grounds is over 155,000 
square miles, 2.e., considerably more than the 
area of the North Sea itself. The Icelandic 
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grounds, with a trawlable area of 36,608 square 


miles, show a slight decrease in 1911 when com- 
pared with 1906, the first year in which statistics 
in this form were collected. 

There is, therefore, grave reason to think that, 
if the present prosperity of the fishing industry 
of these islands is to continue, further restrictions 
will, in the future, have to be placed on the 
fishing industry. These, to be effective, must be 
of an international nature, and they naturally 
fall into one of four divisions. 

Either there can be (1) an increase of the 
present narrow area of territorial waters, or 
(2) the closure of arms of the sea within the 
boundaries of any nationality, or (3) the closure 
of spawning-grounds or “nurseries” of young 
fish outside the territorial waters, or (4) the 
prevention of the landing and sale of immature 
fish, 

The scope of the present paper does not 
permit one to weigh the pros and cons of any 
or all of these proposals. That they have been 
seriously considered by the National Sea 
Fisheries Protection Association (which is 
predominantly a steam-trawling organisation) 
from time to time is a matter of common know- 
ledge to all students of fishery problems. 

As regards restrictions on fishing outside the 
territorial limits, the leaders of the trawling 
industry, at a conference held at Hull in 1890, 
decided to abstain from fishing on an area off 
the Danish and German coasts, no less than 
3,600 square miles of which were outside the 
territorial waters. This area was one much 
frequented by young fish. Failing legislative 
sanction, this self-denying ordinance soon broke 
down and never really became effective. 

The closure of “arms of the sea,” t.e., gulfs, 
bays, or firths which contain fishing-grounds 
outside the territorial waters, does not seem to 
have been fairly considered by the trawlers’ 
society. Naturally they have objected to a 
partial closure, t.e., a closure which was effective 
against British trawlers only and inoperative as 
regards foreigners. 

The third method of regulation, that is, the 


closure of spawning-grounds or nurseries of fish,. 


was approved of by the National Sea Fisheries 


Protection Association at their annual conference 


in 1892. The resolution, which was passed 
unanimously, was as follows :— | . 
“That, in the opinion of this conference, all 
trawling should be illegal in territorial waters, 
and that further restrictions be imposed for the. 
purpose of protecting spawning-beds . and 
breeding-grounds.”’ 
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The prevention of the landing and sale of 
immature flat fish has been repeatedly approved 
of by all sections of the fishing industry. Bills 
have been introduced into Parliament (notably 
in 1900 and 1904) with the object of enforcing 
the prevention of landing and sale, but owing 
mainly to the difficulties of fixing upon a size 
limit which shall combine the maximum of 
protection with the minimum of disturbance 
to the trade, the Bills have been dropped. __- 

The last occasion on which this subject was 
debated by the National Sea Fisheries Protection 
Association was at a conference in 1902, when 
the following motion was carried :—‘‘ That this 
conference regards as conclusive the evidence of 
a widespread diminution of the supply of food 
fishes in the North Sea and adjacent grounds, 
and is of opinion that the only practical remedy 
is the prevention of landing and sale of immature 
and undersized fish.” 


DISCUSSION. 


THE CHAIRMAN, in opening the discussion, said: 
Dr. Jenkins was not altogether a stranger to the 
members, as only last year he received the Society’s 
Medal for a paper on the fisheries of Bengal. The 
Society had always taken avery keen interest in the 
fisheries of the United Kingdom, and from time to: 
time papers had been read before.it on those fisheries, 
possibly the most noteworthy of the old ones being 
one by the famous Frank Buckland. Dr. Jenkins, 
in his paper that evening, might be considered to’ 
have brought the information with regard to British 
fisheries up to date. There were some figures in 
the paper, which, to the lay mind, unacquainted 
with the statistics of sea fisheries, were very 
remarkable. For instance, the total value of 
the fish landed in the United Kingdom in 1911 
amounted to no lessa sum than nearly 114 millions, 
which was the amount received by the fishing 
industries for 1,179,200 tons of fish. He -had been 
making a calculation during the paper of how. 
that worked out, and if he was correct, it came out 
at slightly over a penny a pound. If that was so, 
it was only another instance of the comparative 
smallness of remuneration which the actual pro- 
ducer in so many industries actually received; 
that was to say, the men who had the hard work 
of raising fish from the depths of the sea 
and bringing them to market received a very 
small proportion of the actual price which the 
general public paid for their fish. Another re- 
markable figure was that some of the long lines 
used in the Scotch fisheries were as much as 
seven miles in length. Such a line would 
reach ‘from Shepherd’s Bush to the Bank. 
He supposed the most important point in the 
paper was where Dr. Jenkins referred to the great 
decrease in the yield of fish from the North Séa 
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and from the area which he described as the 
‘Continental shelf.” From that Dr. Jenkins drew 
the argument that the supply of fish in that area 
was -rapidly decreasing, but it occurred to him 
(the Chairman) that possibly there might be 
another - explanation, for although it was quite 
true that the tonnage of fish delivered in England 
and Wales from the North Sea had fallen from 
260,300 tons in 1903 to 185,700 tons in 1911, at the 
same time the production of the other areas had 
increased during the same period from 67,600 tons 
to 252,100 tons, That was to say, the total tonnage 
delivered in England and Wales had increased 
from 328,000 tons in 1903 to no less than 437,800 
tons in 1911. Therefore, in spite of the somewhat 
depressing statistics with regard to the North Sea, 
there still seemed to be some truth in the old 
adage that there was as good fish in the sea as had 
ever been taken out of it. With regard to the 
argument as to the actual numbers of the fish 
in the North Sea having decreased, it seemed to 
him (the Chairman) that there was a possibility 
that this to some extent might be- explained 
by the great advance in steam trawling. The 
steam trawler had been improved immensely 
during the last ten years, both in size and 
tonnage, and voyages to distant seas, which were 
a ‘short. while back somewhat hazardous under- 
takings, were now a matter of little difficulty, and 
attended with small risk. The facilities for storing 
fish on such vessels were also much improved, and 
it. seemed to him to. be a possibility that fishing 
associations and fishermen might have found it 
more profitable to take out these big steamers to 
places :where’ they ‘would have a freer run, with 
fewer- competitors, ‘and where probably the fish 
were more plentiful. But whether or not there 
was an actual diminution in the number of fish in 
the- North Sea, he thought all were agreed that it 
was high time that some of the suggestions made 
in: the paper: were put into force, especially ‘the 
closure. of spawning-grounds or nurseries of young 
fish outside’ the territorial waters and the pre- 
vention of: the landing and: sale of immature fish 
in this country. In-all kinds of sport it was a 
well-recognised rule that no animal, fish, or bird 
- ghould be interfered with at its breeding, spawning 
or nesting time; and he certainly thought it was 
very. necessary that some international conference 
should. be held on the matter; with a view to 
restrictive regulations being drawn up. 


Mr. W. R. Apams said a trawler picked up 
immature fish from the bottom of the sea, and it 
was of no use putting them back in the sea, as by 
the time they were got to the surface they were 
dead. 


Mr. W. H. Prset, referring to the. Chairman’s 
calculation as to the price of. fish, said there was a 
considerable amount of money which had.to be paid 
away in expenses before the fish reached the public. 
The railway. companies took a toll on it of some- 
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thing like £3,000,000 a year, and there were several 
hundred thousand people employed in dealing 
with fish before it actually reached the public. 
Anyone who knew his London well was aware 
that for ten or eleven months out of the year 
fish could be bought retail.in the-poorer districts— 
and even within half a mile of the meeting-room— 
at twopence per pound. There was no cheaper 
food for the public than fish. It was, however, 
difficult to convince some of the more wealthy of 
the population that that was so owing to various 
circumstances which would take too long for him 
to refer to that evening, but if those same people 
would go to a poor district and pay cash they would 
obtain it very cheaply. The questions which the 
author had put before the meeting were of. very 
great importance to the country, and he thought 
when he told the members that it took 3,000 people 
to eat a ton of fish, that fact would be brought 
home to them. If it was calculated out it would 
be found that enough fish was landed in this 
country to give everybody about a meal and 
three quarters per. week. The-author’s figures 
were a little deceiving, inasmuch as in . 1885 
nearly all this country’s fish came from the North 
Sea; but things had altered entirely since that 
period. In 1885 Great Britain was far in front of 
any other nation in regard to fishing, but other 
nations had- been gradually catching her-up, and 
though the supply of British-caught-fish in the 
North Sea had not increased, the supply of German, 
French and Belgian fish had very largely increased ; 
and in order to arrive at the quantities of fish in 
the North Sea those three things had to be calcu- 
lated together. He himself thought that the 
strength of the North Sea fishing-ground as a 
producing area had been arrived at years ago, but 
he did not think that for the last fifteen years the 
supply of fish had- decreased to any large extent. 
One of the reasons why it had not decreased 
was that people had built larger vessels and 
had gone elsewhere to catch fish, leaving the 
North Sea more or less alone. He would 
also point out that fishermen were now 
fishing: at a depth which scientific gentlemen 
fifteen years ago said was impossible. One could 
not say what would have to be done‘in the future ; 
but.there was no doubt aboutit that new fishing- 
grounds would have to be discovered. The whole 
difficulty in the matter had been that the Govern- 
ment, when trying to deal with it, had quite 
rightly consulted scientists, but had not consulted 
those men who had made the business. Such 
men were not entirely uneducated, and knew 
something of the habits of fish, something: of the 
sea, and something. of the requirements of com- 
merce, and if a convention was formed without 
inchiding such men the result would be that the 
home fisheries would ‘suffer, and possibly. the 
fisheries of other nations. If a convention could 
be formed between England, Germany, France and 
Belgium, on which there were not only scientific 
men but commercial men, he thought, after 
considerable deliberation, some measure could: be. 
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brought in for the general good. The author had 
referred to a much more important matter, viz., the 
fact that during the last few years large quantities of 
herring were being obtained by trawlers. It had 
been recently discovered that the grounds where 
herring lay were in, comparatively speaking, deep 
seas, and when the trawl-net came to that ground 
it simply cleared it, and took the fish at a period 
at which they should not be taken. It was a most 
remarkable fact that, with regard to the herrings 
taken at Fleetwood, which the author had 
mentioned, during the season more than nine- 
tenths. were male fish, there being no females 
amongstthem. Anyone with a little thought would 
understand what that meant. If a ground was dis- 
covered on which the whole of the male fish of any 
particular class were lying, and that ground was 
cleared by a trawl-net, it followed that the repro- 
ductive power of the fish was destroyed. He 
thought the first thing the Government should 
take yp was the question of the herrings, because 
they were the most important fish to the public 
generally of this country, and he was strongly of 
opinion that it should be suggested to Parliament 
that it was of the greatest importance that the 
question of trawling for herrings should be con- 
sidered in allits bearings. In wasof no use to stop 
English vessels from trawling for herrings if 
foreigners were allowed to do so, and, therefore, 
trawling for herrings should be a matter for inter- 
national legislation. 


Mr. G. L. AWARD said that the author had 
incorrectly worded one of the resolutions which 
had been passed at one of the many fishing 
conferences which had taken place. Dr. Jenkins 
had made the statement that there was a 
diminution of all kinds of fish in the North Sea. 
He (Mr. Alward) had attended many fishing con- 
ferences, and he thought a long time ago it had 
been noticed that there had been a diminution of 
some kinds of fish in the North Sea. The sole, the 
turbot, and the flat fish generally had diminished, 
but. more codfish had been caught in the North 
Sea during the last five years than in any period 
since statistics had been collected. He had taken 
a very great interest in fishing questions, and he 
was very anxious than an industry so important 
to the people of these islands should be protected, 
providing it was carried out with due regard to 
facts. It was not known exactly where the breed- 
ing-grounds were. For instance, no person could 
definitely state the particular part of the sea where 
the flát fish spawned. The difficulty investigators 
experienced was that the floating egg was carried 
into a certain portion of the sea, where it found 
natural and suitable conditions to put forth 
its life and grow. There those fish were caught in 
large quantities, and it had been suggested to the 
Government that fishing should be prohibited at 
the place where those little creatures were found. 
But the parents of the egg were not found in the 
same spot; they were scattered broadcast else- 
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where; and consequently the theory had been put 
forward by those- less well informed that if the 
spot where the parents were spawning could be 
discovered, and fishing prohibited, there the problem 
would be solved. But that was not so. What. 
investigators had to try to do was to catch a large 
quantity of those small creatures and to transplant 
them—to bring them back to the home of their 
ancestors. With regard to the sole, its home was 
in a very circumscribed area, in a kind of horseshoe 
line drawn from the north of Denmark across 
south of the Dogger Bank, reaching to the 
Scotch coast. North of that area the sole was 
never caught. Along the shores of Holland and . 
Denmark it had been found in large quantities, but 
north of that line, again, it was never found. It 
was very easy, by. a process of extermination, to 
lessen the numbers of a fish whose area was very 
circumscribed. Forty years ago a sole could be 
bought at a penny a pound, whereas to-day the 
price was half-a-crown a pound. The statistics 
which had been given by the author had shown 
that the sole and the plaice had increased in value 
from 100 to 150 per cent. Another most remark- 
able thing was that when a trawler went to new 
fishing-grounds it was found that the fish were 
spare, thin, and hardly fit for food, but as 
the ground was trawled over and disturbed, 
the fish obtained the food they required in 
a much greater quantity, and became much, 
finer fish. He was very pleased that the 
Society was willing to take up such matters. 
It was quite certain that this country needed 
all the food it could get. Any kind of restric- 
tion was not good, except when restriction meant 
ultimate benefit. The difficulty those engaged in 
the trade had to face was the opposition between 
different sections. Trawling for herrings had been 
lately referred to as being an injury. The people 
of this country who wanted fish for food did not 
care how that fish was caught. The scare put 
forward by the drift-net fishermen with regard to 
trawling for herrings was an exact repetition of 
the scare of the line fishermen when the trawl-net 
was introduced. Highty-eight per cent. of the 
fish landed in Great Britain at the present time 
was landed by trawlers. 


Mr. F. Martin Duncan said he would like to 
ask the author’s opinion with regard to future 
legislation. It appeared to him (Mr. Martin 
Duncan) that legislation should be enforced which 
would arrest the present enormous wastage of 
immature fish by the trawler. The work which 
had been carried out in connection with the inter- 
national fisheries, and that carried out under the 
auspices of the Marine Biological Association, and 
published in Blue Books, showed that the amount 
of wastage of immature fish in trawling was very 
great indeed, and he thought that with the 
enormous increase of fisheries this was a matter 
which was of vital importance, and one which 
should be kept before the public as much as possible, 
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because that enormous amount of destruction of 
immature fish meant eventually a very serious 
depletion of the fishing-grounds. If some 
means could be adopted for an international 
standardisation of the mesh of the trawl, he 
thought one of the problems of fishery would 
be solved. He would like to have heard more 
in connection with the trawling for herring, 
because he could not help feeling that while from 
the commercial aspect it was going to be a good 
thing, from a scientific point of view it was 
going to be very much the reverse. Any fishing 
which tended to the destruction of fish during 
the spawning seasoh was to be avoided as much 
as possible. 


Mr. E. L. Satomonsen said if seemed to him 
absolutely necessary that any restrictions which 
might be adopted should be of an international 
character. Fifteen or sixteen years ago Denmark 
passed a law that no fish under a certain size were 
to ke landed or sold in Denmark, The consequence 
was that fishermen said, “ Why may not we catch 
these small fish when everybody else is catching 
them?” They kept on catching them, put them 
into boxes, and shipped them on a steamer which 
was lying ready, and those small fish went off to 
England and were sold. A great deal of such 
immature fish was still being exported from 
Denmark. 


Mr. Q. Copparp desired to hand up to the 
Chairman a parcel of small fish which had come 
from Denmark. The parcel contained nine plaice, 
weighing thirteen ounces. A previous speaker 
had said he would like to know where the 
breeding- ground was. He (Mr. Coppard) sug- 
gested that the fish he had handed up solved that 
point. Denmark was where they came from, and 
he could show anyone thousands of such fish at 
the market. 


MR. SALOMONSEN said the fish which Mr. Coppard 
had just exhibited were no doubt caught by boys 
for their amusement. It was well known they 
were not fit to eat, and he did not think there were 
‘thousands of boxes of them as Mr. Coppard had 
suggested. 


Mr. ALWARD said the argument was that the 
home of the fish was miles away from where the 
ofispring was found. 


Dr. JENKINS, in reply, said he was afraid at that 
late hour of the evening he could only refer to one 
ot two points which had been raised. One of the 
objects he had in reading the paper was to induce 
the fishing industry to take stock of their 
position, He was not present that evening to 
advocate any measure of restriction at all. There 
was no doubt whatever that there were enough 
fish in the sea at present, and there probably were 
enough to last another ten years, but all the 
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capital which was being put into the trade raised 
quite a new factor. He wanted the trade to think 
about their position, so that when the question 
of restriction arose, as it undoubtedly would, 
they would have definite proposals to put before 
the Government from time to time. He main- 
tained that any legislation must be of an inter- 
national nature. The fish which Mr. Coppard 
had brought forward supported his contention. 
The fish were too small to be landed in Denmark, 
and, consequently, they were brought to England. 
Mr. Adams had referred to the fact that when 
immature fish were picked up in the net they were 
dead. That was true, but one of the objects 
of an under-sized fish bill was to make voyages 
unprofitable to those grounds where young fish 
predominated. Mr. Alward had raised the question 
of the spawning areas being ill-defined. He was 
quite prepared to agree with him, but on the west 
coast, at any rate, they had pretty definite informa- 
tion as to the spawning areas of the sole. He (the 
author) had already made a note of that point when 
Mr. Alward went on to say that the sole was a fish 
that lived in circumscribed areas. That was a fish 
to which some measure of protection could be 
afforded by closing the spawning-grounds, assuming 
that the evidence put forward was substantiated. 
Mr. Alward had gone on to say that the various 
classes of fishermen were antagonistic to one 
another. That ought to make one all the more 
careful of accepting the evidence given by fisher- 
men who were interested probably in preventing 
other people from fishing where they themselves 
carried on their work. 


A hearty vote of thanks was accorded to the 
author, and the meeting terminated. 


ARTS AND CRAFTS. 


Italian Industrial Art.—Modern Italian decora- 
tive and industrial art always gives one a rather 
unpleasant surprise. It is difficult to forget that 
in the fifteenth and sixteenth centuries Italian 
ornament was not only the finest in Europe, but 
different, and very widely different, from that of 
other countries. It had not only beauty but 
charm, character, and individuality. It may be 
that the consciousness of this makes it difficult to 
be quite just to modern Italian work. Involun- 
tarily, and aimost unconsciously, we may expect 
too much from it and ask for more than we hope 
to find in other countries; but the fact remains 
that present-day Italian industrial art—or rather 
that portion of it which is not more or less frankly 
a copy of the old—seems to have on the whole less 
character than that of other nations. Furniture, 
domestic stained-glass, hangings, upholstery-stufts, 
crockery—in short, all the etcetera which go to the 
making of an ordinary, comfortable middle-class 
apartment, or even of a town hotel—are in North 
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and Central Italy of a type which may be said to 
defy classification, not because it is supremely 
individual, but because it seems to be the cosmo- 
politan norm, and to belong to no country in 
particular. Of course, when the simpler peasant 
arts are left behind, the decorative art of all nations 
does, at the present time, tend to become of one 
type; but in England, France, Germany, Switzer- 
land, and most other countries, the ordinary 
furniture and decoration generally show some 
indication of the country in which they are made 
or sold. In England at this moment the shop 
windows display a not altogether artless simplicity ; 
in France, a marked sense of style; in Germany 
and Switzerland we find lingering traces of the 
results of what used to be called Vart nouveau, and 
we are conscious at once of where we are. In 
Italy it is different. Once we put on one side the 
work which is purely traditional, there seems no 
reason why the remainder should have been made 
anywhere in particular, or, granting it was made 
abroad, why it should have been imported, A 
great many of the objects to be seen, for instance, 
at Milan are evidently German or Austrian; some 
of them are of Italian manufacture, but there is 
the same want of any really national character 
about them all. We have in London shops which 
sell French goods, and there are well-known 
London houses with depôts in Paris; the offices in 
both cases may be selling more or less the same 
thing, but there is generally a very marked differ- 
ence between the goods which are to the fore in 
the two capitals. The French may want English 
goods, but they want them, as a rule, with a 
difference. The Italians seem to be content that 
their furniture and the like, when it is frankly 
modern, should reflect the taste of any nation 
that happens to offer, and not their own. One feels 
almost driven to ask whether they have only taste 
and individuality of a retrospective sort, and are 
still, in effect, paying for their past glories by an 
absence of a living modern decorative sense. 


Italian Leatherwork, Bookbinding and Majolica. 
—When we turn from decorative art as applied 
mainly to furnishing and other more directly utili- 
tarian ends, i.e., when we approach the artistic crafts 
and leave manufacture on one side, we come at once 
into a different atmosphere—one where traditional 
taste and methods hold sway. The Italian gold- 
smith’s work, for instance, cannot be accused of a 
lack of either beauty or character. The bookbinding 
and leatherwork, again, have kept to the old lines. 
There is a somewhat affected harking back to the 
old ways, which lead some people to want their 
covers threaded with strips of leather which have, 
as they are used to-day, very little meaning. When 
this same idea of threading is employed on various 
objects in brown leather—where it has ceased to 
pretend to have any use which is not ornamental, 
and the points where the straps finally disappear 
- are decorated with a Florentine lily or some other 
simple device, not tooled but cut into the leather— 
we have a way of embellishing leather objects 
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which is simple, effective, and eminently decorative. 
Some of the very richly tooled (or more often 
stamped) leatherwork is rather overloaded with 
ornament, and it is a relief to turn from it to a 
form of decoration which is at once characteristic 
and restrained. For the rest, it is increasingly the 
fashion (especially in Florence) to use a very coarse 
kind of tooling for coloured leather objects, which 
is intended apparently to reproduce a rather rude 
form of early workmanship. This work is far less 
satisfactory as a whole than the rather finer work 
which, though it is obviously of to-day, goes back 
commonly to the old patterns. Some of the 
finest workmanship is to be seen in copies of six- 
teenth-century work. The ordinary inexpensive 
Italian binding is still normally executed in. 
pergamena. At once the glory and the curse of 
this medium is the ease with which it can be 
decorated in black and coloured inks and stains— 
its glory, because if gives the workmen with some- 
artistic feeling a chance of lettering the backs of 
his volumes as he likes; its curse, because the 
facility with which it is done leads him only too 
often to perpetrate elaborate decoration, which 
leaves a very great deal to be desired. The prac- 
tice of inlaying the white parchment with coloured 
leathers (which seems to be gaining ground) is, of 
course, far more laborious and costly; but the 
work done in this way is generally satisfactory in 
colour, and it keeps, perforce, to the restrained 
type of ornamentation which we associate with 
tooling. It must be remembered, however, that 
the ornate covers which many people associate 
with Florence are produced very largely to supply 
a foreign demand. If we leave that out of account, 
the Italian binding is usually very satisfactory, 
If we compare it with English binding, it leads 
us to a certain feeling of discontent. It is, of 
course, oniy natural that in a land where books 
are usually published in paper wrappers more 
binding (as distinct from casing) should be done 
than in England, and further, it is obvious that 
work of this kind can be done more cheaply in - 
Italy; but one cannot help feeling that it ought 
to be possible in England to have a book simply 
but tastefully bound at a price considerably lower 
than English artistic binders are willing to take. 
We suffer, of course, because parchment is not so 
common with us, nor so well suited to England as 
to Italy. But many fresh coloured and durable 
book-linens are now being made, and well-bound 
books covered in linen and lettered by hand not 
only can be made very attractive, but ought to be 
worth while producing at a fairly moderate price.” 
Pottery is another craft in which along tradi-"* 
tional lines some interesting work is being done, ~ 
Some of the cheap majolica pots and plates, 
decorated with raffaelesque, arabesque designs, are: 
painted with a really wonderful directness and 
precision of hand. The ordinary colour-schemes 
of: this type of work do not vary very much; but 
every now and again one comes upon an unusual 
piece of colour, such as brown brushwork _on a 
green ground, which is very effective. Really the 
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finest lustre being shown in Rome at present is 
English, and, displayed as it is in the windows of 
a fashionable jeweller, one sees rather better than 
at home the preciousness and quality of the best 
English painted lustre ware. On the other hand, 
the newer Cantagalli lustre, though on consider- 
ably coarser lines, is very attractive. The greenish 
gold goes well with the rather cold blue usually 
employed with it, and the general effect is very 
pleasing. The copies of old Dernta and other 
shapes are very successful, and the ingenuity with 
which the handles are sometimes arranged is really 
very great. 


Italian Home Aris.—The movement parallel in 
Italy to our Home Arts and Industries Association 
is, in so far as it is at all fostered by philanthropic 
effort, solely connected with women’s work. Indus- 
tries of this kind rightly and naturally run, as a 
matter of course, on traditional lines, and there is, 
therefore, not very much to record in the way of 
new developments. At Assisi there seems to be 
a large output of the blue, brown, or green cross- 
stitch and outline work on white, for which 
together with simple weaving of a similar type, 
Umbria has for centuries been famous. Bergamo 
appears to be producing work of somewhat the 
same kind, in which two or three colours are mixed 
with very good effect. From Sardinia we get filet 
lace, good in pattern and -execution, though a 
great deal coarser than the exquisite work of the 
same sort which comes from Sicily. In Rome, 
coarse work in white thread on hand-woven linen 
(blue and green) is being done, and in other places 
drawn threadwork in white and colours (mainly 
the traditional blue and brown) is being carried 
out with a good deal of success. The coloured 
work is far more interesting than the plain white 
work, and is very well worth doing. 

The basketwork, which is associated in English 
minds with Tuscany, and more especially with 
Fiesole, is being put to more practical uses than 
it was some years ago, and baskets of all manner 
of useful shapes are being made. From the island 
of Sardinia basketwork is being brought, which 
from both its execution and decoration might well 
have been made in the South Seas. 


OBITUARY. 


NATHANIEL Lovis Con—en—Mr. Nathaniel Louis 
Cohen died at East Grinstead on the 14th inst., 
after a long illness, at the age of sixty-seven. For 
over thirty years he was a partner in the banking 
and Stock Exchange firm of Louis Cohen & Sons, 
and on his retirement from business he devoted his 
attention to public and philanthropic work. His 
activities in these directions were very varied : 
he took an important part in the development of 
the People’s Palace, Mile End; he was greatly 
interested in the question of apprenticeship; and 
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he assisted in the foundation of the National 
Association for Promoting the Employment of 
Discharged and Reserve Soldiers. He was also 
one of the pioneers of the Labour Exchange niove- 
ment, having himself started a bureau at Egham 
many years ago. He took a keen interest in 
agriculture, and was a member of the Royal Agri- 
cultural and Farriers’ Societies. In addition to 
this, he served on the council of the Royal Statis- 
tical Society, on the Cambridge University Ap- 
pointments Board (where he did much useful work), 
and the Mansion House Council for the Dwellings 
of the Poor. He was also known as a worker on - 
behalf of several hospitals, and he was intimately 
connected with a large number of Jewish charities. 
In 1907 he was elected a member of the London 
County Council as one of the representatives for 
the City. He joined the Royal Society of Arts in 
1885, 


GENERAL NOTES. 


Mr. JOSEPE PENNELL’s LitHoGRapHs.—Mr. 
Joseph Pennell’s lithographs of the Panama Canal, 
which are now on exhibition at the Sala Leonardo 
da Vinci, in Florence, have been purchased by the 
Italian Government for the Uffizi Gallery. That 
Government has also purchased Mr. Pennell’s 
lithographs of the Grand Canyon and the Yosemite. 
This is the first occasion on which lithographs 
have been acquired for the Uffizi Gallery, and it is 
believed to be the first time the work of a modern 
artist has been bought for the Gallery. The 
exhibition in Florence was opened by a lecture 
given by Signor Ugo Ojetti, the Italian critic 
of art, on “ Modern Lithography and Mr. Pennell’s 
Work.” 


POST-GRADUATE LECTURES FOR PHARMACISTS.— 
The Council of the Pharmaceutical Society of 
Great Britain have decided to provide members of 
the pharmaceutical calling with opportunities for 
special instruction in some of the modern applica- 
tions of the scientific subjects of the pharmaceutical 
curriculum. A course of three lectures on ‘‘ Micro- 
biology, and Pathological Chemistry and Micro- 
scopy, in relation to the Pharmacist,’ will be 
delivered by Professor R. T. Hewlett, M.D., on 
January 22nd, February 19th, and March 19th, in 
the lecture theatre of the Society at 8 p.m. on each 
evening. 


PRODUCTION oF TUNGSTEN IN THE UNITED STATES. 
—The production of tungsten ore in 1911 in the 
United States amounted to 1,139 tons of concen- 
trates, valued at 407,085 dollars (£81,417). Tungsten 
is used chiefly in the manufacture of steel that will 
not lose its temper when heated, but it is more 
generally known for supplying the filaments for 
tungsten incandescent lamps. Diamonds are used 
for the dies employed for drawing tungsten wire. 
Wire six ten-thousands of an inch in diameter 
can now be drawn in quantity. 
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EGyprian Rarn-crown Corton.—The methods 
of harvesting Egyptian rain-grown cotton in the 
Wad Medani district are severely criticised in the 
report just presented to the British Cotton- 
Growing Association. The cotton itself is of 
fine colour, and in some cases excellent in quality, 
and rather better than Middling American; but 
instead of being plucked out of the boll free from 
leaf, the actual bolls are plucked like roses, and the 
surrounding leaf dries up and breaks, and is 
hopelessly mixed up with the lint to such an 
extent that no machinery could possibly clean 
the cotton. During years of short supply spinners 
may purchase this cotton at a low price, but in a 
year like 1912, when there is almost a plethora of 
American cotton, it is quite possible that this 
cotton may be absolutely unsaleable. Provided, 
however, that steps are taken similar to those 
adopted by the British Cotton-Growing Association 
and by the local governments in other colonies, 
there is no reason why this cotton should not be 
brought to market in a clean condition, in which 
case it should command a ready sale in Lancashire. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

JANUARY 22.—EpMUND STREET and LIONEL 
Jackson, ‘* Advertising.” CARMICHAEL THOMAS, 
Chairman of the Graphic and Daily Graphic, 
will preside. 

JANUARY 29.—ANEURIN WILLIAMS, “ Co-part- 
nership.” Sır Corser Woopatu, M.Inst.C.E., 
Governor of the Gas Light and Coke Company, 
Ltd., will preside. 

FEBRUARY 5.—Leon GASTER, ‘‘ The Economic 
and Hygienic Value of Good Illumination.” 
SIR ARTHUR WHITELEGGE, K.C.B., M.D., 
F.R.C.P., D.P.H., H.M. Chief Inspector of 
Factories, Home Offce, will preside. 

FEBRUARY 12.—CLAYTON BEADLE and Henry 
P. Stevens, M.A., Ph.D., F.I.C., “ New Sources 
of Supply for the Manufacture of Paper.” 


FEBRUARY 19.— ErneEsT Marriace, “The 
Adulteration of Jam.” 


Frepruary 26.— Axen Wein, A.I.N.A,, 
“ Life-saving at Sea.” Sir Wreuram H. WEITE, 
K.C.B., F.R.S., will preside. 


em 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 138.—S1rR WILLIAM LEes-WaRNER, 
G.C.S.I., M.A., LL.D., “ Kathiawar.”’ THE 
Rieot Hon. Lorp Wi.uinepon, Governor- 
designate of Bombay, will preside. 
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Marcu 6.—J. Forrest BRUNTON, “The City 
of Karachi.”’ 

APRIL 17.—N. G. CHoumELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘‘ The 
Burma Oil Fields.” 

May 29.—Sir Jonn Benton, K.C.1.E., “ Irri- 
gation in India.” 


COLONIAL SECTION. 

Tuesday afternoons, at 4.30 o’clock :— 

JANUARY 28.—C. E. W. Baan, M.A., B.C.L., 
S.C., “ The Colonial Wool Industry.” 

FEBRUARY 25.—Miss Erra C. Sykes, ‘‘ Open- 
ings for Educated Women in Canada.” 

APRIL 29.—Srr Daner Morris, K.C.M.G., 
D.C.L., D.Sc., “The British West Indies and 
the Panama Canal.” 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

ProFessor Vivian B. Lewes, “ Liquid Fuel.” 
Three Lectures. 

Syllabus. 

LECTURE I.—Janvuary 20.— The liquid fuels 
available—Petroleum and its composition—The . 
theories that have been brought forward to account 
for its formation—The inorganic theories—The 
organic theories, and the facts that support the 
vegetable origin of oil—The composition of oil and 
the variations found in oils from different fields— 
The distribution of oil. 

Lectcure Il.—January 27.— The burning of 
liquid fuel for the production of power—The steps 
that have led to the present systems—Liquid fuel 
burners, steam and air injection—Pressure spray- 
ing—The necessary arrangements for liquid fuel 
consumption — Smoke and its formation— The 
direct combustion of oil in the internal-combustion 
engine—Surface combustion and its influence on 
the future use of liquid fuel. 

LECTURE III.—Frsrovary 3.— The factors which 
influence the liquid fuel supply—-Probable life of 
the world’s supply—Liquid fuels that can be used 
to increase the supply—Shale oil and its prepara- 
tion—Tar oil—Alcohol—The problem of supply for 
motor traction—The “cracking” of heavy oil 
fractions to supply ‘spirit’ —The production of 
motor spirit from residual oils, and the influence 
it will have on supply. 


CYRIL Davenport, V.D., F.S.A., “ The Art of 
Miniature Painting.” Three Lectures. 

February 10, 17, 24. 

Francis WiLLIraAm GoopENouGH, “Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 

March 3, 10. 

PROFESSOR JOSEPH ERNEST Petavet, M.Sc., 
F.R.S., ‘ Aeronautics.” Three Lectures. 

March 31, April 7, 14. 
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Davip Sommrrvinie, B.A., M.D., M.B.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures, 


April 21, 28, May 5. 


Dates to be hereafter announced :— 


F. G. Oainviz, C.B., LL.D., “The New Science 
Museum.” f 

C. L. MacCarruy, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” = 


Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 


JAMES BucKLAND, “Ostrich Farming as a 
British Industry.” 

E. RusseLL Burbon, M.A., “ The Development 
of Research Work in Forest Products.” 

James CANTLIE, M.A., M.B., F.R.C.S., D.P.H., 
« Chinese Medicine.” 

H. V. lULancuester, + F.R.I.B.A., 
Architectural Treatment of Shops.” 

Frank Batey, M.Inst.C.E., “ Electric Supply 
in London.” 

Henry J. Witson, Secretary of Gardner’s 
Trust for the Blind, Chairman of the College of 
Teachers of the Blind, etc., ‘‘ The Education 
and Employment of the Blind.” 


‘ The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JANUARY 20...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) Professor Vivian Lewes, ‘‘ Liquid Fuel.” 
(Lecture I.) 

Sanitary Engineers, Institute of, Caxton Hall, 
Westminster, S.W., 8p.m. Presidential Address 
by Mr. H. P. Boulnois. 

Surveyors’ Institution, 12, Great George-street, S.W., 
8p.m, (Junior Meeting.) Mr. H. H. Wheeler, 
“The Land Tax.” 

British Architects, Institute of, 9, Conduit-street, 
W., 8 p.m. Mr. F. S. Baker, ‘‘ Canadian Archi- 
tecture.” 

Victoria Institute, 1, Robert-street, Adelphi, W.C., 
4.30 pm. Rev. J. Urquhart, “The Fact of 
Prediction.” 

East India Association, Caxton Hall, Westminster, 
S.W., 4 p.m. Sir Guilford L. Molesworth, “ Indus- 
-trial India.” 

TUESDAY, JANUARY 21...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Professor E. C. K. Gonner, ‘‘ The Popula- 
lation of England in the Eighteenth Century.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘ The Heredity of Sex and 
some Cognate Problems.” (Lecture II.) 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers; Storey’s-gate, S.W., 8 p.m. 
Mr. E. A. Ogilvie, “The London and South- 
Western and Metropolitan District Railways’ 
Widening between Acton Lane and Galena Road.” 

_ Photographic Society, 35, Russell-square, W.C., 
8p.m. Dr. C. A. Swan, ‘ Pictorial Possibilities in 
the Channel Islands.” 
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WEDNESDAY, JANUARY 22...ROYAL SOCIETY OF ARTS, 
John -street, Adelphi, W.C., 8 p.m. Messrs, 
Edmund Street and Lionel Jackson, *“ Advertising.” 

Geological Society, Burlington House, W., 8 p.m. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Captain H. O. Manse, ‘“ Railway Systems of West 
Africa.” 

Royal Society of Literature, 20, Hanover-square, W., 
5 p.m. Professor W. Rippmann, ‘Simplified 
Spelling and Purity of Speech.” 

Engineers and Shipbuilders, North-East Coast 
Institute of, Newcastle-on-Tyne, 7.30 p.m. Dis- 
cussion of Mr, Ballard’s paper, ‘“‘The Arch 
Principle of Ship Construction.” 

THURSDAY, JANUARY 23...Cyclists’ Touring Club (Metro- 
politan District Association), at the ROYAL SOCIETY 
OF ARTS, John-street, Adelphi, W.C., 8 p m. 

Royal Society, Burlington House, W., 4.30 p.m. 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Dr. J. 8. Owens, ‘The Settlement of 
Solids in Water and its Bearing on Concrete Work.” 

Chemical Society, Burlington House, W., 8.30 p.m. 

1. Mr. E. G. Bainbridge, ‘‘ Hydrolysis of Glycol 
Diacetate.” (Preliminary note.) 2. Messrs. F. B. 
Power and A. H. Salway, ‘‘ Constituents of the 
Rhizome and Roots of Caulophyllum Thalic- 
troides.” 3. Mr. W. R. Bousfield, “ Ionisation 
and the Law of Mass Action.” 4. Mr. T. C. 
Porter, “The Character and Cause of the Blue 
Fluorescence which Develops in Alkaline Solutions 
containing Quinol and Sulphite, on Exposure to 
the Air.” 5. Messrs. J. F. Thorpe and A. S. Wood, 
“« Chemistry of the Glutaconic Acids. Part VII.— 
The Normal and Labile Forms of ay-dimethyl- 
glutaconic Acid and their Reduction to cis-aal- 
dimethylglutaric Acid.” 6. Messrs. W. J. Jones, 
A. Lapworth, and H. M. Lingford, ‘“ Influence of 
Water on the Partial “Pressure of Hydrogen 
Chloride above its Alcoholic Solutions.” 7. Messrs. 
R. Meldolaand W. F. Hollely, ‘‘ Quinone-ammonium 
Derivatives. Part II.—Nitro-haloid, Di-haloid and 
Azo-compounds.” 8. Mr. A. Fleck, “Chemical 
Nature of Some Radioactive Disintegration Pro- 
ducts.” 9. Messrs. J. C. Irvine, R. F. Thomson, 
and ©. S. Garrett, “Action of Ammonia and 
Alkyl Amines on Reducing Sugars.” 10. Messrs. 
T. F. E. Rhead and R. V. Wheeler, ‘“ The Mode of 
Combustion of Carbon.” 11. Messrs. C. King and 
H. McCombie, “ Chlorination of Iodophenols. 
Part II.—Action of Chlorine on 2:4 :6-tri-iodo-, 
2 : 6-dibromo-4-iodo-, 2 : 4-di-iodo-, and 2-bromo-4- 
iodo-phenol.” 12, Mr. A. G. Perkin, “‘ Quercetagetin.” 
13. Messrs. K. N. Ghosh and E. R. Watson, ‘‘ Oxyhy- 
droquinone Phthalein Anhydride and Oxyhydro- 
quinone Benzein.” 14. Messrs. J. Kenner and E. 
Witham, “2 :21-ditolyl-5 : 51-dicarboxylic acid.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. Seton Gordon, ‘Birds of the Hill Country.” 
(Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. J. E. Monk, ‘‘ A Visit to Venice, the City on 
the Lagoons.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. F. H. Wysall, 
‘*The Use of a Large Lighting Battery in Connec- 
tion with Central Station Supply.” 

FRIDAY, JANUARY 24...Royal Institution, Albemarle-street, 
W., 9 pm. Professor J. O. Arnold, “Recent 
Advances in Scientific Steel Metallurgy.” 

Engineers and Shipbuilders, North-East Coast 

` Institute of, Newcastle-on-Tyne, 7.30 p.m. Dr. 
J. E. Stead, ‘‘ The Practical Use of the Iron Carbon 
Equilibrium Diagram, with special reference to the 

critical points A.1.2.3., and the Burning of Steel.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 

SATURDAY, JANUARY 25...Royal Institution, Albemarle- 
street, W., 3 p.m. Mr. H. W. Davies, ‘‘ Aspects 
«f Harmony. Lecture II.—Added Dissonance.” 
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NOTICES. 


NEXT WEEK. 

Monpay, JANUARY 27th, 8 p.m. (Cantor Lec- 
ture.) Proressor Vivian B. Lewes, ‘“ Liquid 
Fuel.” (Lecture IT.) 

TUESDAY, JANUARY 28th, 4.30 p.m. (Colonial 
Section.) C. E. W. Bean, M.A., B.C.L., ‘ The 
Wool Industry in the British Dominions.” The 
Hon. W. Pemper Reeves, Director of the 
London School of Economics, and late High 
Commissioner for New Zealand, will preside. 

WEDNESDAY, JANUARY 29th,8 p.m. (Ordinary 
Meeting.) ANEURIN Wiutiams, M.A., J.P., 
‘« Co - Partnership.” Siz Corset WOODALL, 
Governor of the Gas Light and Coke Company, 
will preside. 


CANTOR LECTURE. 
On Monday evening, January 20th, PROFESSOR 
Vivian B. Lewes delivered the first lecture of 
his course on “ Liquid Fuel.” 


The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTH ORDINARY MEETING. 
Wednesday, January 22nd, 1918; Car- 


MICHAEL T'Homas, Chairman of the Graphic 
and Daily Graphic, in the chair, 


The following candidates were proposed for 
election as members of the Society :— 
D’Eyncourt, E. H. Tennyson, Admiralty, S.W. 


Meyer, Hermann, 7, Lyndhurst-gardens, Hamp- 
stead, N.W. 

Musgrave, Percy, Brookland, Bolton, Lancashire, 
and Ghyll Head, Windermere. 


Sims, Thomas, C.B., M.Inst.C.E., Heatherdene, 
Albemarle-road, Beckenham, Kent. 


Tench, John A., Arkonam, Southern India. 


Torbock, Joseph, J.P., Crackenthorpe Hall, near 
Appleby, Yorks. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Herz, Arthur Ernest, Ph.D., 74, Cadogan-square, 
S.W. 


Linlithgow, Marquis of, Hopetoun House, South 
Queensferry, N.B. 


Wedderburn, Joseph R. M., 3, Glencairn-crescent, 
Edinburgh. 


The paper read was— 


ADVERTISING.* 
By EDMUND STREET and LIONEL JACKSON. 


I believe there is a saying that “ Poets are 
born,’ not made,” and I suppose my friends 
who wished me to address you to-night were of 
the opinion that the same rule applied to adver- 
tising agents. I, like one of the recent Lord 
Mayors, had the honour of being born over the 
office, and so I may say I have been connected 
with the business for over seventy years ! 

Being full of my subject, I am quite at a loss 
to know how to bring within the limits of an 
ordinary paper all that has to be, or should be, 
said on the subject of advertising. I hope you 
will pardon me if, as a preliminary, I indulge in 
a few reminiscences, leaving the commercial side 
of the question to be dealt with further on in 
the paper. 

As I daresay some of you will recollect, 
in September last the Times newspaper, on the 
occasion of the issue of its ferty thousandth 
number, gave a very detailed account of the 
growth of newspapers, printing, advertising, etc., 
and I can refer any of you who want information 
on these points to that issue with confidence. 
But the mass of details is so great that I am 
afraid many will be inclined to think there is 
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* The first part of the paper is written by Mr. Edmund 
Street, the latter part by Mr. Lionel Jackson. 
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some little confusion in’ the articles. I mention- 


. this: issue of the Times, for I do not propose 
myself to deal much with the subject from an 
historical point of view. | 

On looking back on a fifty years’ working 
experience my first impression is the rarity of 
the non-advertiser. From the first announce- 
ment of a fond mother that you have made your 
bow to the world to the time when your friends 
put up their belated appreciation of your virtues 
on your tombstone you are constantly adver- 
tising or being advertised. 

I recellect a cynical writer in the Saturday 
Review, in the days when Disraeli, ‘‘ master of 
quips and cranks,” was amongst the distinguished 
contributors to that journal, pointing out how 
So many of our social customs were so many 
opportunities of advertising. For instance, how 
the managing mamma would employ the then 
fashionable portrait-album as a means of drawing 
attention to the attractions of her unmarried 
daughters, and so forth. Nowadays this practice, 
by-the-bye, is carried on in a much more business- 
like way, as a glance at the illustrated weeklies 
will at once show, and I am sorry to say that 
in many instances charms which our grand- 
mothers left to imagination are now portrayed 
as plainly as any poster artist could wish. 

Learned societies are also continually puffing 
themselves by holding centenaries of their more 
or less celebrated members and anniversaries of 
discoveries of sundry excrescences on the solar 
orb. In fact, J have not the slightest doubt that, 
could a secret commission be instituted, the art 
of’ advertising would be found to be practised 
by even such an august body as the House of 
Lords, and might even include some of the 
members of the Spiritual Bench. 

This little digression is to show how inherent 
in each one of us the desire for advertising is, and 
how great is the necessity of publicity. 

But when one comes to consider the more 
serious side of the question, and the development 
of the art in the present century, one is amazed 
at the immense strides that have been made and 
at the tremendous help that art has been to 
commerce. 

` Some time ago I came across a copy of the 
Courter of the year 1809, published by an 
ancestor of mine, and I have brought it here 
with several other similar prints to show you, 
and to ask you to compare one of its pages with 
one in a similar paper of the present day. There 
is one vast improvement; we no longer allow 
the freedom of description you will find in the 
medical advertisements of the older journal, but 
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then allowance must be made for the’ period in 
which the latter was published. 

I must digress here to relate an amusing expe- 
rience [ had many years ago of an American 
advertiser who had none of the scruples born 
of the modern refinement. He was the represen- 
tative of the proprietor of a plaster to cure sore 
chests, rheumatism, etc., and he produced an 
advertisement commencing in big type, “‘ The 
Lord said unto Moses, ‘ Behold, this is a wicked 
and stiff-necked generation’... If A. B.’s 
plasters had been known in those days a single 
application would have cured the whole nation.” 
He wished this, in the first place, to appear on 
the back page of the Pall Mall Gazette. This 
journal in those days was much more exclusive 
than at present, and the late Mr. Greenwood 
was the editor. I suggested to my American 
friend that he should take my introduction to 
Mr. Greenwood, and ask that gentleman how he 
would like to see such an advertisement occupy- 
ing his back page. “ Why do you propose such an 
extraordinary course ?’’ was asked. “ Because,” 
I replied, “if anybody is to be kicked out of 
Mr. Greenwcod’s office, I do not wish it to be 
myself.” He then informed me that this form 
was quite mild compared with what they used 
in the States, and he produced several samples 
from his pocket, and although advertising agents 
are supposed to be quite innocent of modesty, I 
should hesitate to repeat some of the “ slush ” he 
showed me. I ought to mention that I believe 
this gentleman was as ignorant of his Bible as of 
the customs of English journals, for I have not 
been able to verify the supposed text he quoted. 

But what is more remarkable is the artistic 
display of the present day compared with the 
sameness of type in the older paper. And then 
the rapidity of the development is more astound- 
ing. I can recollect when I was a young man the 
horror of my father, who was the head of the 
advertisement department of the Times, when 
we suggested that we might be allowed to have 
a leaded space between two lines and a few more 
capital letters. ‘It’s against our rules, my boy,” 
was the reply one got ; and this was the Printing 
House Square motto of the day. The date of 
the occurrence to which I refer would be some- 
where in the seventies. Now look at 1912. 

Another point that strikes the veteran is the 
development of the editorial advertisement. In 
my young days it was with the greatest diffi- 
culty that one could secure any editorial notice 
of articles that were advertised, and many were 
the shifts and devices adopted to obtain success 
in that line. I recollect that on one occasion a 
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letter was received at the Times office addressed 
to the editor. The writer expressed his indigna- 
tion at what he supposed was thought to be a 
good practical joke on the part of someone who 
had inserted the announcement of the death of 
the writer’s wife. He informed the editor that 
the lady was perfectly well, and her friends had 
naturally received a great shock by seeing the 
advertisement of her death. The letter was 
signed, “John Smith, Cheap Stationery Ware- 
house, Oxford Street, W.” The editor (Mr. 
Delane) was rather struck with the descriptive 
character of the address, and asked my father 
for his opinion. The latter gentleman, clever 
man that he was, suggested that they should 
examine the advertisement of the death. This 
they did, and, to their amusement, found that 
the advertisement was in the same handwriting 
as the indignant letter. 


I should now like to say a few words on the 
ethical question of the editorial advertisements 
of the present, day, which sometimes are whole 
illustrated pages in our newspapers. Of course, 
it is, I suppose, hoped that the readers will 
infer that the article is inserted because the 
editor deems the subject of sufficient importance 
or worth. From a strictly puritanical view, the 
proceeding can with difficulty be defended ; 
but the custom is now so largely practised that 
I very much doubt whether the public are for 
one moment misled. I, too, as an agent, have 
always maintained that if an article is worth 
Spending thousands of pounds upon in adver- 
tising it should be deserving of a notice. To 
this there must necessarily be exceptions, and 
especially so with regard to the numerous quack 
medicines so largely puffed, which depend not 
so much upon the efficiency of the preparations 
as on the credulity of the suffering public. It 
would, of course, be impossible to require the 
managers of a newspaper to satisfy themselves 
of the genuineness of the article advertised, but 
I think much hesitation should be exercised in 
giving editorials to such wares as those I allude 
to. While on this subject I should like to say 
that I think we are much indebted to our 
leading medical journals for their exposure of 
some of the more objectionable nostrums so 
freely advertised. I should mention that this 
merciless exposure is by no means new on the 
part of the. Press, for I have here a volume of 
a serial called The Scourge, a journal that 
appeared as long ago as 1811. This publication 
was rather more explicit than our present medical 
journals, for in one number one reads that 
they examined a preparation called “ Godfrey’s 
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Cordial,” for diseases of children, and they-find 
that the real effect is death, and another called 
“Tasteless Ague Drop,” the result of which is 
colic, palsy, madness, death. The price of. this 
precious nostrum was 26s. per bottle, and the 
actual cost ld. no - 

Of course, there are endless useful medical 
preparations advertised, largely used by leading 
physicians themselves, and the more the pro- 
prietors spend the better for the public, the 
newspapers, and, last but not least, the adver- 
tising agent. 

It ought also to be mentioned that it does not 
do to take for granted that the conclusions 
arrived at by the medical journals are correct 
in every case, for, as my friend Mr. J. C. 
Umney has recently shown, their analyses of 
proprietary medicines are in several cases 
perfectly unreliable, and in fact ridiculous. 

And now a word on a pleasant side of the 
question, and that is the vast improvement in 
the pictorial advertisement. When I recollect 
the vulgar and crude illustrations that did 
service in the days of my youth, and now.see 
the hoardings adorned with posters from pictures 
of artists of the standing of Millais downwards, 
one has nothing but a feeling of admiration and 
hope for the future. It is, indeed, true that a 
good article is worthy of a good advertisement, 
and competition on these lines cannot be too 
strongly encouraged. 

Another point I would like to allude to, in 
which there is a decided improvement shown in 
recent years, is the avoidance of the implications 
that the article advertised is vastly superior to 
any rival production. Such phrases as “the 
best,” “the purest,’ etc., are, of course, allow- 
able, as the adjective in these cases is merely 
used in a positive sense. 

Once more as to the necessity of advertising. 
It can easily be seen that if an author brings 
out a new book he can only hope to get a demand 
by announcements and reviews or editorial 
advertisements. If such is the case with authors 
it follows that the same rule must hold good 
in an even greater degree with the production 
of a new article. The main difference is that 


` the manufacturer must continue the process 
indefinitely, for there is always a rising. gene- 


ration to be educated and rival caterers to 
compete with. 

There is one error on the part of the consumers 
that should be exposed, and that is the notion 
that they pay for the advertisements in the price 
The increased demand for an 
article advertised enables the manufacturer. to 
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produce it at a much less cost than if the demand 
is on a small scale, and many manufacturers, too, 
are well content to have a larger sum in smaller 
profits than a smaller sum in larger profits. I 
have often advised the owner of a small and 
good business obtained without any advertising 
to let well alone if he-is content to remain on a 
limited scale. My advice has not often been 
followed, for there are few amongst us who do 
not wish to be more important than we are, 
and, in fact, ambition in manufacturers is, I 
should think, a much greater force than in any 
other body of men. — 

In the Times article very little is said as to 
the growth of my especial calling, but it has 
been quite commensurate with the increase of 
newspapers and the development of advertising. 

-When our agency was first started I fancy 
there was only one other in existence, and that 
one is still going strong—I allude to the firm of 
Chas. Barker and Sons. There may have been 
one or two other agencies, but they were con- 
fined, I imagine, to the selling and distribution 
of newspapers, and very seldom handled any 
advertisements. Our work in those days was 
confined to receiving notices of births, etc., and 
of situations vacant and wanted. Gradually it 
dawned upon the general advertiser that it was 
a great saving of time and money to place all 
his business in a reliable agent’s hands, and thus 
limit his account-keeping to one firm. Further, 
he discovered that he obtained expert advice 
and technical information which would have 
cost him many hours of labour and much 
expenditure of cash. The result is that thousands 
of pounds a year are entrusted to agents to spend, 
and they, on their part, are so well organised 
and equipped that no sum is too small or too 
‘large for their manipulation. In the place of the 
two or three houses existing at the time when 
-we established our agency they number, 
according to the last issue of the Post Office 
Directory, four hundred and eleven, and the 
ery is “ Still they come.” 

At this point it is well to pass from anecdote 
and reminiscence to the practical side of adver- 
tising as it surrounds us to-day. I ought to 
mention here that for the ensuing portion of 
this paper I am indebted to my colleague, 
Mr. Jackson. 
` I think I have made it clear that advertising 
is no new force—in truth, the only thing new 
about it is its application. There is no room 
_for the rough-and-ready in advertising to-day. 
Competition forbids it. Behind every adver- 
tising scheme there must be a policy, and that 


JOURNAL OF. THE ROYAL SOCIETY OF ARTS. 


January 24, 1913. 


r 


policy must be the pole-star by which the good 
ship of advertising must be steered. It follows, 
therefore, that the advertiser must spend a great 
deal of thought and careful consideration on 
the objects which he wishes to attain by adver- 
tising before he dips his hand in his pocket to 
pay the bill. He must take into consideration 
the attitude of the distributors, the methods of 
his trade rivals, and, above all, be satisfied, as 
far as possible, that the goods he intends to 
advertise are such that, admitted that their 
virtues are properly and adequately explained, 
and that they are placed where they can be 
obtained, the public will come along and try 
them, not once, nor twice, but for all time. 

In the limits of this paper it is impossible to 
do more than touch on the fringe of the science 
of modern advertising, and, therefore, you must 
please excuse the briefness of the foregoing 
exposition of what the intending advertiser must 
consider; but it is because the modern adver- 
tiser does pay so much more attention to 
“ policy ” in advertising than in bygone years, 
that modern advertising is less haphazard, and 
as a consequence more forceful than of yore. 

The power of advertising is even to-day not 
fully grasped. We are constantly being re- 
minded that any false complaisance we may 
possess that advertising is to-day as perfect as 
the wit of man can devise is false by the ap- 
pearance of some new idea in advertising, or by 
the advent of advertisements on behalf of 
commodities which hitherto had been regarded 
as impossible to advertise. 

Rest assured that advertising is far from 
assuming its final shape, and so long as we have 
active workers in the advertising field, so long 
shall we have improvements, new ideas, and 
more forceful advertising. 

Personally, I consider that advertising re- 
ceived its greatest impulse in this country some 
fifteen to twenty years ago. It was about this 
time that the archaic rules and regulations, 
almost penal in effect, which newspapers im- 
posed upon advertisers began to be relaxed 
in the face of the more enlightened and sym- 
pathetic treatment meted out to advertisers 
by the younger school of newspaper proprietors, 
I refer to Lord Northcliffe and the papers under 
his control. 

Before the advent of the Daily Mail and its 
enlightened policy it was hard for the advertiser 
with a good story to tell to tell it effectively. 
The advertising was dreadfully uninteresting. 
I am speaking of the daily newspaper—the 
weekly was always more liberal—and I do not 
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think I shall be contradicted when I assert it 
was uninteresting, because, in face of the rules 
and řegulations imposed by the newspapers, it 
could scarcely be anything else. But once the 
restrictions were removed Press advertising shot 
ahead both in quantity and quality—in quality 
because of freedom, in quantity because the 
improved quality made advertising more profit- 
able. 

Once the force of advertising was proved, once 
actual concrete records of advertising success 
were established, it was less difficult to induce 
more and more firms to try their hands. Now 
the newcomers, especially those in: competing 
lines, had a more difficult field to plough. 
They had, in fact, to beat their rival at his own 
game. The mere saying “ditto” was to 
convict the newcomer of lack of ideas. The 
only way to win a niche in the temple of com- 
mercial fame was to show originality in a 
striking degree. I always consider the search 
for originality was the means of turning more 
and more minds to the subject of advertising, 
with the result that advertising began to emerge 
from a haphazard, happy-go-lucky side issue 
of business, and to be treated as a serious 
business essential, until finally competition in 
cash and brains has brought it to the scientific 
basis it has acquired to-day. 


To-day the advertising manager is quite as 
important a functionary as the sales manager ; 
their work is absolutely interdependent, the 
one cannot achieve his part without the assist- 
ance of the other. In some instances the two 
posts are combined in one—one master-mind 
directing both sales and advertising through 
the means of assistants, an arrangement which 
proves the drift of my argument that adver- 
tising and sales are interdependent. 


Every manufacturer has always pushed his 
sales department, but the fact that to-day 
many run their sales and advertisement depart- 
ments together is additional proof of the 
advancement and use of advertising. But 
advertising is something more than a creative 
force; it is also a defensive force. Every 
manufacturer suffers more or less from the 
substitution evil—and I believe I am right in 
saying that the makers of unbranded, un- 
advertised goods suffer the most. It is not 
unnatural that this should be so. Advertised 
goods are known to the public; they purchase 
them on the face of the advertised facts, and 
recognise them by the brand. If a purchaser 
asks for an advertised brand and is offered a 
substitute, the purchaser has knowledge gleaned 
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from the advertisements that a substitute is 
being offered, and can, therefore, decline its 
acceptance. The advertiser is, therefore, pro- 
tected. But the non-advertiser—what is his 
position ? Why, simply defenceless. The glib. 
tongue of the salesman is counteracted in no 
way, and the purchaser has no means of com- 


bating the arguments put forth on behalf of the 
substitute. 

There is another point of importance worth 
noting, and that is that advertised goods are 
less susceptible of price fluctuations than un- 
advertised goods. I confess I cannot say exactly 
why this is, but my own opinion is that the sale 
of advertised goods is, on the whole, greater, and 
tends to increase in faster rates, than unadver- 
tised goods, and consequently the raw material 
can be purchased in larger quantities and further 
ahead, with the result that better prices can be 
arranged and deliveries spread over a longer 
period at the original price. Furthermore, as . 
I stated earlier, the factory costs are, as a rule, 
smaller on advertised goods, and, therefore, a 
slight rise in the cost of raw material spread 
over a large number of articles is so small that 
the manufacturer often bears the cost himself 
rather than suffer trade. to be dislocated by 
altering prices. This certainly happens when 


-the cause of a rise in the cost of raw material is 


of a temporary nature. I think that I have - 
now made it abundantly clear that advertising 
is both a creative force and a protective force ; 
but now there is another side in which the 
power of advertising is beginning to be used, 
and that is in the direction of moulding public 
opinion in matters of public and political 


interest. 


At the last General Election both parties made 
unexampled use of Press advertising to explait 
their policies and their ideas, a province which 
hitherto had- beén left to the editorial side of 
newspapers, and to accomplish the end in view 
both parties utilised the opposition Press, which 
proves that the advertising was undertaken, not 
merely for paying a tribute to political Press 
supporters, but with the genuine intention of 
winning adherents to the cause each had 
at heart. We have also had the Suffragists: 
taking space in the Press with a view of ` 
ventilating their grievances on the matter of 
forcible feeding, and, more recently, Lead. 
Manufacturers have issued advertisements with. 
a view to influencing public opinion in the 
matter of the Home Office inquiry into the 
use of lead in manufacture. 

It seems to me obvious that if you want to 
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address the nation at large you must turn to 
advertising. It is impossible to do it thoroughly 
and effectually by any .other means, and, in 
point of view of cost, you have only to consider 
what the postage .bill would amount to if 
you circularised the head of every family in 
the land, or the wages.and travelling bill if you 
sent forth missionary agents, in comparison 
with the cost of advertisements in selected 
media which circulate in every nook and cranny 
of the country. 


I have rather tended to me of advertising 
purely from the Press point. of view, but it is far 
from my intention to claim that Press adver- 
tising is the alpha and omega of advertising. 
In every commercial advertising scheme, adver- 
tising should be considered from its broadest 
standpoint.. Every possible means of gaining 
publicity for the goods it is intended to advertise 
should be considered and weighed. The object 
of every advertiser is, or should be, to obtain the 
greatest accumulative effect for his expenditure, 
and the less money he has at his disposal the 
more careful he has to be in planning his expendi- 
ture. It is possible that he may attain his end 
without reference to Press advertising at all; 
on the other hand, he may decide to ignore 
posters, show- cards, demonstration, and trade 

exhibitions. But whatever a man does who 
‘makes goods which he. desires to sell, he must 
make their merits known to someone, somehow ; 
and whatever means he adopts are certainly 
advertising in some shape or form. Obviously, 
the better he does it, the greater will be his 
success. 

Now a word about: the cost of advertising, I 
occasionally meet people who look on adver- 
tising as a disagreeable tax on profits, quite 
regardless of the fact that if it were not for 
advertising the profits would not exist. This'is a 
foolish way to look at advertising.: The parallel 
to this attitude is the case of a man who knows 
machines exist which could perform his work at 
less cost and quicker than his existing machines, 
but -hesitates to install the new model on the 
score of cost. I look upon this attitude as one 
of bankruptcy of mind, inviting bankruptcy of 
pocket. Of course, it is ‘often difficult for a man 
of small capital to embark on an advertising 
scheme, especially. if..he wishes to emulate 
the achievements of richer rivals; but if 
che. is a wise man he will be contat to 
husband his strength and spend on adver- 
tising. the. sum: he can afford—administering 
' it as carefully, shrewdly, ; and cautiously as he 


„possibly can. 
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' Tam not an accountant; but I have no doubt. 
that, every accountant approves the spreading 
of the cost of an advertising campaign over a 
term of years. No one can pretend that the 
whole value accrués at the moment the money 
is spent, and as the business grows under the 
influence of advertising, so, too, does the good- 
will. Starting his appropriation on a settled 
capital sum, an advertiser can increase that sum 
yearly if he so desires from a sum allocated 
from the increased profits due to increased 
business, so that if he is content to move along 
steadily he can build up his appropriation as he 
goes along. I would warn, however, newcomers 
to the advertising field to be most careful not - 
to incur greater advertising liabilities than they 
can afford. Let them keep on the safe side of 
the hedge; and gradually extend their operations 
as wealth is gained. 

I should nów like to say a few words on 
current advertising. I think every student of 
advertising must be struck; not only by the 
great increase in retail dry-goods advertising, 
but in the changed character of the advertise- 
ments themselves. 

As we take up our Times, Telegraph, or Daily 
Mail we are told not only the fashionable cloth- 
ing to purchase, but the price at which it can 
be bought—in the advertisement I mean. Now 
just imagine what a lot of time is saved to the 
intending purchaser by that simple information ; 
he or she knows exactly where to go to obtain 
the goods required. I think such advertising is 
bound, not only to bring business to the adver- 
tiser, but to create business. Let me make 
myself clear. I believe such advertising is bound 
to create a desire for the goods advertised in 
tthe minds of those who had had a sort of idea 
that they wanted the particular goods adver- 
tised, but have been too indolent to find out 
-where they were to be got. In fact, this sort of 
advertising makes shopping easy, and is, there- 
fore, to my mind, far more powerful, far more 
compelling, than the “‘ I am better than Jones ; 
come to my shop ”’ type of advertising, which, 
to my mind, simply results in “‘ robbing Peter to 
pay Paul,” without increasing the total business 
carried out. 

_- Taken all round, I think that everyone agrees 
that advertising grows better and better every 
month. ‘The Press advertising as a whole is 
more interesting and rings truer, and is, there- 
fore, more convincing than of old. -The price 
list and catalogue has also improved out of all 
knowledge, and contains more information and 
is more tastefully got. up and printed than of 


January 24, 1913. 


yore. In fact there is an all-round improve- 
ment in tone and quality. Then, too, I think 
the general public is beginning to have more 
faith in advertising, for the simple reason that 
advertising of the best type does not go in ‘for 
senseless exaggeration. The more truthful 
advertising is, and the more closely it portrays 
the true characteristics of the goods, the more 
powerful advertising will become. 

The future for advertising in my opinion is 
bright. I see no reason for the slightest set- 
back; competition of a healthy type will only 
quicken the pulse of advertising and help it to 
grow in power and efficiency. 

I need scarcely point out that every adver- 
tising problem needs separate treatment; there 
is no royal road to success, and to that extent 
` advertising is not, at the moment, an exact 
science. Pray Heaven, moreover, that it never 
may be. Should that remote possibility happen, 
then advertising would be shorn of most of its 
vitality, vigour and power. But the study of 
the scientific application of the principles of 
advertising should be encouraged in every 
way possible, and the results carefully noted, 
checked, and examined in order that true 
and proper deductions may be arrived at. It 
is only by the constant observation of cause 
and effect in advertising that we can im- 
prove as advertisers, for by what other possible 
means can we learn the fundamental errors to 
be avoided ? 

Tt has happened and will happen again, that 
a seemingly brilliant plan of advertising contains 
one fatal flaw which wrecks the whole scheme, 
and this fatal flaw is undiscovered till too late, 
because the authors of the scheme have either 
neglected their advertising education or failed 
to read lessons which the book of experience 
_ alone can teach. 

Statistics are also of great utility in studying 
the cause and effect of advertising. Every 
advertiser is well advised so to arrange his 
advertising plans that he can obtain data as 
to the results of his advertising. To be really 
successful, every item of expenditure on adver- 
tising must be made to produce the maximum 
result, and if no track of costs and value received 
is kept, it is impossible for the advertiser 
to keep his advertising on an economical 
basis. 

And now a word about media. As a general 
rule, the media with the largest circulations are 
those that pay the best, but in making this 
observation I must add that the character and 
class of goods to be advertised and the clientéle 
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they appeal to must be taken into consideration 
in selecting the most suitable media.. The same 
argument applies to the choice of positions and 
districts for displaying outdoor publicity ; in 
fact, I may say that every advertising scheme 
must be planned and conceived entirely in the 
light of the characteristics of the goods it is 
proposed to advertise. I myself do not believe 
that the case against advertising, that is, 
advertising in its broadest and widest sense, 
can be successfully argued for one minute, and 
I do know of many vast businesses the life-blood 
of which is advertising. We all know that there 
have been advertising failures, but you cannot 
condemn advertising on these grounds. For 
myself, I have no doubt that a detailed examina- 
tion of any of the cases of failure that have 
happened would reveal the fact that either the 
article advertised did not warrant the support of 
the consumers, or that the advertising plans were 
conceived on a faulty and uneconomical basis. 
I have not proposed, and do not propose, to touch 
on the technical side of. advertising, by which 
I mean the part played by the electrotyper, 
the artist, the printer, the process-block maker ; 
neither is there time to talk about the all- 
absorbing question of “ copy,” except to mention. 
in parenthesis that every piece of copy must, to 
be successful, convince, interest, and command 
respect. To do so would carry us far beyond 
the allotted time. 

And now, gentlemen, time is getting on, and 
although I fear I have dealt but inadequately: 
with the proposition, my excuse must be that . 
the vastness of the subject is such that in the: 
limited confines of a single paper it is impossible 
to more than touch on the veriest fringe of 
it. as much more than this whole paper 
contains could be written on any single point 
I have referred to this evening, and indeed, it has 
been no small task to select the points I have» 
chosen out of the mass imar passed CRLONE my 
mind. 

In conclusion, I can assure you that advertising 
is an absorbingly interesting study. The more 
one thinks over advertising the deeper and 
deeper is the insight one obtains of the needs 
and requirements of human natur e, its impulses 
and reactions. 

I am afraid I must apologise for a certain 
amount of repetition, but this is due to my 
great desire to make myself clearly understood. 
And now I thank you for your patient hearing, 
and trust that the matters ‘touched upon have 
not proved altogether anaiteroRting or Jacking 
in instruction. 
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DISCUSSION. 


THE. CHarrmMan (Mr. Carmichael Thomas), 
in opening the discussion, remarked that the paper 
which Mr. Street had read, prepared by himself in 
collaboration with Mr. Lionel Jackson, had been 
> very carefully thought out and was full of sug- 
gestion; he was sure it would be much appreciated 
by an audience containing so many experts. 
During the reading of the paper, his thoughts had 
turned upon the great difference between the news- 
paper advertising of to-day and the times when he 
first became connected with journalism, some forty 
years ago. In those days the proprietors of illus- 
trated papers were inclined to look upon the 
advertiser as a necessary evil. An advertiser was 
compelled to use small type, and he was certainly 
not allowed to use illustrations; in short, the 
advertisements were to be as insignificant as pos- 
sible. Looking back through old volumes of The 
Graphic he had found—it was, presumably, the 
case also with The Illustrated London News—that 
between 1870 and 1880 no illustrated advertise- 
ments were permitted. During the next ten years 
small and insignificant illustrations made their 
appearance, and it was not until 1890 that adver- 
tisers really commenced to be a power in the 
Press. Those were the days of many struggles 
between the manager and the advertiser. The 
manager did not trust the advertiser or his agent 
to produce anything artistic, and was in con- 
stant fear. that his paper would be injured, and 
laid down restrictions accordingly. The speaker 
did not believe those restrictions were harmful to 
the newspapers, the agents, or the advertisers. No 
one imagined, in those days, the great changes 
that were to take place. Artistic advertising was 
in its earliest infancy, and was not understood at 
all. It was always dangerous to mention names, 

not so much on account of those mentioned as of 
those omitted. He was sure, however, that he was 
justified in referring to Mr. Thomas J. Barratt, of 
Messrs. Pears, the universally admitted pioneer of 
artistic advertising, who spent thousands of pounds 
_ in employing the greatest artists, and converting 

their works into advertisements for Pears’ soap. 
Mr. Barratt did not “key” his advertisements, as 
was the practice at the present time. He simply 
induced people to reply “Pears’” in response 
to a question as to which particular soap the 
customer required. People made this reply because 
their artistic sense was attracted by the pictures 
they had seen —not their quantity, but their 
quality. Since then artistic advertising had im- 
proved in every possible way, until now the 
advertisements were sometimes more worth look- 
ing at than the pictures in the body of the paper. 
If the advertiser had something good to sell, he 
must be persistent in keeping his wares before the 
public. Sudden bursts of advertising were useless. 
He would mention à circumstance which had a 
bearing-upon this point. He spent his week-ends 
in gardening, and having seen an. advertisement of 
a soap, which, for cleansing properties, was specially 
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suited to gardeners, he had bought a few packets, 
and used the soap with great success. He had, 
however, lost the label and forgotten the name, 
with the result that he had been looking for an 
advertisement of that soap ever since. A new 
development in advertising had arisen in the 
Shape of “keying” advertisements. The adver- 
tiser asked the public to write to a particular 
department for a free sample. Such advertisers 
should know, however, that there was a certain 
section of the public who lived on free samples, 
who wrote for them, ate them, and drank them; 
who used but never bought them. A little while 
ago he had seen a boy from Charterhouse, just 
home for his holidays, unpacking his play-box. 
He had noticed a small tin of cocoa among the 
miscellaneous assortment, and had asked the lad 
where he got it from. He was told that the 
boy had written for it because he had seen 
it advertised. On being asked whether he had 
tasted or proposed to taste it, the youngster 
replied in the negative, and stated, also in answer 
to a question, that some twenty boys in the house 
had written for this sample. The replies from 
these boys were ‘‘keyed,” and were probably 
held up as an example to the advertise- 
ment manager, whose “ keyed” replies did 
not come up to the desired number. The 
speaker considered that such “keying” was 
absolutely valueless, the large majority of the 
readers of good-class papers not being the sort of 
people who would write for samples. If attracted 
by an advertisement, they would simply buy that 
which had attracted their attention. In conclusion, 
he would like to refer to the fact that it was not 
alone the advertisers themselves who were striving 
for originality. The advertising agents were keenly 
alive, and many of them had their own staff 
of artists, designers, and composers continually 
employed in searching for new methods of laying 
their wares before the public in an attractive form. 
Those with goods worth selling could not dispose 
of them without advertising, while those who 
desired to advertise, but advertised in the wrong 
way, were simply throwing away their money. 
There were never greater possibilities for advertisers 
than existed to-day, if they went the right way to 
work. Whether they would think out their plans 
for themselves, or whether they would take the 
great advantage offered to them by experienced 
advertising agents, was a question for them to 
decide. Advertise they must, however, one way 
or another, or their manufactures would be left 
hopelessly behind. | 


Mr. J. C. AKERMAN said that Mr. Street and. 
his colleague were connected with advertising in 
the bad old days, but the speaker considered that 
the interest in advertising was more recent than 
Mr. Lionel Jackson had suggested. The great 
advance dated from about ten or twelve years ago, at 
the period when men in the advertising firms started 
various clubs. Another great feature in the advance 
was the improved remuneration, which attracted - 
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a better class of men, more university men now 
entering the field than formerly ; that was a great 
point in favour of advertising. The speaker con- 
sidered that the paper by Mr. Street and Mr. Jackson 
came at a most opportune time. At the present 
moment there was a great movement on foot, which 
would probably reach its end in a month’s time, 
for a national campaign to advertise advertising. 
The object of the movement was to overcome the 
shyness of a certain portion of the public in regard 
to advertising, the main idea being that sections 
of the advertising business should deal with that 
part of the campaign which they were best qualified 
to work. Such questions as copyright would be 
considered. Newspaper proprietors, bill-posters, 
and artists would all be approached in the best 
interests of advertising. The public would be told 
that advertisers were not desirous of advertising a 
bad article. Indeed, it was useless to advertise 
such an article; it might be sold once, but the 
buyer would never purchase it again. 


Mr. G. Kina said that he had watched the 
progress of Mr. Street’s firm for twenty-five years; 
it was one of the earliest in the advertising world, 
and one of the most firmly established. American 
advertising agents had come over with the con- 
viction that they could wipe out the old-established 
agencies here, but they had not proved successful. 
American and English advertising were on 
different footings, but the shrewdest Americans 
had been converted to English methods, and had 
adapted themselves to the example of Messrs. 
Street. Advertising was not always as thoroughly 
done as it should be. Those advertisers who came 
upon the scene for the first time were apt to think 
that they knew all about the various papers, 
disregarding the experience of the advertising 
agent, who, for years, had been making himself 
acquainted with the circulation of papers from 
the points of view of volume and quality. Many 
advertisers made the mistake of advertising in a 
paper merely because that paper pleased them, and 
would even proffer goods suited to ladies in the 
pages of a sporting journal. The agents’ business 
would be greatly increased if such advertisers could 
be persuaded to take the experienced advice of firms 
like Messrs. Street and others. The longer a man 
was engaged in the advertising business, the more 
curious and nebulous a force advertising seemed. 
As an instance, he would suggest that an advertise- 
ment in two such papers as The Sphere and The 
Tatler might have very different results; it might 
pay in the one case and be unproductive in the 
other; and if was impossible to assign a reason. 
He was rather amused to see advertisers adopt the 
“keyed” system, referred to by the Chairman. 
The system was, of course, fatuous; and it was 
impossible, by that means, to find out whether an 
advertisement in a particular paper paid or it did 
not. The large advertisers, such as Mr. Barratt, 
the late Mr. John Maple, Mr. Mappin, and others, 
had invariably held the opinion that they did not 
know what particular papers paid them, whether 
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“keying” was adopted or not. These gentlemen 
simply selected, under advice or otherwise, the media 
considered the most suitable, gave them a long trial, 
and judged the results. The late Mr. John Maple, 
when asked what papers had paid him, observed that 
no papers had paid him, but that his great business 
was, nevertheless, built up on advertising. A war 
correspondent (an unmarried man) with whom the 
speaker was acquainted, had once inserted in The 
Times an advertisement announcing the birth of a 
son, and he had done this because he was supplied 
with inferior soap at his hotel. By advertising the 
birth of a son at this hotel, he had secured a large 
quantity of soap, together with many other things 
equally suitable to infants. The speaker looked 
forward to a great accession of advertisers in the 
near future. He would cite as an example of the 
wonders of advertising the prosperity of Messrs. 
Lever. In the days when the “ Monkey Brand” 
was new, he recalled how Mr. Gross came to 
this country and advertised it consistently, 
mostly in the illustrated papers, making an 
ample fortune by so doing. This fact indicated 
what might be done, but he would advise 
advertisers, above all, to be persistent. A man 
should make up his mind, with the aid of an 
advertising agent unless he were an expert himself, 
how much he should spend to sell an article he 
proposed to advertise. It would be useless spending 
£2,000 or £3,000 when an article required an ex- 
penditure of £20,000. The advertiser must not lose 
heart, but must go through with the campaign. 
Many manufacturers and owners of proprietary 
articles, if only they would take up advertising 
boldly and have the bost expert advice, would 
make big fortunes in the way that others had 
done. 


Mr. T. SwINBORNE SHELDRAKE observed that 
Mr. Street had spoken of the bright future in front 
of advertising, but he (the speaker), without desiring 
to be pessimistic, thought that there was an exces- 
sive tendency to look on the bright side of things. 
There were features of advertising which were 
deplorable, and which, to a great extent, weakened 
the force of what was best in advertising. He 
alluded to dishonest advertisements, which, so far, 
the Press had not seen their way to eliminate from 
all their papers. He did not suggest that every 
newspaper was to be blamed equally. Nevertheless, 
newspapers were to-day exhibiting advertisements 
which were not in the best interests of the public 
or the newspapers. He would have liked to hear 
Mr. Street’s views as to the means by which 
dishonest advertising could be eliminated, as by 
such elimination more could be done in the 
direction, suggested by Mr. Akerman, of adver- 
tising advertisement than by any other conceivable 
method. With regard to the question of 
hoardings, touched upon by the authors, the 
speaker could remember when the hoardings 
of London were practically a disgrace, whereas 
to-day it was rare to see a bill exhibited to which 
a man of taste and artistic feeling could take 
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exception. The bill-posters themselves had brought 
about this result by the promotion of a censor 
committee, to which all advertisement bills had to 
be submitted ; if anything objectionable was pre- 
sented, the bill-posters refused to paste such a bill 
on the public hoardings. It remained, therefore, 
for the newspaper proprietors and the advertising 
agents to settle the differences which divided them, 
and to join forces, and exercise an authority which 
would cleanse the advertising columns of the 
Press. 


Mr. J. M. Buancu, referring to Mr. Sheldrake’s 
remarks on the great improvement seen in regard 
to hoardings, urged that a great improvement 
had also been effected in relation to newspapers 
during the last few years. He thought an in- 
spection of the columns of any high-class news- 
paper of the present day would disclose very little 
objectionable advertising. The papers with which 
the speaker was connected were careful to reject such 
advertisements, and he believed the tendency was 
growing more and more among newspaper managers 
and proprietors to give more space to “ advertising 
advertising.” All representatives of newspaper 
proprietors who were present would, he was con- 
fident, willingly support such a project as Mr. 
Akerman had indicated. He agreed with previous 
speakers as to the tendency on the part of better 
people to enter the advertising profession, and the 
disposition of newspaper proprietors to recognise 
that such men must be better paid; the time, 
indeed, was coming when still better pay would 
prevail. 


Mr. Joun ©. Umney said that Mr. Street 
had referred, in his paper, to a fight which he 
(the speaker) had been trying to lead, on 
behalf of proprietary medicines, in the present 
inquiry before the House of Commons. One 
point he had endeavoured to make in the 
course of that inquiry was to this effect—that 
he did not believe any proprietary medicine 
had existed for any length of time, and had, 
been a source of profit to those who ran it, 
unless it had been really a good thing; and 
in proof of that point he had laid certain facts 
before the committee. Looking down the list of 
advertising agents, he had noticed not only those 
who had come—the 411 firms mentioned by Mr. 
Street—but those who had gone, largely as a 
result of handling worthless proprietary medicines, 
It was not his purpose to defend good and bad 
alike, but only the really good articles, which had 
become household words. Many of the medicines 
were of immense value, and no legislation could 
put them out of the reach of the public that wanted 
them. With regard to “keying ” advertisements, 
he would say that although he had appeared before 
the House as a chemical expert, he was much 
interested in advertising, particularly the advertising 
of soap; arid he had been much impressed by the poor 
results of “keying ” advertisements. Being on one 
occasion induced to advertise in asecond or third-rate 
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paper for ladies, samples of the commodity adver- 
tised were offered to all who might apply. Some 
300 or 400 applications were received, and the hand- 
writings were found to be very bad. Considerable 
trouble was taken to ascertain the sources of these 
replies, and it was discovered that the applications 
all came from the staff of the press where the paper 
was printed. This was an instance of the way in 
which “ keying” might operate adversely. In con- 
clusion, the speaker, like the Chairman, had been 
surprised to find that his son, at Charterhouse, 
possessed a collection of articles advertised in well- 
known monthlies; and on investigation it appeared 
that it was a practice for the boys to take a number 
of a certain well-known magazine, and write for 
all the things they thought they would like. 


Siz Henry Trueman Woop said that he would 
like to speak a word or two from the point of view 
of the general public rather than from that of the 
experts, to whom so far the audience had listened. 
The Society of Arts had been advertising from the 
date of its birth, as the first thing it did, before it 
was constituted, was to put an advertisement in 
the daily papers announcing the prizes it proposed 
to offer. From that day it had been advertising 
with more or less success. He was not sure that 
it was good advertising, because those having 
the management of the Society kept within the 
limits of fact, whereas really good advertising 
should set no bounds to the imagination. One 
point touched upon by previous speakers appealed 
to him. He could not understand why advertisers 
should not speak the truth. In the case of certain 
proprietary medicines which were well known and 
commonly used, it was difficult to see why 
the proprietors should not be content to state 
the truth about them, instead of asserting that 
they would cure diseases upon which they 
had no effect whatever. From the point of 
view of the public, it was a pity that such 
astounding statements should be made; on the 
other hand, it was not clear how they could be 
checked, unless by public opinion, although some 
way ought to be found of preventing absolutely 
untrue statements being made in advertisements. 
Speakers had insisted on the advantages of adver- 
tising. In this connection, the speaker referred to 
the British Photographic Journal Almanack, one 
of the most useful photographic books in the 
world, which consisted practically of advertise- 
ments. The book represented the true and proper 
use of advertising, inasmuch as anyone wanting a 
particular piece of apparatus would procure the 
book and find what he required. Turning to 
another matter, the speaker expressed a wish that 
advertisers would curb their propensity to put up 
hideous, pictorial advertisements on the country- 
side, such as destroyed scenic effects in the 
course of a railway journey. As a pertinent 
matter, he would allude to an advertisement 
he had seen, which advised the railway traveller 
not to trouble about the scenery but to read a 
certain magazine, which, it was asserted, was more 


- 


January 24, 1913. 


interesting. Sir Henry considered that there was 
some value in the advice, so long as the country- 
side was defaced by the advertisements at present 
exhibited. Mr. Street had argued that the cost of 
proprietary articles was not increased by advertising ; 
the speaker was satisfied that this was true in some 
cases—for instance, when the large profits from an 
advertised article enabled the manufacturers to set 
up costly and elaborate machines which produced 
the article at a very small percentage of the cost 
of production by hand. 


Mr. STREET, in his reply to the discussion, dealt 
mainly with the question of dishonest advertising. 
No dishonest advertising, in his opinion, paid in 
the long run, inasmuch as it defeated itself. He 
feared that it would be impossible to call upon 
newspaper proprietors to institute a censorship; 
with advertisements coming in in a great hurry 
there would not be the time, and it would not be 
practicable to go into the truth of the statements 
made. The sale of an article which was a fraud 
would not-continue. Moreover, honest advertisers 
who found newspapers going out of their way to 
support fraudulent advertising would immediately 
cease putting in their own advertisements; so that 
dishonest advertising would pay neither the dis- 
honest advertiser nor the honest newspaper. A 
feature of importance to which he would like to refer 
was the increasing cordiality between newspaper 
proprietors and advertising agents. Owing to the 
growing cordiality, a great deal more confidence 
obtained, and a great deal more information was 
given to advertising agents by newspaper proprietors 
as to what was the right thing to put in the paper, 
or the reverse. 


THE CHAIRMAN then proposed a vote of thanks 
to the authors for the paper which they had read. 


THE USE OF ROPE HORSESHOES 
IN GERMANY. 


Owing to the rapid increase in the mileage of 
streets in Germany paved with asphalt and wood 
blocks, and to the congestion of traffic in the large 
cities, it was found necessary to afford greater 
safety for horses to prevent slipping, and to enable 
them to come to a quick stop. This has been 
attained by fitting them with rope horseshoes. 
These shoes were first manufactured some twenty- 
five years ago, but it is only during the last decade 
that the industry has grown to large proportions. 
Various forms and shapes of shoes are used. Some 
are open at the back like an ordinary horseshoe. 
Others are closed, and very often, besides being 
closed, there is a bridge or cross-piece joining the 
two sides. When this is the case, the bridge is 
constructed like the rest of the shoe, enclosing a 
tarred rope. There are usually eight nail-holes in 
each shoe, and in order to strengthen the bottom, 
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and especially to make the nail-holes more secure, 
the walls of the groove are sometimes reinforced 
by braces. The space in the centre of the shoe is 
often covered over with various kinds of materials 
to protect the frog from injury. The United States 
Consul in Berlin says that the latest novelty 
which has been adopted by the head of the royal 
stables, is the insertion at the back of the shoe of a 
block of wood into which stiff bristles have been 
driven. This is an additional preventive against 
slipping. When the ground is covered with snow, 
a special ice plate is inserted in its stead. It is 
customary to use special nails with long heads in 
attaching the shoes to the hoof. When the long- 
headed nails are used, it is possible to drive them 
in and to extract them without taking out the rope. 
These nails, which are driven between the outer 
side of the groove and the tarred rope, also help to 
hold in the rope. The tarred rope wears down 
simultaneously with the rest of the shoe, and it is 
only on rare occasions that the rope must be with- 
drawn and new rope inserted. This change can 
be made without removing the shoe. The average 
life of a rope horseshoe is six to eight weeks. In 
addition to the plain tarred rope horseshoes, there 
are shoes in which rope interwoven with wire, 
wood, rubber, copper, wirework, rush, ete., is used. 
These are heavier, somewhat more expensive, 
and less practical than the plain rope shoes, and 
therefore have not become so well established. 
The sale of rope horseshoes in Germany is regulated 
by the Deutsches Tauhufrisen Syndikat, with head- 
quarters in Berlin. This syndicate, which is 
composed of the eight principal manufacturers in 
Germany, was formed in July 1911 to maintain a 
uniform price for rope horseshoes throughout the 
Empire. 


CULTIVATION OF THE FENNEL 
IN FRANCE. 


Amonzst the various aromatic plants cultivated 
in France the fennel is one of the most important. 
It is indigenous to the greater part of Southern 
Europe, and is too well known in England to need 
a description here. 

Fennel seed is largely used in France in the 
manufacture of absinth, anisette, and other liqueurs. 
Large quantities of seed are sent to Paris, where 
it is used for confectionery, perfumery, and dis- 
tilling. Essence of fennel is also employed in 
medicine and by the herbalist. In France the 
fennel is cultivated on a considerable scale in the 
Departments of Héraut, Bouches-du-Rhône, Vau- 
cluse, Gard and Tarn, where it reaches a height of 
4 to 6 feet, bearing umbels with little yellow 
flowers. Two kinds are usually grown in France 
for seed, viz., the petit quarantain and the gros 
quarantain, which differ only in point of height. 
In mild climates it is usually sown in August 
and September, the quantity of seed required being 
from 5 to 6 kilogs per hectare (about 4% lbs. to 
öğ lbs. per acre). 
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The young plants, when 4 to 6 inches high, are 
planted out 2 or 3 feet apart in the spring. They 
thrive best in calcareous and well-drained soils, 
but can be grown almost anywhere, and if well- 
manured and cared for give good returns. 

Under ordinary circumstances the average yield 
of seed per hectare may be taken at 1,500 kilogs 
(nearly 12 cwts. per acre), which, at the rate of 
50 francs per 100 kilogs, would yield 750 francs. 
Deducting from this 300 francs for the cost of 
cultivation, including manure, etc., a net profit 
of 450 francs per hectare would remain (about 
£7 6s. per acre). 

The flowering takes place in June, and in July 
and August the umbels are removed as soon as the 
seed is ripe. They are placed in trays to dry in 
the shade. The seed is then separated from the 
husks in the usual way by thrashing. The fennel 
crop leaves the soil in excellent condition for 
growing beetroot or wheat. ` 

For distilling, no part of the plant is lost, and 
besides the seed, the stems, umbels, leaves, and 
even the roots, can be utilised. Fennel seed is 
imported at Marseilles in considerable quantities, 
chiefly from Salonica and Smyrna. The prices 
of the different kinds of seed average as follows :— 
Salonica, from 60 to 70 francs per 100 kilogs (24s. 
to 28s. per cwt.); Nimes, 80 francs per 100 kilogs 
(82s. per cwt.); Florence, from 125 to 150 francs 
per 100 kilogs (50s. to 60s. per cwt.). Essence of 
fennel from 18 to 25 francs per kilog (6s. 64d. to 
9s. per 1b.). 


INDUSTRIAL EDUCATION IN 
BELGIUM. 


About twenty-five years ago the first trade school 
was opened in Liége; its purpose was to teach the 
principles of dressmaking. Since that time the 
growth and development of trade schools have 
been most rapid. At present almost every existing 
trade has its training school for the young artisan. 
Schools exist for training the ironworker, the 
woodworker, and the workers in zinc, lead and 
leather; the decorative arts, plumbing and house- 
painting are also taught. If the present rate of 
development in this direction continues, Belgium 
will soon rival Germany, in which country these 
branches of instruction are probably superior to 
those of any other European country. In the 
matter of trade schools in Belgium the province 
of Liége, according to the American Consul there, 
merits particular attention, as it is especially in 
advance in this direction. The long list of existing 
trade schools has lately been added to, through the 
opening recently of an institution for teaching 
printing, book-binding, lithography, etc. It has 
been organised under the patronage of an associa- 
tion known as the Chambre Syndicale des Patrons 
—Imprimeurs de l’Arrondissement de Liége. This 
institution is to produce first-class printers, litho- 
graphers, and book-binders, giving them sufficient 
general instruction to enable them to become 
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efficient and up-to-date artisans. The school is 
under the control of the executive committee, 
consisting of three members, representatives of 
the Government, the province, and the city of 
Liége respectively. The staff of teachers comprises 
twelve members, namely, one director, one pro- 
fessor of ornamentation, seven of typography, one 
of book-binding, one of lithography, and one of 
French. Five years are required to complete the 
course. 


IRRIGATION IN ITALY—RECEIPTS 
OF CANAL CAVOUR. 


The following figures, published in a recent 
report of the Minister of Finance, under whose 
auspices the administration of the Canal Cavour is 
controlled, shows the financial results of the 
working for the years 1909-10 and 1910-11. 


Financial Year 1909-10. 


Lire. Cent. | £ sterling. 

Gross receipts . 3,417,348 50 1386 , 693 
Working expenses 1,241,379 31 49,655 
Net receipts 2,175,969 19 87 , 038 


Financial Year 1910-1911. 


Lire. Cent. | £ sterling. 

Gross receipts . 8,839,800 10 133,572 
Working expenses 1,342,826 81 53,713 
Net receipts 1,996,473 29 79,859 


The falling-off of 179,495 lire 90 cents in the 
net receipts of 1910-11, as compared with those of 
1909-10, may be accounted for by the decrease in 
the sales of water for irrigation or motive power of 
78,048 lire 40 cents, and an increased expenditure 
of 101,447 lire 50 cents for working expenses, in 
consequence of the cost of the unusual repairs 
which it was found necessary to undertake in 
1910. 

The Canal Cavour, constructed partly with 
English capital, and opened in 1866, is one of the 
most important works of the kind in Italy. By its 
means the fertilising waters taken from the River 
Po at Chivasso, about eighteen miles below Turin, 
are utilised for irrigating a large tract of country 
between the rivers Dora Baltea and Ticino in the 
Provinces of Vercelli and Novara. Its length is 
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82 kilometres (50 English miles). It supplies 
110 cubic metres (24,200 gallons) per second of water 
to an immense network of branch canals and 
channels. 

The price charged for irrigation during the 
summer (viz., from March 25th to September 8th) 
is at the rate of 2,300 lire (£92) per Italian modulo, 
equal to a discharge of 100 litres (22 gallons) 
per second. 


EMPIRE NOTES. 


The Dominions Royal Commission.—The first 
report of the Dominions Royal Commission, which 
has just been issued, deals very fully with the 
subject of emigration. A large number of witnesses 
were examined, and many useful and important 
suggestions were made, which should command 
the attention both of the Home and Dominions’ 
Governments. One very pleasing feature has been 
brought to light. It appears that, during the last 
ten years, the relative number of British emigrants 
proceeding to our oversea dominions has increased 
from 33 to 82 per cent., the latter proportion being 
for the year 1911. On the other hand, the corre- 
sponding decrease of emigration to foreign countries, 
in the ten years, has been from 67 to 18 per cent. 
This is a gratifying fact, and proves that the 
attractions of Canada, Australia and New Zealand, 
as a field for emigration, are becoming more fully 
recognised. On many occasions the desirability of 
directing the attention of intending emigrants 
from Great Britain and Ireland to countries under 
the flag, has been urged by those who have marked 
with regret the loss to the Empire which has 
resulted from the trend of people particularly to 
the United States and the Argentine. Now, how- 
ever, the tide has turned, and, further, there has 
been a flow of emigration from the United States 
to Canada, which promises to be of great service 
in populating, with a specially qualified and useful 
class of settler, the Western Provinces of the 
Dominion. One interesting aspect of the general 
question, in respect of which some evidence was 
received by the Commission, relates to the emigra- 
tion of ex-service men. It was stated that a large 
number of these men, after leaving the colours, are 
unable to find suitable employment, in many cases 
they can find no employment, at home. Their 
condition, therefore, is most unsatisfactory, and 
is also a public scandal. To remedy, in part, 
this state of things, efforts are being made to 
find openings for them overseas, and a proposal 
has been submitted to the Government and 
people of Canada that for carefully selected 
men of this class openings on the land and in 
various industrial employments and places of trust 
should be provided for them, and that in some 
cases the fares of men who are unable to pay their 
own should be advanced. The urgency of this 
proposal is stated to arise from the fact that, owing 
to the exceptionally large number of men who were 
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there have been, during the past year, and will be 
during the present and next year, many thousands 
of soldiers beyond the usual average who will have 
become, or will become, fully time-expired. That 
is, they will have completed their twelve years’ 
service with the colours, and, in the case of thosè 
who have entered the reserve, with the reserve 
also. Although it is recognised that the emigration 
of any very large number of ex-service men from 
the United Kingdom is not desirable, in view of 
the need which may arise for their services at 
home, yet, unless provision can be made for their 
employment, it is surely better that they should be 
found suitable openings in our oversea dominions 
than that they should be allowed to remain in the 
condition in which so many of them are to-day—a 
condition in which they must rapidly deteriorate 
in character and physique, and in many cases 
(through no fault of their own) become unemploy- 
able. In this direction there appears to be an 
important scope for emigration which would alike 
be in the interests of a deserving class of men of 
the old country and of our oversea lands in which 
the opportunity of securing a new start in life 
under promising conditions is afforded. 


The Canadian Public Service and the Lemieux 
Act.—Recently two eminent men in the Public 
Service of England have visited Canada—Sir 
George Murray and Sir George R. Askwith. The 
former was invited to Ottawa to inquire into 
the conditions of the Civil Service in Canada and 
to advise the Dominion Government thereon, and 
the latter to investigate the working of the 
Canadian Industrial Disputes Investigation Act 
1907, known as-the Lemieux Act, and to report on 
the question of the possible application of some of 
its principles and provisions to this country. Sir 
George Murray, in a very valuable and much 
appreciated report just issued, makes a variety of 
important recommendations, all of which are in 
the direction of simplifying procedure and in- 
creasing efficiency, especially by adhering to the 
system of competitive examinations, rather than 
by direct nominations, which are often regarded 
as reward for political services. Sir George would 
relieve members of the Cabinet of much of their 
unnecessary detailed work by the appointment of 
a small committee, which should make preliminary 
examinations of all proposals and decide which 
should or should not be dealt with by the Ministers 
personally. He urges also that the system of 
competitive examinations be gradually extended 
outside the service and be made to apply to 
important postmasterships and Customs collector- 
ships which should be filled by promotions within 
the service, instead of by untrained politicians, 
who must rely very largely on their subordinates. 
He advises that the competitive system be applied, 
at once, to the Post Office, the Customs, and the 
Inland Revenue Departments, and that each of 
these services be graded, so as to provide a means 
of promotion from the lowest ranks to the highest. 
Another point on which he lays stress, and which 
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strongly commends itself to the members of the 
Civil Service in Canada, is the need of the adoption 
of some system of pensions to secure retirements 
from the service without doing injustice to the 
men retired. Those who know anything of the 
conditions prevailing in the Public Service of 
Canada will recognise the importance and value of 
these suggestions. But, in order to give effect to 
them, both political parties in the Dominion will 
require to revise their methods and to agree 
upon joint action. The work of Sir George Askwith 
has necessarily been of a different character from 
that of Sir George Murray, as his object was that 
of inquiry rather than of suggestion. Various 
proposals had been considered in this country 
based upon the Canadian Conciliation Act, and to 
ascertain how far that Act may be regarded as a 
success both as to its principles and its adminis- 
tration, and whether it could be adopted as a 
means of dealing with labour disputes in the 
United Kingdom, was the purport of Sir George 
Askwith’s recent journey. During his visit Sir 
George has had the opportunity of discussing the 
working of the Act not only with the authorities 
at Ottawa and with Mr. W. L. Mackenzie King, 
who was the first Labour Minister appointed 
under the Act, but with the leading representa- 
tives of labour and employment throughout the 
Dominion. Pending the report which will be 
presented on the result of his investigation, one 
cannot well form a judgment as to the result of 
Sir George Askwith’s exhaustive inquiry. But, in 
the opinion of some who claim to be in a position 
to judge, there appear to be strong reasons 
favouring the adoption of some of the main 
principles of the Act in dealing with industrial 
disputes in this country. For one thing, it takes 
the line of least resistance and applies compulsion 
only for the purpose of investigation. It does not 
aim at compulsory arbitration, nor does it prevent 
employers proceeding to a lock-out, or the men 
from going out on strike, if, after investigation of 
the causes of any dispute, the parties cannot be 
induced to settle their differences amicably. In 
the working of the Act there have been some 
difficulties of administration, arising mainly 
from the great distances which have to be covered, 
the time occupied in forming the Conciliation 
Boards and in getting them to work. But, in the 
main, and in the judgment of the vast class of 
labour men throughout the Dominion, as well as 
of the employers, there is no doubt as to its 
success. In view of the necessity of some 
permanent means being adopted to deal with 
industrial disputes in this country, it is hoped 
that the visit of Sir George Askwith to Canada 
and the information he may have been able to 
obtain will prove of advantage to this end. 


Sydney Harbour, New South Wales.—Some re- 
cent particulars have been given of Sydney Harbour, 
the great commercial port of New South Wales, 
and of the provision that is being made for facili- 
tating the entry to the port. Deep-sea ships at 
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present enter by what is known as the eastern 
channel, but the Sydney Harbour Trust Com- 
missioners estimate that by the end of 1913 an 
entry will be available in the western channel, 
which they are now deepening to forty feet at low 
water. It is intended to use this channel for 
inward-bound vessels. On completion of this 
important work, the Port of Sydney will be placed 
in an almost unrivalled position, as possessing 
Separate in-coming and out-going deep-ship 
channels, After passing through the channels 
vessels are able to navigate in from about 40 to 
50 feet of water, for a distance of four miles to 
the city of Sydney, on the frontage of which the 
deep-sea wharves have been constructed. The total 
area, of water in the harbour is 14,284 acres, of 
which about 8,000 acres have a depth of from 
35 feet to 100 feet. Exclusive of the fairways and 
the bays, in which most of the shipping is accommo- 
dated, there are over 1,000 acres available and 
suitable for anchoring vessels of deepest draught. 


NOTES ON BOOKS. 


La GESTION PAR D'ÉTAT ET LES MUNICIPALITÉS. 
Par Yves Guyot, Paris: Librairie Félix Alcan. 
Price, 3 fres. 50 cents. 

M. Yves Guyot requires very little introduction. 
For some years he was one of the Deputies for 
Paris, and from 1889-1892 Minister of Public 
Works. He is an ex-President of the Société de 
Statistique, and was Guy Medallist of the Royal 
Statistical Society in 1902. It will be remembered 
that in 1909 he read a paper before this Society on 
“The Commercial Relations of France and Great 
Britain.” 

M. Guyot is a strong opponent of State mono- 
polies and municipal ownership, and the present 
work is a vigorous attack on State trading. 

Details, prepared for the International Statistical 
Congress of 1911, are given showing the services 
and industries administered by the State or 
municipality in various countries. English cities 
are often held up as an example by French 
advocates of municipalisation ; but the author does 
not think there is much ground for this, seeing 
that in London the docks, water-supply, and gas are 
not municipalised. As for electricity, a greater area, 
or at all events a much greater quantity, is supplied 
by private than by public corporations. 

The second part of the book deals with the 
financial results of State and municipal adminis- 
tration. In many Continental countries the 
railways are probably the most important under- 
takings. Inquiry shows) that Belgium derives 
little financial advantage from her State railways, 
and the administration is subject to political pres- 
sure, which sacrifices the general welfare to local 
and electoral interests. Although the Prussian 
railways are generally held up as successful 
examples of State management, yet the profits 
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are not so very large, having regard to the fact, 


that the level nature of the country permitted the 
railways to be built cheaply; the price originally 
paid for land, and also law costs, were very 
moderate compared with those of English rail- 
ways. Moreover, the Prussian State railways are 
almost entirely exempt from taxation, and if they 
Were assessed at the same rate as the private 
railway companies in this country the profits 
would shrink considerably. The fact remains, 
however, that the Prussian Government look to 
the State railways to provide a large amount of 
revenue, and it therefore happens that in years 
when the surplus net earnings fall considerably 
below anticipations, some embarrassment is intro- 
duced into the administration of the national 
finances, It is said, and there seems to be some 
ground for the assertion, that in order to maintain 
the profits at a high average there is a tendency to 
run the railways on the smallest outlay possible, 
and this cannot but interfere with the industrial 
interests of the country. 

In Austria-Hungary and in Italy those railways 
administered by the State have not been a financial 
success. As for the Western Railway of France, 
it was purchased on terms onerous to the State, 
and has resulted in very little improvement in the 
service. The only gainers have been the share- 
holders in the old company, and also the 
personnel, whose threats to strike have had to be 
met by augmentation of wages. 

The author devotes a chapter to showing how 
much the English municipalities have done in the 
past to stifle private initiative either in gas or 
electric lighting. As regards tramways, many 
town councils obtained authority under the Act 
of 1870 to build tramways; but they did not at 
the time proceed further with the matter, merely 
using their authority to prevent the establishment 
of private companies. In many places where 
municipal tramways were established other com- 
peting methods of locomotion were opposed. 
M. Guyot agrees with Mr. Ferranti that electrical 
progress and tramway policy in Great Britain have 
been retarded by adverse legislation and unsym- 
pathetic municipalities; private initiative was 
hampered, and other countries were allowed to 
get an immense start of us. 

Other chapters deal with the alcohol monopolies 
in Switzerland and Russia; the new State life 
assurance monopoly in Italy; “Financial dis- 
orders,’ in which the administration of the 
National Library, the Navy, Posts and Telegraphs 
in France is criticised. Au important chapter deals 
with the personnel. M. Guyot shows clearly that 
the idea that “the State should be a model 
master” is often carried to excess by authorities 
with Socialistic tendencies. Wages are raised, 
hours of labour are reduced; and the minimum 
amount of work done; it is robbing the whole 
body of taxpayers for the benefit of the few, and is 
distinctly unfair to those not in State or municipal 
employ. 

The author concludes by asserting that ‘ Neither 
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the State, nor .the municipality should undertake 
anything. ‘which gan he done by the individual.” 
Where, however, services haying a common interest, 
such as railways, W water, gas, electricity, etc., are 
taken over by the State or municipality, some 
continuity of policy should be obtained by inter- 
posing an official who should be morally and 
physically responsible for the work; he should be 
so far guaranteed in his position as to be able to 
withstand any sudden and unconsidered changes 
of opinion, or any undue demands of any section 
either of the personnel or of the customers. 
“ Action should be left to private enterprise, 
but control should remain with the State and 
municipalities.” 


JAPAN AND ITS ART. By Marcus B. Huish, LL.B. 
Third Edition. London: B. T. Batsford. 12s. net. 
It is over a quarter of a century since the first 

edition of this work was published, and nearly 

twenty years since the second has been out of 
print. Mr. Huish was deterred from preparing 

a third edition partly because he was engaged on 

other matters, partly because of the recent sweeping 

changes in the manners, customs, and even the 
arts of Japan. The old order has been giving place to 
the new so rapidly that it seemed almost impossible 
to keep abreast of the changes in any record that 
might be prepared. The death of the late Emperor, 
however, and the termination of the Méiji era, 
appeared to mark the end of a certain stage, and 
the third edition of this work will be found to 
differ from the earlier two in that it does not 
restrict itself to the art of the past, but carries 
the subject up to the present date. The present 
edition, therefore, is nearly 100 pages longer than 
the earlier, and contains some seventy additional 
illustrations, several of them representing work 
which was shown at the Japan-British Exhibition. 

Much of the modern work is extremely inter- 
esting. Take, for instance, the painting of ‘ Tigers 
in Snow,” by Ohashi Suiseki, which was perhaps 
the most popular picture exhibited at Shepherd’s 

Bush. The drawing of this is masterly, and the 

principal tiger is alive in every inch of him. It 

seems almost impossible that work of this description 
should come from the same people who are accus- 
tomed to present the human figure in the lifeless 
and conventional fashion that used to be known as 

“ Japanesy.” Mr. Huish explains this discrepancy : 

“The Japanese ... has always been taught by 

his religion that the human body is a vile carcass 

of no worth, a frail and corrupt mass, which is 
only destined to rot and waste away. From the 
earliest days, too, it was deemed in society a breach 
of etiquette to show more than the face and hands, 
and to be in the fashion meant covering oneself 
with many folded garments of the richest material. 

In the schools the student was only allowed to 

study from the works of the old masters, who had 

a certain formula by which to draw the human 

frame. Under such a combination the figure 

painter had three things to observe—features with 
exaggerated expression, a suggestion of sensuous 
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movement, and a ee of ‘well disposed, highly 
ornamented drapery. Whilst the. savants of his 
country were versed in the. anatomy and properties 
of every flower of the field, they were ignorant 
of the component parts of the human frame, 
so that the artist had nothing from which to 
learn.” 

The book deals not only with the fine arts of 
Japan—painting, engraving, and sculpture—but. 
also with its art industries, including ivories, 
lacquer, metal-work, clotsonné, pottery, and textiles; 
and with a view to explaining the nature and 
development of Japanese art, it also gives some 
account of the physical features of the country, its 
history and religions, and the myths, manners, and 
customs of the people. 


SAFETY IN CoaL-MINES. By Daniel Burns, 
` M.I.M.E London, Glasgow and Bombay : 
Blackie & Son, Ltd. 2s. 6d. net. 


Under the new Coal Mines Act, which came 
into force on the first day of this year, no person 
can be appointed to act as fireman, examiner or 
deputy, unless he has obtained a fireman’s certifi- 
_ cate as required by the Coal Mines Act, 1911. A 
full certificate certifies three things :—(1) That the 
fireman can test for gas with a safety lamp; 
(2) that he can measure an air current; and 
(3) that his hearing is good. This handbook has 
been designed to supply the information required 
under the first two headings. The first chapter 
deals with certain fundamental facts, such as the 
difference between physical and chemical changes ; 
atoms and molecules; Boyle’s law; the diffusion 
of gases and the rates of diffusion. Chapter II. 
describes the constituent elements of the mine 
_gases, hydrogen, oxygen, nitrogen, carbon, and 
sulphur. Chapter ILI. explains the characteristics 
of the mine gases, fire-damp, choke-damp, carbon 
-monoxide, and sulphuretted hydrogen. Chapter IV. 
describes the various methods of measuring air, 
while Chapter V. contains a brief account of safety 
lamps. 

The author is Professor of Mining in the Royal 
Technical College, Glasgow, and he treats the 


subject in a thoroughly scientific, and at the same 


time simple, manner, which should enable any 
intelligent man to master it without much 
difficulty. . 


WIRELESS TELEGRAPHY FOR AMATEURS. (New 
edition, completely revised.) By R. P. Howgrave- 
Graham. London: Percival Marshall & Co. 
2s. net. 

The new edition of “ Wireless Telegraphy for 
Amateurs ”-contains an account of recent develop- 
ments which brings it well up to date. Consider- 
able portions have been rewritten, and a good deal 
of attention is naturally devoted to the important 
matter of tuning. In the first chapters the history 
and principles of radio-telegraphy are treated 
in a simple and interesting manner, and in 
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this connection Mr. Howgrave- Graham gives 


due prominence to the all-important work of 


Sir Oliver Lodge, which he considers ‘“ popular 
non - technical journalism” has caused to be 
greatly overlooked. The later chapters deal with 
the subject from the practical point of view. The 
book is intended to describe the construction and 
working of apparatus for small stations for work 
over short distances. The author adopts the 
method of describing the apparatus which he 
himself has set up for work between Hampstead 
Heath and Tufnell Park. In this way he keeps 
closely to details, and seems to have omitted no 
real point of practical difficulty. The diagrams 
are clear and helpful. 


GENERAL NOTES. 


LIFEBOATS IN 1912.—During the year 1912 the 
Royal National Lifeboat Institution has been 
instrumental in saving 759 lives in all on the 
coasts of the United Kingdom. In one of the 
gales which occurred between January 15th and 
19th, twenty-two lifeboats were launched and 
seventy-eight lives were saved, and during Christ- 
mas week the lifeboats saved twenty-five people 
from different vessels, and assisted many others. 
The lifeboats of the institution were launched on 
367 occasions, and in addition the crews of the 
boats were assembled in readiness to launch on 
sixty-nine other occasions. Further, 122 persons 
were landed from vessels which were in jeopardy, 


- and forty-six boats and vessels were saved. Since 


the establishment of the institution in 1824 the 
committee of management have granted rewards 
for the saving of 50,840 lives from shipwreck on the 
coasts of the United Kingdom. The cost of main- 
taining the fleet of 278 lifeboats is very great, and 
is necessarily increasing owing to the modifications 
which are constantly being introduced into the 
construction of lifeboats. This applies especially 
to the construction and the improvement of 
motor-boats, of which the institution now has 
seventeen. The committee of management appeal, — 
therefore, for financial support in the shape of 
annual subscriptions and donations. 


ScHooL oF Woop-carRyinG. — The King and 
Queen are lending a carved armoire to the Exhibi- 
tion of the Works of Past and Present Students of 
the South Kensington School of Art Wood-carving, 
which is to be held on February 6th, 7th, and 8th, 
in the galleries of the Royal Institute of British 
Architects. There will also be on view an interest- 
ing collection of old and modern carvings. The 
National Competition Awards gained by the 
school will be distributed on Friday, February 7th, 
at 9 p.m., by G. S. Cobb, Esq., M.V.O., Chairman 
of the Education Committee of the önden County 
Council. 
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TOWN-PLANNING IN AMERICA.—A new plan has 
been adopted by the town of Melrose, Massachusetts, 
for- the building and rebuilding of the streets in 
that city, which might be followed to advantage in 
London and other towns in England. Plans have 
to be submitted by the owners of all undeveloped 
building lots showing the exact location of their 
property. The gas, water-mains, and sewers are 
then laid, and all connections put in and carried 
to the frontage line of the property. In this way 
the future opening up of the streets is avoided 
when the new houses or buildings are erected, and 
considerable economy in the maintenance of the 
highways effected. 


WEALTH OF SWITZERLAND.—<According to the 
Annuaire Financier, the total wealth of Switzer- 
land at the present time is valued at 14,508 million 
francs (£580,320,000). The four richest cantons 
are those of Berne, where taxes are levied on a 
capital of 2,444 million francs (£97,760,000); Vaud, 
1,742 million francs (£69,680,000); Zurich, 1,617 
million francs (£64,680,000); and Bale, 1,047 million 
francs (£41,880,000). The poorest cantons are those 
of Zug and Uri. 


Ligutine oF Factories.—The Home Secretary 
has appointed a committee to inquire and report 
as to the conditions necessary for the adequate and 
` suitable lighting (natural and artificial) of factories 
and workshops, having regard to the nature of the 
work carried on, the protection of the eyesight of 
the persons employed, and the various forms of 
illumination. The committee are:—Dr. R. T, 
Glazebrook, C.B., F.R.S., Director of the Nationa] 
Physical Laboratory (Chairman); Mr. Leon Gaster; 
Professor Francis Gotch, D.Sc., F.R.S.; Mr. J. 
Herbert Parsons, M.B., D.Sc., F.R.C.S.; Mr. 
W. ©. D. Whetham, F.R.S.; Sir Arthur White- 
legge, K.C.B., Chief Inspector of Factories. The 
secretaries of the committee are:—Mr. D. R. 
Wilson, one of His Majesty’s Inspectors of Fac- 
tories; and Mr. ©. ©. Paterson, M.1.M.E., 
A.M.1.0.H., of the National Physical Laboratory. 


THE LIBRARY. 


The following books have been presented to the 
Library since the last announcement :— 
Adams, Maurice B., F.R.I.B.A.—Modern Cottage 
Architecture. Second Edition. London: B. T. 
Batsford, 1912. Presented by the Publisher. 


Allen, Daphne.— A Child’s Visions. London: 
George Allen and Co., Ltd., 1912, Presented by 
the Publishers. 

Armstrong, E. Frankland, D.Sc., Ph.D.— The 
Simple Carbohydrates and the Glucosides. 
Second Edition. London: Longmans, Green 
and Co., 1912. Presented by the Publishers. 

Armstrong, Thomas, C.B.—A Memoir 1832-1911. 
London: Martin Secker, 1912. Presented by 
Miss Eleanor Rowe, 
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Arnold, H. T.—Steamship Navigation. London: 
Blackie and Son, Ltd., 1912. Presented by the 
Publishers. 


Ashbee, C. R.—Should We Stop Teaching Art? 
London: B. T. Batsford, 1911. Presented by 
the Publisher. - 


Austen-Leigh, R.A.—The Story of a Printing 
House. London: Spottiswoode and Co., Ltd., 
1912. Presented by the Assistant Secretary. 

Bennett, T., B.A.—The New English Spelling and 
Dictation Book. London: Blackie and Son, 
Ltd., 1912. Presented by the Publishers. 


Berriman, Algernon E.—Notes on the Materials 
of Motor -Car Construction. London: St. 
Martin’s Publishing Company, 1912. Presented 
by the Publishers, 


Bigelow, S. Lawrence, Ph.D.—Theoretical and 
Physical Chemistry. London: Duckworth and 
Co., 1912. Presented by the Publishers. 


Bond, Francis, M.A.—The Cathedrals of England 
and Wales. London: B. T. Batsford, 1919. 
Presented by the Publisher, 


Boys, ©. Y., F.R.S.— Soap Bubbles. 
London: S.P.C.K., 1912. 
Publishers. 


Brebner, C. W.—South Indian Ocean Cyclones of 
1911 and 1912. Mauritius: 1912. Presented by 
the Author. 

British Journal Photographic Almanac for 1913. 
Edited by George E. Brown, F.I.C. London: 
Henry Greenwood and Co., 1912. Presented by 
the Editor. 


Brown, Frank P., A.R.C.A.—South Kensington 
and its Art Training. London: Longmans, 
Green and Co., 1912. Presented by the Publishers. 


Brown, George E., F.I.C., and Alexander Mackie. 
—Photographic Copyright. London: Henry 
Greenwood and Co., 1912. Presented by the 
Publishers. 


Bruck, Dr. Werner F.—Plant Diseases. Translated 
by J. R. Ainsworth-Davis, M.A. London: 
Blackie and Son, Ltd., 1912. Presented by the 
Publishers. 


Burns, Daniel, M.I.M.E.—Safety in Coal Mines. 


London: Blackie and Son, Ltd., 1912. Pre- 
sented by the Publishers. 


Calvert, Albert F.—Nigeria and its Tin Fields. 
London: Edward Stanford, 1912. Presented by 
the Assistant Secretary. 

Cannan, Edwin, M.A., LL.D.—The History of 
Local Rates in England. Second Edition. 
London: P. S. King and Son, 1912. Presented 
by the Director of the London School of 
Economics. 

Carter, E. Ellin.—Artistic Leather Work. London: 
E. and F. N. Spon, Ltd., 1912. Presented by 
the Publishers. 

Chatterton, Alfred.—Industrial Evolution in India. 
Madras: “ Hindu” Office, 1912. Presented by 
the Author. 


New Edition. 
Presented by the 
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Churchward, Albert, M.D. — The Origin and 
Evolution of Primitive Man. London: George 
Allen and Co., Ltd., 1912. 
Publishers. 


Cole, H. L.— Rating Locomotives. _ London: 
W. Thacker and Co., 1912. Presented by the 
Author. 


‘¢Cosmos.”— The Position of Landscape in Art. 
London: George Allen and Co., Ltd., 1912. 
Presented by the Publishers. 

Dakin, H. D., D.Sc., F.I.C. — Oxidations and 
Reductions in the Animal Body. London: 
Longmans, Green and Co., 1912. Presented by 
the Publishers. 

Davidge, H. T., B.Sc.—Wireless Telegraphy Simply 
Explained. London: Percival Marshall and Co., 
1912. Presented by the Publishers. 


de Villamil, Lieut.-Colonel R., R.E.—A. B. C. of 
Hydrodynamics. London: E. and F. N. Spon, 
Ltd., 1912. Presented by the Publishers. 


Draper, Charles H., B.A., D.Sc.—Heat, and the 
Principles of Thermodynamics. New Hdition, 
1911; A Course of Physics: Practical and 
Theoretical, 1912; An Elementary Course of 
Magnetism and Electricity. London: Blackie 
and Son, Ltd., 1912. Presented by the Publishers. 


Duveen, Edward J.— Colour in the 
London: George Allen and Co., Ltd., 
Presented by the Publishers. 


Festing, Gabrielle—When Kings Rode to Delhi, 
Edinburgh: William Blackwood and Sons, 1912. 
Presented by the Author. 


Gramm, Joseph.—Ideale Landschatt. 2 Vols. 
Freiburg-im-Breisgau : Herdersche Verlagshand-- 
lung, 1912. -Presented by the Publishers. 


Guyot, Yves.—La Gestion par lEtat et les 
Municipalités. Paris: Librairie Félix Alcan, 
1913. Presented by the Author. 

Hale, Arthur J., B.Sc.—Practical Chemistry for 

_ Engineering Students. London: Longmans, 

_ Green & Co.,1912. Ptesented by the Publishers. 


Heath, Charles E.—The Beginner’s Guide to the 
Microscope. London: Percival Marshall and 
. Co., 1912. Presented by the Publishers. 


Hérubel, Marcel A.—Sea Fisheries, their Treasures 
and Toilers. Translated from the French by 
Bernard Miall. London: T. Fisher Unwin, 1912. 
Presented by the Publisher. 


Higgins, A. Pearce, M.A., LL.D.—War and the 
-Private Citizen. London: P. S. King and Son, 
1912. Presented by the Director of the London 
School of Economics. 


Howgrave-Graham, R. P., M.I.M.E. — Wireless 
Telegraphy for Amateurs. London: Percival 
Marshall and Co., 1912. Presented by the 
Publishers. 

Huish, Marcus B., LL.B.—Japan and its Art. 
Third Edition. Tendon B. T. Batsford, 1912, 
Presented by the Publisher. 


Home. 
1912. 
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Innes, Arthur D.—England’s Industrial Develop- 
ment. London: Rivington and Co., 
Presented by the Publishers. 


Tyer, L. K. Anantha Krishna, B.A.—The Cochin 
Tribes and Castes. Vol. 2. Madras: 
botham and Co.,1912. Presented by the Author. 


Jackson, Thomas Chalice, B.A., L.B.—Practical 
Lessons in Bookkeeping. Fourth Edition. 

- London: University Tutorial Press, Ltd., 1912. 
Presented by the Publishers. 


Jennings, A. Seymour.—The Painter’s Pocket- 
Book. Third Edition. London: The Trade 
Papers’ Publishing Co., Ltd., 1912. Presented 


by the Publishers. 

Kaemmerer’s Practical Letter Book. Edited by 
A. Seymour Jennings. London: The Trade 
Papers’ Publishing Co., Ltd., 1911. 
by the Publishers. 


Kennelly, A. E., M.A., D.Sc.—The Application of 
Hyperbolic Functions to Electrical Engineering 
Problems. London: University of London 
Press, Ltd. Published by Hodder and Stoughton, 
1912, Presented by the Publishers. 


Kitching, Rev. A. L., M.A.—On the Backwaters of 
the Nile: London: T. Fisher Unwin, 1912. 
Presented by the Publisher. . 


Lectures on British Commerce. London: Sir 
Isaac Pitman and Sons, Ltd., 1912. Presented 
by the Publishers. 


Maryon, Herbert. Metalwork and Enamelling. 
London: Chapman and Hall, Ltd., 1912. 
Presented by the Publishers. 


Masters, Rev. Walter E.—The Huguenot Church 
' and Sir Isaac Newton’s House. Presented by 
_ the Author. 


Meissen, Royal China Manufactory. Festive pub- 
lication to commemorate bi-centenary, 1910. 
Presented by the Administration of the Manu- 
factory. 

Moreau-Vauthier, Charles—The Technique of 
Painting. London: William Heinemann, 1912. 
-Presented by the Publisher. 


Nicholson, Edward, F.I.C., F.C.S.— Men and 
Measures: a History of Weights and Measures. 
London: Smith, Elder and Co.,1912. Presented 
by the Publishers. 

Oliver, Basil, A.R.I.B.A.—Old Houses and Village 
Buildings in East Anglia. London: B. T. 
Batsford, 1912. Presented by the Publisher. 


Owen, Dorothy L., M.A.—Piers Plowman. London: 

_ University of London Press, Ltd. Published by 
Hodder and Stoughton, 1912. Presented by the 
Publishers. — 

Peel, Robert.—An Elementary Text-Book of Coal 
Mining. Sixteenth Edition. London:. Blackie 
and Son, Ltd., 1911. Presented by the 
Publishers. 


Percival, MacIver —Chats on Old Jewellery and 
Trinkets. 


sented by Sir Georgé Birdwood, K.C.L. E. „C. S.I. 


1912. 


Higgin-- 


Presented’ 


London: T. Fisher Unwin, 1912. Pre- . 
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Redmayne, J. S., M.A.—Fruit Farming on the 
“Dry Belt’? of British Columbia. Fourth 
Edition. London: The “Times” Book Club, 
1912. Presented by the Publishers. 

Reid, John A.—Building Construction and Archi- 
tectural Drawing. London: Blackie and Son, 
Ltd., 1911. Presented by the Publishers. 

Répertoire de Couleurs pour aider a la Détermina- 
tion des Couleurs des Fleurs, des Feuillages et 

' des Fruits. 2 Vols. Paris: Société Française 
des Chrysanthémistes, 1905. Presented by the 
Royal Horticultural Society. 

Rhead, G. Woolliscroft.—Modern Practical Design. 
London: B. T. Batsford, 1912. Presented by 
the Publisher. 

Rolleston, T. W.—Parallel Paths: A Study in 
Biology, Ethics and Art. London: Duckworth 
and Co., 1912. Presented by the Publishers. 

Royal Society, Record of (Third Edition); The 
Signatures in the First Journal-Book and the 
Charter-Book. ` London: Henry Frowde, 1912. 
Presented by the Royal Society. | 

Seasonal Trades. Edited by Sidney Webb, LL.B., 
and Arnold Freeman, M.A. London: Constable 
and Co., Ltd., 1912. Presented by the Director 
of the London School of Economics. 

Shuffrey, L. A.—The English Fireplace and its 


Accessories. London: B. T. Batsford, 1912. 
Presented by the Publisher. 
Singleton, Esther. — Furniture. New York: 


Duffield and Co., 1911. Presented by the Author. 

Spencer, Frederick H., LL.B., Municipal Origins. 
London: Constable and Co., Ltd., 1911. Pre- 
sented by the Director of the London School of 
Economics. 

Statham, H. Heathcote.—A Short Critical History 
of Architecture. London: B. T. Batsford, 1912. 
Presented by the Publisher. 

Sykes, Ella C.—A Home-Help in Canada. London : 
Smith, Elder and Co., 1912. Presented by the 
Publishers. 

Thorpe, Sir Edward, C.B., LL.D., F.R.S.—A 
Dictionary of Applied Chemistry. Revised 
Edition. Vol. 1. London: Longmans, Green 
and Co., 1912. Presented by the Publishers. 

Warner, George Townsend, M.A.—Tillage, Trade 
and Invention. London: Blackie and Son, Ltd. 
Presented by the Publishers. 

Warner, George Townsend, M.A., and C. H. K. 
Marten, M.A. — The Groundacrk of British 
History. London: Blackie and Son, Ltd., 1912. 
Presented by the Publishers. 

Webb, Sidney. Grants in Aid. London: Long- 
mans, Green and Co., 1911. Presented by the 
Director of the London School of Economics. 

Weeks, Kenneth.—‘‘ Driftwood.” London : George 
Alien and Co., Ltd., 1912. Presented by the 
Publishers. , 

Weir, James.—The Energy System of Matter. 
London: Longmans, Green and Co., 1912. 
Presented by the Author. 
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Woodhouse, Thomas, and Thomas Milne.—Textile 
Design: Pure and Applied. London : Macmillan 
and Co., Ltd., 1912. Presented by the Publishers. 


Wundt, Wilhelm.—An Introduction to Psychology. 
(Translated from the second German edition by 
Rudolf Pintner, M.A., Ph.D.) London: George 
Allen and Co., Ltd. 1912. Presented by the 
Publishers. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock:— - 


JANUARY 29.—ANEURIN WILLIAMS, “ Co-Part- 
nership.” Sir Corset Woopatu, M.Inst.C.E., 
Governor of the Gas Light and Coke Company, 
Ltd., will preside. 


FEBRUARY 5.—LEON GasTER, ‘‘ The Economic 
and Hygienic Value of Good Illumination.” 
Sir ArTHUR WuHuITeLEGGE, K.C.B., M.D., 
F.R.C.P., D.P.H., H.M. Chief Inspector of 
Factories, Home Office, will preside. 


FEBRUARY 12.—CLAYTON BEADLE and HENRY 
P. Stevens, M.A., Ph.D., F.I.C., “‘ New Sources 
of Supply for the Manufacture of Paper.” 


FEBRUARY 19.— ERNEST MARRIAGE, 
Adulteration of Jam.” 

FEBRUARY 26.—HeEwnry J. Wixson, Secretary 
of Gardner’s Trust for the Blind, Chairman of 
the College of Teachers of the Blind, ete., ‘ The 
Education and Employment of the Blind.” 


‘¢ The 


INDIAN SECTION. 


Thursday afternoons, at 4.30 o’clock —_ 

FEBRUARY 13.—Sirm WILLIAM LEE-WARNER, 
G.C.S.I., LL.D., ‘ Kathiawar.”’ THe Ricut 
Hon. Lorp Witiinepon, Governor-designate of 
Bombay, will preside. 

Marcu 6.—J. Forrest Brunton, “The City 
of Karachi.” 

APRIL 17.—N. G. CHotmenezy, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘“ The 
Burma Oil Fields.” 

May 29.—Sir Jonn Benton, K.C.I.E., 
gation in India.” 


‘¢ Irri- 


CoLONIAL SECTION. 


Tuesday afternoons, at 4.30 o'clock :— 


JANUARY 28.—C. E. W. Bean, M.A., B.C.L., 
“ The Wool Industry in the British Dominions.” 
Tar Hon. W. PemBer Reeves, Director of the 
London School of Economics, and formerly High 
Commissioner for New Zealand, will preside. 
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FEBRUARY 25.—Miss Erra C. Syxzs, “ Open- 
ings for Educated Women in Canada.” 


_ APRIL 29.—Srr Danren Morris, K.C.M.G., 
D.C.L., D.Sc., “The British West Indies and 
the Panama Canal.” 


Cantor LECTURES. . 
Monday evenings, at 8 o'clock :— 


PROFESSOR VIVIAN B. Lewes, “Liquid Fuel.” 


Three Lectures. 
Syllabus. 


LECTURE II.—JANUARY 27.— The burning of 
liquid fuel for the production of power—The steps 
that have led to the present systems—Liquid fuel 
burners, steam and air injection—Pressure spray- 
ing—The necessary arrangements for liquid fuel 
consumption — Smoke and its formation— The 
direct combustion of oil in the internal-combustion 
engine—Surface combustion and its influence on 
the future use of liquid fuel. 

LECTURE III.—FEBRUARY 3.— The factors which 
influence the liquid fuel supply—Probable life of 
the world’s supply—Liquid fuels that can be used 
to increase the supply—Shale oil and its prepara- 
tion—Tar oil—Alcohol—The problem of supply for 
motor traction—The “cracking? of heavy oil 
fractions to supply ‘‘spirit”—The production of 
motor spirit from residual oils, and the influence 
it will have on supply. 

Cyrn Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 

February 10, 17, 24. 

Francis WILLIAM GOODENOUGH, ‘‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 

March 3, 10. 

PROFESSOR JOSEPH ERNEST PETAVEL, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 

March 31, April 7, 14. 

Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


Dates to be hereafter announced :— . 

F.G. OGILVIE, C.B., LL. D., MENS New Science 
Museum.” E 

C. L. MacCarray, ‘ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 7 

WALTER C. Hancock, B.A., “The Physical 
Properties of Clay.” | 

James Bucxianp, “Ostrich Farming as a 
British Industry.” 

E. RusseLL Burbon, M.A., ‘ The Development 
of Research Work in Forest Products.” 

James CaNnTLIE, M.A., M.B., F.R.C.S., D.P.H., 
“ Chinese Medicine.” 
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H. V. lLancuester, F.R.I.B.A., “ The 
Architectural Treatment of Shops.” — 

Frank Battery, M.Inst.C.E., ‘ Electric Supply 
in London.” 


Axren WELIN, A.I.N.A., Life-saving at Sea.” 


MEETINGS FOR THE ENSUING WEEK. 


JANUARY 27...ROYAL SOCIETY OF ARTS, 
John-street,. Adelphi, W.C., 8 p.m. (Cantor 
Lecture.) . Professor Vivian B. Lewes, “Liquid 
Fuel.” (Lecture II.) 

Geographical Society, - Burlington - gardens, W., 
8.30 p.m. Mr. A. G. Ogilvie, ‘* Morocco.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8p.m. Mr. A. L. Cox, “ Notes on the Mortgage 
of Real Estate.” 

Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5p.m. Mr. R. C. Simmonds, ‘Some Aspects 
of the National Insurance Act, 1911 (Part I.— 
National Health Insurance).” 

Architectural Association, 18, Tufton-street, S.W., 
8 p.m. Mr. R. C. Orpen. “The Architecture of 
Dublin.” 

TUESDAY, JANUARY 28...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Colonial Section.) 
Mr. C. E. W. Bean, “The Wool Industry in the 
British Dominions.” , 

Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8.15 p.m. Sir George 
Scott, ‘* The Position of Women in Burma.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘“‘ The Heredity of Sex and 
some Cognate Problems.” (Lecture ITI.) 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
1. Messrs. F. Grove and B. T. B. Boothby, ‘ The 
„Canton - Kowloon Railway: Chinese Section.” 
2. Mr. G. W. Eves, “The Canton - Kowloon 
Railway: British Section.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. R. A. Malley, ‘Plant Hunting in the 
Mountains.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4 p.m. Mr. J. Astley Cooper, 
‘‘ Northern Nigeria as I saw it.” 

WEDNESDAY, JANUARY 30...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8p.m. Mr. Aneurin 
Williams, ‘‘ Co-Partnership.” . 

Aeronautical Society, at the United Service Insti- 
tution, Whitehall, S.W., 8.30 p.m. Mr. Mervyn 
O'Gorman, ‘‘ Stability Devices for Aeroplanes.” 

THURSDAY; JANUARY 31...Concrete Institute, 296, Vauxhall 
Bridge-road, S.W., 7.30 p.m. Dr. J. S. Owens, 
“The Settlement of Solids in Water and its 
Bearing on Concrete Work.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W. 

_ 8.30 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor B. Hopkinson, “ Recent Research on the 
Gas Engine.” (Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. G. Greenwood, ‘‘ The Shakespeare Problem.” 

FRIDAY, FEBRUARY 1...Royal Institution, Albemarle-street, 
W., 9 p.m. Mr. G. M. Trevelyan, “The Poetry 
and Philosophy of George Meredith.” 

African Society, in the Lecture Theatre, King's 
College, Strand, W.C., 4.30 p.m. Rev. W. A. 
Crabtree, “The Languages of the Uganda Pro- 
tectorate.” 

SATURDAY, FEBRUARY 2... Royal Institution, Albemarle- 

street, W., 3 p.m. Dr. H. Walford Davies, 

‘ Aspects of Harmony. Lecture III.—The New 

Whole Tone Chord and its Predecessors.” 


MONDAY, 
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NOTICES. 


NEXT WEEK. 


Monpay, FEBRUARY 8rd, 8 p.m. (Cantor Lec- 
ture.) Proressor Vivian B. Lewes, ‘“ Liquid 
Fuel.” (Lecture III.) 

WEDNESDAY, FEBRUARY 5th, 8 p.m. (Ordinary 
Meeting.) Lron GASTER, “The Economic and 
Hygienic Value of Good Illumination.” Sir 
ARTHUR WHITELEGGE, K.C.B., M.D., F.R.C.P., 
D.P.H., H.M. Chief Inspector of Factories, 
Home Office, will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, January 27th, PROFESSOR 
Vivian B. Lewes delivered the second lecture 
of his course on “ Liquid Fuel.” 


The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


Tuesday afternoon, January 28th, the Hon. 
W. Pemper Reeves, Director of the London 
School of Economics, and late High Com- 
missioner for New Zealand, in the chair. 
paper on ‘The Wool Industry in-the British 
Dominions ” was read by Mr. ©. E. W. 
Bran, M.A., B.C.L. 


The paper and discussion will be published 
in a subsequent number of the Journal, 


THE SOCIETY’S FINE ART PRIZES, 
1754-1847, i 


An alphabetical list of all those who received 
medals or prizes from the Society of Arts in 
“the Class of Fine Arts during the period 
1754-1847 has been printed. Copies may be 
obtained by Members on application to the 
Secretary. 


À - 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 
A meeting of the Indian Section was held 
on Thursday, January 16th, 1913. Sim JAMES 
Witson, K.C.S.I., in the chair. 


The paper read was— 


AGRICULTURAL PROGRESS IN 
WESTERN INDIA. 


By G. F. Katinas, C.I.E., I.C.S., 
Director of the Agricultural Department of the Bombay 
Presidency. = 


So many papers have in the past been read 
before this Society dealing with the subject of 
Indian agriculture, from the administrative, 
scientific, and practical points of view, that it is 
not easy to find anything to say on the subject 
that has not been said many times before. I 
propose, however, to deal only with certain 
aspects of the question, and to limit my remarks 
to the tract which forms the southern half of 
the Bombay Presidency (having an area about 
the same as Great Britain); so that it may be 
possible to consider in some detail how far the 
general conditions which render progress in 
agriculture possible are to be found in this tract, 
and in so far as they are not found to exist, to 
what extent they may be created. 


CRITERION OF AGRICULTURAL PROGRESS. 

Let us first consider what criterion of agri- 
cultural prosperity we are going to take. 
Looking at the question from the strictly 
business point of view, it may fairly be argued 
that the only criterion of success in farming, as 
in other enterprises, is to be found in the per- 
centage of profit obtained on capital employed. 
This criterion would be suitable for a large 
estate managed solely for profit, but is applicable 
only in a slight degree to the case of small 
holdings where little capital is employed, and 
where the object of the cultivator is not so much , 
to get a good return on his capital as to support _ 
himself and his family by a congenial occupation. 
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Some estimates of agricultural prosperity are 
based on the gross value of the produce per acre. 
It will be stated, for instance, that in Denmark 
the average value of the produce obtained per 
acre amounts to £10, while in England it is only 
£4, and this is taken as evidence of the agri- 
cultural prosperity of the former country and 
the backwardness of the latter. This” method 
certainly provides a useful standard of com- 
parison, and even if a large out-turn is produced. 
by means of a large application to the land of 
capital and labour, still the fact that agricultural 
enterprise can obtain a good supply of capital 
and labour indicates past success and makes 
future progress probable. On the other hand, 
it is claimed that the American farmer does 
better by getting a small out-turn per acre with 
a smaller application of eapital and labour; and 
the present tendency in America is to gauge 
agricultural progress by the continuous saving 
of human labour that has been effected by 
modern appliances. Thus it is calculated that 
whereas in 1830 the duration of human labour 
required to produce one bushel of wheat was 
over three hours, it has now been reduced to 
ten minutes. 

Apart from these considerations of gross pro- 
duce and net profits, other criteria of agricultural 
progress are sometimes offered. The exporter 
will base his conclusions on the quantity of 
surplus produce that is available for export ; 
the agricultural expert will look to the skill of 
the cultivator; while the administrator may 
take as his test the general well-being of the 
peasantry. This last is a helpful consideration, 
especially in a country where a large proportion 
of the agricultural savings find their way into 
the savings banks. But in India, for want of 
more reliable data, we should have to be content 
with such indications of the cultivator’s pro- 
sperity as are offered by increased consumption 
of luxuries like sugar or liquor. Admitting 
that such an increase can be conclusively proved, 
it would still be open to argument whether it 
indicated increased prosperity or merely de- 
noted the result of improved means of transport 
in the case of sugar, and a deterioration of 
morals in the case of liquor. 

Where, then, are we to look for our criterion 
of agricultural progress in India? Without 
attempting to fix on any one test as absolute, 
I think that we can best gauge the agricultural 
progress in the Bombay Deccan during the last 
century by the answers that must be given to the 
following questions :— 

1.-Has cultivation extended ? 
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2. Has a reasonable supply of capital been 
attracted to agriculture ? i i 

3. Has the cultivator’s efficiency in pro-- 
duction increased ? 

4. Has the out-turn per acre increased ? 

5. Have the net profits of cultivation in- 
creased ? 

6. Has the general condition of the cultivator 
improved ? 

These several considerations are not identical ; 
nor, on the other hand, do they exclude each 
other. They overlap considerably. It seems 
to me, however, that it is by considering the 
answers to these questions separately that we 
shall best be able to get some idea of the agri- 
cultural progress of the tract with which we are 
dealing, and to estimate the causes of any success 
or failure that we may note. I propose to 
attempt to answer these questions very briefly, 
without giving any detailed reasons for my 
conclusions. I admit that this is not a satis- 
factory way to dispose of such important 
matters; but a detailed discussion of these 
points would require the whole of the time that 
I have at my disposal, and would allow no 
opportunity to consider the causes which underlie 
the facts. ‘The general facts, as I propose to 
state them, are, after all, fairly obvious; and 
though I cannot expect that my presentment of 
the facts will be accepted by all, still I hope that 
any errors that I may be held to have made will 
be regarded as errors of degree rather than as 
errors of kind. 

The land tenure, as is well known, is ryotwari. 
The occupants hold their small farms directly 
from Government, and for the most part culti- 
vate their own lands. 


THE CHANGES OF A CENTURY. 


A century ago, when the British assumed the 
rule in these parts, there was abundant waste 
land everywhere, and some parts of the East 
Deccan were practically deserted. With the 
establishment of peace and order, and as a 
result of Wingate’s settlement, introduced in the 
thirties and forties, an enormous increase of 
cultivation took place, and has continued until 
at the present time practically no good cultivable 
land exists which has not been taken up; while, 
in addition, a good deal of inferior land, which 
hardly repayscultivation, has been brought under 
the plough. Capital is very scarce, and over the 
greater part but few permanent improvements 
to the land have been effected. Here and there 
it will be found that a rich man has bought a 
piece of land and has laid out some money on its 
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improvement. In some favoured tracts’ the 
cultivators have managed to save enough to 
construct wells and farm buildings in their 
fields, and to level the land for garden culti- 
vation, thereby effecting a great increase in 
production. Even in the East Deccan, where 
the land owes so little to the hand of man, an 
occasional oasis will be seen where some thrifty 
farmer has managed to make the necessary im- 
provements, and is reaping the reward of his 
labours. But for the most part it must be 
confessed that the permanent improvements, 
which are so essential to effective production, 
are lacking; that the working capital of the 
farmers is very deficient, and that their reserve 
capital is practically non-existent. Except in 
the irrigated areas, which form only 4 per cent. 
of the total area of cultivation, there is no 
evidence that the gross out-turn per acre has 
increased, nor has there been any appreciable 
change in the methods or the skill of the culti- 
vators. Assuming that the gross out-turn per 
acre has remained about stationary, which I 
believe to be the case, and that the cost of pro- 
duction, far from decreasing as it has done in 
other countries, has tended to increase, it is 
obvious that an increase in net profits can occur 
only if there is a rise in the price of agricultural 
produce. Such a rise has taken place of late 
years, mainly as a result of improved communi- 
cations and organised trade, which have put the 
Indian cultivator in touch with the world’s 
markets. So far as it goes this is distinctly 
beneficial to the farmer, but it does not yet serve 
to put him in a very strong position, since, prior 
to the recent rise in prices, he was in many cases 
selling his produce at less than cost price. 


While the farmer has gained in this way, the 
wage-earning labourer has benefited by a general 
rise in real wages, and there are many indications 
that the standard of comfort, though still very 
low, has risen, and that in good years the mass 
of the population can now afford more small 
luxuries and conveniences than was formerly the 
case; while famine no longer has the devas- 
tating effect that it used to have. In spite of 
this, however, the bulk of the Deccan peasants 
are still very poor. Some vigorous critics assert 
that this is a disgrace after a century of British 
rule; and other more friendly critics, while 
acknowledging the benefits which British rule has 
conferred on the country, and acclaiming its 
administrative success, deny that there has been 
any corresponding economic success. It must 
be remembered that we are dealing with an arid 
tract which depends on a short seasonal rainfall, 
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and that even these brief rains are liable to fail 
over wide areas. Still, even remembering all 
this, it must, I think, be confessed that the 
economic progress over a century has been dis- 
appointingly slow, and ,certainly slower than 
was anticipated eighty years ago. I, therefore, 
propose to consider whether the economic policy 
which we have adopted is in any way responsible 
for the slow rate of progress. 


EARLY ADMINISTRATIVE IDEAS. 


Our early administrators, brought up in the 
school of Adam Smith, Ricardo, and Arthur 
Young, very soon made up their minds on what 
lines progress was indicated. ‘“‘ Give the culti- 
vators a definite property in the land,” they said ; 
“give them security of tenure, a guarantee 
that their improvements will not be taxed, and 
a light, equitable assessment, and, with settled 
and peaceful conditions, there will be a great 
improvement in agriculture, and a marked in- 
crease in prosperity.” Their anticipations were 
rapidly realised in so far as a large increase in the 
area of cultivation was concerned; but not so 
as regards any rapid improvement in agriculture 
or the general wealth of the peasants. The next 
cry was for improved communications to allow 
the marketing of the surplus produce. This was 
met in the middle of the last century by con- 
structing the network of roads and railways 
which then, for the first time, permitted easy 
transport. This enabled the cultivators to get 
a better price for their produce, and certainly 
sent up the standard of comfort. But no 
appreciable improvement in agriculture took 
place, and in 1870 the condition of the peasantry 
was found to be far from satisfactory. The next 
remedy tried was irrigation, and Government 
constructed large storage tanks and canals. 
This was most beneficial to those who lived in the 
irrigated tracts; but, unfortunately, they were 
a very small proportion of the whole. It 
cannot be claimed that the bulk of the culti- 
vators have realised anything like the high level 
of prosperity that was predicted for them in the 
first half of the last century. Now, why is this ? 
In the first place it seems to me that our early 
administrators were over-sanguine in expecting 
that settled conditions, a light and equitable 
assessment, and improved communications, 
would bring about any rapid improvement in 
agriculture. 


CONDITIONS oF AGRICULTURAL PROGRESS. 
Such conditions are certainly necessary to 


progress, but are hardly sufficient in them- 
selves to supply the motive-power to such an 
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invertebrate body as a backward agricultural 
community, If we look to the experience of 
other countries which have long enjoyed such 
advantages, we do not find that agriculture 
progresses naturally, merely as a consequence of 
such conditions, and without any other stimulus. 
In many countries we have seen agricultural 
progress take place only under the stimulus of 
stern economic necessity. The process has been 
somewhat as follows: Industrial development 
takes place, and competes with agriculture both 
for capital and forlabour. This puts the farmer 
into difficulties, while the rise in the standard 
of comfort in the industrial world accentuates 
the depression in the agricultural world. The 
farming interest, thus driven into a corner, looks 
round for a way of escape. In self-defence it 
takes to improved processes and industrial 
methods, and thus a forward movement is 
created. It then finds in industry and com- 
merce valuable allies to supply its many needs. 

England.—The stimulus may, of course, be 
supplied in other ways. Thus, in England large 
areas of common and waste land were, during 
the eighteenth century, put into the possession 
of the landlords, and the system of open fields 
was brought to an end. I am not concerned to 
justify as a whole the policy which brought 
about this change, still less the circumstances of 
its application ; but I think that there can be no 
doubt that it attracted to the development of 
the land a great amount of capital and intelli- 
gence, effecting thereby a large increase in the 
produce. This was what the authors of the 
policy claimed that it would do. 

Java.—To turn to tropical countries where 
rapid and successful development has taken 
place, the cases of Java, Hawaii, and Formosa 
are instructive. In 1830 General Van den Bosch 
undertook to restore the finances of Java by 
reorganising and stimulating the agricultural 
system of the island. He did so by introducing 
his system of “forced cultures.” This system 
was an extreme example of State interference, 
with State monopolies, State contractors, arid 
-forced labour. Indeed, the whole administration 
was subordinated to the business of growing and 
marketing certain valuable crops. So far as 
Government finances were concerned it was most 
successful; but it inflicted great hardships on 
the people, and was abandoned after forty years 
on grounds of equity. It would hardly be 
expected -that a business dependent ọn State 
management and: forced labour could prove 
economically successful; and, in point of fact, 
the system of “forced cultures” Was not an 
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economic success. It laid the foundation, 
however, of the present-day success of agri- 
culture in Java. The island had previously 
stagnated, in spite of great natural resources and 
an abundant labour supply. The “culture ” 
system demonstrated what rapid progress might 
be made when to these advantages were added 
the assistance of Dutch capital and enterprise. 
These are the factors to which the present success 
in Java is due. ' 
Hawaii.—Hawaii also was famed for its fer- 
tility ; but till recent years little effort was made 
to extract from the soil anything like its full 
produce. Its fertility, indeed, which so easily 
supplied the simple wants of its inhabitants, 
proved a stumbling block to economic progress, 
since it removed the incentive to strenuous work. 
After the American annexation of Hawaii in 1899 
the country was flooded with American capital 
and Japanese labour. The agricultural produce 
has been enormously increased, and Hawaii now 
exports annually large quantities of sugar. 
Formosa.—Japan acquired Formosa only in 
1893, and, with characteristic resolution, imme- 
diately set to work to evolve order out of chaos, 
and having succeeded in that task in a few 
years turned to the economic regeneration of 
the island. They introduced a system of land 
tenure very similar to that of the Bombay 
Presidency, and opened up the country by roads 
and railways. But they did not stop there. 
By every means at their disposal they attracted 
capital and enterprise to the task of agricultural 
development, and where the inclinations of the 
Formosans stood. in the way of their schemes 
they coerced them along the settled lines. In 
the course of fifteen years, from being a country 
which produced merely its own needs, Formosa 
has become a large exporter of agricultural 
produce—notably sugar, tea, and camphor. 
So much for the example of other countries. 
I have tried to show that some stimulus is neces- 
sary to bring about rapid agricultural progress, 
that this stimulus may either arise from natural 
economic causes or may be intentionally applied 
by Government action, and that it operates in 
either case by attracting fresh capital and enter- 
prise to agricultural production. In India the 
economic situation is not such as to afford any 
very effective external stimulus to agriculture. 
I propose to consider the question whether 
Government can apply any stimulus, and, if so, 
how. l f . 
India.—In marked contrast to the policy of 
the Dutch, Americans, and Japanese, which we 
have just noticed, the British Government in 


i 


January 31, 1913. 


‘India did not attempt to develop agriculture 
by means of foreign capital and enterprise. In 
Assam, where conditions were peculiar, special 
grants of waste land in large blocks were made 
on easy terms from 1860 onwards; and there 
are now 200,000 acres under tea in Assam proper, 
and about as much again in Sylhet and Cachar, 
representing the enterprise and outlay of English 
companies. Again, in the Basti and Gorakhpur 
districts of the United Provinces, where there 
was much unreclaimed waste land, some 600,000 
acres were given out in large estates during the 
thirties. The object was to attract capital and 
enterprise to the task of reclamation. Two- 
thirds of these grants were made to Englishmen, 
who, after a severe struggle with natural diff- 
culties, brought large areas under cultivation. 
On one estate the English zemindar constructed 
185 miles of canals, on another a protective 
embankment three miles in length, while in 
others wells, tanks, and villages were created. 
Several Indian zemindars followed the example 
of these pioneers, and the object with which 
these grants were made seems to have been 
attained to a large extent. In Behar and Lower 
Bengal also English capitalists went into the 
indigo business. They bought up land from 
the zemindars, erected factories, and arranged 
to grow and handle the crop on commercial 
lines. In the year 1877 it was estimated that 
in the single district of Tirhut the annual outlay 
of the indigo factories amounted to Rs. 30 lakhs, 
apart from the capital expenditure. There can 
be no doubt that the indigo industry received 
a great stimulus from the English capital and 
enterprise that were attracted to it. But the 
system had its drawbacks. Both in the case of 
the grants made in the United Provinces and in 
the case of the indigo industry in Bengal, disputes 
were common between the European factories, 
on the one hand, and the neighbouring zemindars 
and the labourers on the other hand. These 
disputes caused difficulties to the administration 
in many cases, and in the Nadiya district in 
1860 they culminated in serious riots, which 
greatly crippled the indigo business. These 
instances of foreign enterprise in Indian agri- 
culture, however, are exceptions. Taking India 
as a whole, it may be said that Government has 
never encouraged the development of the land 
by foreign capitalists, and the amount of land 
so developed is negligible. In the Bombay 
Deccan there has been absolutely no develop- 
ment by this means. All the good land in this 
tract is now occupied, and the price that a 
foreign capitalist would now have to pay the 
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occupants, if he wished to purchase land, would 
probably be prohibitive ; so it is now a question 
of merely academic interest what would have 
been the result had Government thought fit in 
early days to attract foreign capital to the 
agricultural development of the waste land. 
It seems to me, however, that it was a sound 
policy on the part of our early administrators 
to sacrifice this short cut to economic success 
which could hardly have given a sound economic 
foundation to normal development, would 
probably have created serious administrative 
difficulties, and would certainly have caused 
permanent dissatisfaction to some classes of the 
community. 

But while there are obvious difficulties in 
making over a considerable part of the land of any 
country to be developed by foreign capital and 
enterprise, these difficulties do not arise in the 
case of development by similar native agency. 

Bombay.—The importance of getting the land 
into efficient hands was not overlooked at the ~ 
time when the Bombay land policy was formu- 
lated. Wingate, the originator of the policy, 
expressed himself thus: ‘“‘ The most effective 
means at our command for preventing the land 
from becoming the inheritance of a pauper, or 
at least a poverty-stricken peasantry, is to afford 
the greatest possible facilities for its conveyance 
from one party to another; so that when a 
cultivator becomes impoverished, and by his 
inability to cultivate properly deprives the com- 
munity of the wealth it is capable of producing, 
the land may get into the hands of someone 
better able to turn it to advantage.” This 
facility of transfer proved, as is well known, to 
be a two-edged weapon ; and the class of people 
to which the land began to pass showed little 
disposition to devote themselves to land im- 
provement or to progressive agriculture; so 
that the net result was to leave production 
stationary, while the cultivators who had un- 
wittingly lost their lands through the unfamiliar 
action of the civil court, felt a strong sense of 
grievance, which in 1875 expressed itself in 
serious riots directed against the money-lenders 
over a considerable portion of the Deccan. 


RECENT Lanp Po.uicy. 


The consequence of this was a complete revul- 
sion of feeling with regard to the question of 
land changing hands. The Deccan Agricul- 
turists’ Relief Act of 1879 and the Land Revenue 
Amendment Act of 1901 both aimed at checking 
the transfer of land. These Acts are themselves 
quite moderate measures, and merely aim at 
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protecting a simple peasantry against the results 
of their own ignorance and improvidence, but 
they are evidence of the present trend of admini- 
strative opinion. Now, I am far from ignoring 
the fact that there is a social and political side 
to the land question as well as an economic side. 
It would be a great mistake to sacrifice the 
existence of the sturdy peasant proprietor for the 
sake of any prospective economic gain, real or 
imaginary. But I do not believe that at the 
present time there is the least fear of the peasant 
proprietor being elbowed out; nor do I think that 
the economic conditions of the Deccan, or the 
characteristics of the classes which inhabit it, 
render it probable that any such general process 
will take place. The investor nowadays usually 
finds that he can do better with his money than 
by investing it in land with a view to subletting 
it in an unimproved state. Land continues to 
change hands, but the small holder remains. 
He remains, but he does not progress. 

Meantime agricultural conditions have 
changed. The extensive waste lands which 
formerly served as grazing-grounds have been 
brought under the plough, and exist as grazing- 
grounds no more. The old self-sufficing agri- 
culture by which each tract, each village and 
„each holding supplied its own needs is now 
largely a thing of the past. There is a constant 
exchange of produce between one province and 
another, and between the different parts of the 
game province. The Bombay Presidency draws 
much of its food supply from outside, while it 
exports large quantities of cotton and oil-seeds. 
Its agriculture has become commercialised. 
Why is it that the rate of production is so low, 
the profits of farming so small, the progress so 
meagre ? 

CHECK TO PROGRESS. 


My argument is that more rapid progress 
requires a more rapid application of capital. 
We have not been successful in attracting capital, 
nor are the circumstances of most holdings such 
that much capital can be profitably applied to 
them. I propose now to discuss briefly what 
change in the nature of the holdings is required 
in order that the land may be fitted for the use 
of more capital, and afterwards to consider how 
we may best attract capital and enterprise to 
the work. 

Tae Deccan HOLpDING. 

The characteristics of the Deccan holdings are 
these :- The cultivator lives in the village, while 
his fields are situated at a distance, seldom in 
one contiguous block and often widely sepa- 
rated. A large proportion of the holdings are 
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below fifteen acres in size, and include poor land 
hardly fit for cultivation. Apart from any 
question of improvement, many of such holdings 
cannot be regarded as economic holdings, for 
they cannot support in reasonable comfort a 
man and his family. The land cries aloud for 
the construction of permanent improvements— 
wells, embankments, enclosures, and buildings ; 
but in most places capital could not be success- 
fully applied to the task, owing to the frag- 
mentary nature of the holding which precludes the 
idea of orderly development. A well cannot 
be dug because part of the land under command 
belongs to another holding; an effective em- 
bankment cannot be made without the co-opera- 
tion of several neighbours. Such conditions 
often present insuperable difficulties, and are 
in great measure responsible for the existing 
lack of permanent improvements. The same 
difficulty has been experienced in other countries, 
and has been met by remedial action. 


THE CONSOLIDATION OF HOLDINGS. 


In Germany, Sweden, Austria, and Italy the 
State has taken the initiative in consolidating 
the holdings and reconstructing them on arational 
basis. With a large proportion of the Deccan 
holdings a similar reconstruction is a matter of 
primary importance. Possibly it could not be 
effected wholesale ; but I have little doubt that 
it could be effected in many cases. In all 
economic holdings so formed development would 
be possible ; in many it would be realised. As I 
have already stated, there are scattered here and 
there through the Deccan some well-developed, 
well-tilled lands, which show clearly what may 
be done. In such cases it will be found that in 
size and composition the holding has certain 
definite economic advantages, which, in the first 
instance, have rendered progress possible. If 
we can render these economic advantages more 
common, and in this way double or treble the 
number of substantial, improved holdings, we 
shall greatly hasten the present slow rate of 
progress. 

ATTRACTING CAPITAL. 


I will now turn to the question of attracting 
outside capital to the land. My last remarks 
were made with reference chiefly to areas un- 
irrigated by canals. I now propose to refer to 
canal tracts. At the present time the area in 
the Deccan watered by canals amounts to no 
more than 2 per cent. of the total cultivated area. 
Irrigation projects are, however, now being 
pushed forward vigorously. Two new canals 
are almost completed ; a new work, estimated to 
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irrigate 190,000 acres, has been sanctioned, and 
must by now have been commenced; while a 
preliminary survey has been made for works 
calculated to water 2,500,000 acres. This large 
increase in irrigation facilities must have a far- 
reaching effect. In a dry tract like the Deccan 
water can hardly fail to be beneficial, however it 
may be used. If it is properly used it may be 
very beneficial. 

Even in dry cultivation the result obtained 
from a compact holding, well equipped and well 
tilled, differs widely from that obtained fyom the 
ordinary holding where these advantages do not 
exist; but in irrigated lands the difference is 
far more marked. At its best, irrigated land in 
the Deccan will produce sugar-cane as fine as any 
in the world, valuable crops of fruit and vege- 
tables, and large supplies of grain and fodder, 
yielding handsome profits to the producer. 
As a rule, however, under existing conditions, 
it produces only medium crops, and that, too, at 
a large cost, leaving but a moderate profit to the 
farmer; while, at its worst, it reduces the land 
to a sterile condition unfit to grow anything. 
Wet cultivation requires far more capital than 
dry cultivation. For effective work the land 
must be levelled, and in many cases drained ; 
tillage is more exacting, and the handling of the 
valuable crops more costly. If the community 
is to obtain from these great irrigation works 
anything like the full advantages to which it is 
entitled, it is essential that the holdings shall be 
properly constituted, and shall be in the hands 
of persons who have the means to use them to 
the best advantage. We must deliberately aim 
at attracting capital and enterprise to this 
profitable industry, and must recognise that in 
this process some of the small holders who have 
neither the capital nor the enterprise which the 
work demands must necessarily be squeezed out. 
Irrigation’ facilities increase the value of land 
under command to as much as ten times its 
previous value; so that those who sell will not 
be without their consolation. With the con- 
struction of a new canal a reshuffle of holdings 
is inevitable. What we have to do is to regulate 
the process, and see that it takes place on the 
right lines. Nor would this be difficult. I 
believe that, in the matter of water-supply, a 
rule to the effect that preference would be given 
to those whose land was in a condition to make 
the best use of it would go far to produce the 
desired result. The competition for water 1s 
great, and if a claim to water could be obtained 
only on condition that the land was put into a fit 
state to receive it, many persons would make the 
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necessary improvements. In this way the water 
would be economised, the land preserved from 
damage, and a prosperous industry created 
which could afford to pay high water-rates for 
the privileges which it receives. It is not_ 
possible here to consider the matter in detail, 
and I fear that you will think that I have 
already laboured the point excessively. My 
object is to point out the prime necessity for 
consolidating the holdings and attracting 
capital and enterprise. 


PREVIOUS VIEWS ON THESE PorNts. 


This is not the first time that such views have 
been expressed hefore this Society. In 1875 Mr. 
Robert Elliot, in his paper on “The Advance- 
ment of Cultivation in India,” stated as follows : 
“Tf, indeed, I could put nine-tenths of the 
inhabitants to the sword, take their capital, 
and hand it over to the survivors, then divide 
the country into 200-acre farms, or farms of 
sufficient size to enable them to spare a con- 
siderable portion of the land for growing cattle 
fodder ; and if, in addition, I could destroy the 
whole social system of the Hindoos, prevent 
the subdivision of the land, teach the people 
to emigrate .. . remove their objections to 
killing off the old and worthless cattle . . . and 
finally overcome their objections to the use of 
night-soil; if I could effect all that, I could 
easily put Indian agriculture on a satisfactory 
footing. But, in the absence of such a possibility 
I will defy anyone to do more than produce, by 
slow and painful steps, some amelioration of the 
existing state of things.” 

And in 1892, Dr. Voelcker, in his paper on 
“ The Agricultural Needs of India,” quoted Mr. 
Elliot’sstatement with approval and concurrence. 
Stripped of its picturesque language, I under- 
stand this to mean that the fundamental ob- 
stacle to progress in Indian agriculture is an 
economic one, and that the first essential is to 
attract capital, and to reconstitute the holdings 
in such a way that it may be possible to apply 
capital to them with advantage. This is exactly 
the point that I have been trying to make. 
My two predecessors apparently regarded any 
serious attempt at such a reform as out of the 
question. They stated the fundamental diff- 
culty, and then passed on to discuss other 
expedients. I have purposely refrained from 
turning to other aspects of the agricultural 
problem, in order that I might devote all the 
time at my disposal to emphasising the funda- 
mental difficulty, and endeavouring to suggest 
a solution. 
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DISCUSSION. 

THE CHAIRMAN, in opening the discussion, said 
that the author had wisely spared the audience 
from dealing with figures, but he knew that the 
conclusions of the paper were founded on a very 
careful analysis of the statistics available, because 
Mr. Keatinge had recently published a book on the 
subject of the agriculture of the Bombay Deccan, 
which he advised all present to read. He was 
sorry to say that, personally, he had no first-hand 
knowledge of Bombay cultivators, their progress 
and welfare, but he had considerable experience 
of the agricultural conditions in the Punjab, and 
recently had had occasion to make a careful inquiry, 
- similar to that carried out by the author, regarding 
the progress made by the cultivators in that 
Province. It had, therefore, been specially interest- 
ing to him to compare his conclusions with those 
arrived at by the author for Bombay. He desired 
to draw some illustrations from the results of his 
inquiry in the Punjab, although he was aware it was 
a dangerous thing, in India at all events, to apply 
conclusions drawn from one part of the country 
to another, because the circumstances differed so 
much. He agreed with most of the author’s views 
all through the paper. In dealing with the question 
of the indications of agricultural prosperity or the 
reverse, he found it useful to take into account the 
absorption of precious metals by the people, and, as 
far as he could ascertain, there had been a very 
extraordinary absorption of gold and silver by 
India in the last fifteen or twenty years. In 
the ten years from 1901 to 1910 India absorbed, 
besides an enormous amount of silver, 82,000,000 
worth of gold, 2.e. the imports into India of gold, 
plus the small production of gold in India, ex- 
ceeded the exports of gold from India by 
£82,000,00U, which was one-tenth of the gold pro- 
duction of the world during that period. The 
addition of such an enormous amount of gold to 
the hoards and possessions of the people generally 
was an indication of their great prosperity. That 
process was going on still very rapidly, because he 
had noticed in the previous day’s Times that 
India absorbed in 1912, 18,000,000 sovereigns, 
or one-fifth of the production of gold in the 
whole world for that year. If such an enormous 
amount of gold went into India year after year, 
and was accumulated there, it was at least a sign 
that a large proportion of the people were getting 
more prosperous. Of the 18,000,000 sovereigns 
imported into India in 1912, 1,500,000 went to 
Bombay, and no doubt a certain proportion of 
that sum found its way into the hands of the 
agricultural population. With regard to the 
criteria by which it was possible to judge agricul- 
tural progress, he found it useful to take into 
account the rise in the value of land. In the 
Punjab the selling value of land in the last twenty- 
five years had risen from £2 10s. per acre to £7 per 
acre, which meant thatthe agricultural land of the 
Province, which was worth £60,000,000 twenty- 
five years-ago was now worth £180,000,000 if the 
owners chose to sell it. The rise in value in the 
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Bombay Deccan might not have been so great 
as in the Punjab, but he had no doubt that a 
considerable enhancement of value had taken 
place. Another very important question to be 
considered was the rise or fall in the real wages of 
the agricultural labourer. The author had assured 
them that in Bombay there had been a rise 
in real wages, t.e., in the amount of articles 
of consumption which the agricultural labourer 
could buy with his daily wage. A still more im- 
portant question was whether he obtained more 
continuous employment than previously. A man 
might get higher daily wages for-his labour, but 
if he was not employed all the year round 
his total income might be comparatively smaller. 
He had no doubt that in Bombay, where it 
was possible for the villagers, even from distant 
parts of the country, to work in the factories 
when work was slack in the fields, they found 
far more continuous employment than was the 
case fifty years ago, and were in that respect 
much more prosperous than formerly. Another 
very important consideration was whether the 
rights of the people were more secure than they 
were before, and there could be no doubt that the 
Bombay villagers were very much more secure in 
the occupation of their land, and in the rights and 
privileges they possessed, than they had been 
a hundred or even fifty years ago. Dealing with 
the general question of security, he was sorry to 
say that both the Bombay, the Punjab and other 
Governments had recently failed in their en- 
deavours to give greater security against disease and 
death, although they had been successful in dealing 
with famine in Bombay and elsewhere. There 
was no doubt that the people of the villages, 
especially of the poorest class, were much more 
secure against the danger of dying from famine or 
of suffering serious scarcity than they were ten, 
fifteen or twenty years ago. But the authorities 
had not been so successful in dealing with disease. 
Plague had taken a heavy toll of the people, and 
although at the presegt moment it happily showed 
some signs of dying out, they were still at the 
mercy of nature, although he was glad the Govern- 
ment were taking every possible measure to study 
the processes of plague and malaria, and employ- 
ing every feasible precaution to prevent their 
spread. Very little could be done by the Govern- 
ment without the help of the people themselves, 
and it seemed to him that the chief duty of 
Government all over India at the present moment 
was to encourage education and to improve the 
sanitation of the houses and villages. What he 
personally looked forward to was the spread of a 
good practical education suitable to rural life in 
the villages of India, and he would like to see added 
to it a system of religious instruction, by which 
every Village child should have provided for him 
facilities for education in whatever religion his 
parents might desire. Personally he would have 
taken a more optimistic view than the author had 
done of the agricultural condition of the Bombay 
Deccan. For instance, the author had stated 
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that the out-turn of agricultural land had not 
increased. Judging from his own experience of 
unirrigated land in the Punjab, the people went 
on year after year improving the land, it very 
often being a case of conserving the small amount 
of water that fell on it, and he found that land 
which thirty years ago was entered as unculturable 
had now been improved out of knowledge. One of 
the main suggestions made by the author was the 
necessity of consolidation of holdings, of which he 
(the Chairman) had had a large experience in the 
Punjab. No one had been more surprised at one 
effect of the introduction of irrigation in villages 
in the Punjab than the old officers, who knew how 
much the Punjabi peasant clung to his particular 
fields, which had been handed down to him from 
his fathers; but in thousands of villages they had 
induced the people to agree unanimously to ex- 
changes of land, by showing what an advantage 
it would be for them to have straight boundaries 
and consolidated holdings. In his opinion the 
time had now arrived for passing an Act which 
would enable the Government, where they found 
that a large majority of the people of a village 
wished to have an exchange of fields, to enforce 
consolidation of holdings upon the minority. 


Sir Joan Murr-Macxenzin, K.C.S.I., while 
expressing himself in general agreement with the 
paper, thought the author had taken a slightly 
pessimistic view when he said that the progress 
made in agriculture had been very poor. He 
admitted that it was not as great as he would like 
it to be, but it must be remembered that even fifty 
years was a short time in the history of a great 
nation, and progress in such matters to be solid 
and sound must be exceedingly slow. Something 
had been done. Even within his short memory 
he remembered the following note was recorded 
in the Government Secretariat: ‘We are, I 
suppose, committed to this policy of agricultural 
experiment, but for my part I consider every 


single penny spent on it a sinful waste of _ 


public money.” A different spirit prevailed now. 
The present attitude of the authorities towards 
agricultural research was favourable, and he 
thought that as those researches were prose- 
cuted further more rapid progress would be 
obtained than had been the case in the past. It 
might be known to some present that the Agri- 
cultural Department in Bombay could claim some- 
thing of the success in the production of an 
important variety of cotton, which maintained 
something of the hardihood of the coarse varieties 
compatible with an increased yield of the finer 
varieties, and that was only an example of the im- 
provement in the process of agriculture and of the 
efforts made by the Agricultural Department which 
was now going on., By the process of selection of 
seed and growing from selected plants, the Bombay 
Agricultural Department claimed to have produced 
a variety which was 10 to 15 per cent. better than 
the best hitherto used, and it was hoped that 
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further researches on the same line would lead to 
similar profitable results. He desired to express 
his full concurrence in the policy pursued at the 
present moment by the authorities of having the 
Departments manned by highly expert officers; 
and he earnestly trusted that in the extreme zeal 
that was shown at present for the employment of 
natives of India in every capacity for which they 
were fit, the policy would not be pressed too far by 
the introduction of inferior experts who might 
spoil the work which was now being done. He 
was anxious that the present supply of highly 
skilled and educated experts should be continued 
without interruption, in order that no mistake 
should be made in giving the cultivators things to 
play with which would not bring about the desired 
results. A few definite results had been obtained 
which were well worth recording, one being the 
development of the dairy industry of Western 
India for the supply of good milk to the towns. 
On many points the organisation of the industry 
possessed room for improvement, but with all its 
faults there had been an improvement in the milk 
supply to the big towns, and also the resources 
open to the cultivator for the purpose of making a 
profit. That improvement was entirely due to the 
example set by the Department and the encourage- 
ment given to the dairy industry in Bombay. 
He agreed with the author, that the two essential 
things necessary for progress in agriculture 
were the providing of capital and water. Water 
was gold to the Indian cultivator; it rendered 
culturable otherwise hopeless wastes. There was 
an immense amount of work to be done by irri- 
gation in the Bombay Deccan, principally in the 
protection of areas liable to famine when there 
was a scanty rainfall. With regard to the pro- 
vision of capital, he thought the Government had 
at last started on the right lines in supporting the 
efforts made for the establishment of Co-operative 
Credit Banks, and a useful work had been done in 
Bombay by the establishment of a Bank to lend 
money to the village Co-operative Credit Banks, 
because the savings of the people unassisted were 
unable to provide the large sums of money required. 
He wished, in conclusion, to refer to the work 
being done by the Government for the acceleration 
of rural progress by means of education. First of 
all, a great development of general education had 
taken place, which it seemed to him was of the 
first importance, in the increase in the number of 
primary schools. In addition to that, special 
educational facilities had been established, the 
value of which could not be over-estimated, in the 
provision of such institutions as the colleges at 
Poona, Cawnpore and Lahore. In view of all that 
had been done on the points to which he had 
referred, he took the proverbially unsafe line of 
predicting that the next decade would show a 
higher rate of progress in the improvement of 
Indian agriculture than had been the case in the 
past, and he thought there was every reason for 
taking a fairly optimistic view of the future. 
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Lorp Lamineton (Ex-Governor of Bombay) 
desired, in the first place, heartily to endorse all 
that had been said by the previous speakers with 
regard to the thoroughness, energy, and keen- 
heartedness with which the author took up every- 
thing connected with the agricultural development 
of the Bombay Presidency. He thought, however, 
the author had not paid sufficient attention to the 
characteristics of the Indian ryot. There was a 
great difficulty in securing improvement in agri- 
culture in India, because so long as he was not 
starving the ryot did not want to work beyond a 
certain degree. No doubt, owing to modern 
education and the starting of fresh industries, a 
new spirit was being introduced within his being, 
so that he now had other desires than those of his 
forefathers. Nevertheless, he thought he was 
perfectly correct in saying that, so long as the 
ryot had sufficient to eat, and was in a position to 
borrow for weddings and funerals, and other 
festivals, he was perfectly contented, and did not 
wish to be improved. He imagined that those 
who were so zealously working for the improve- 
ment of agricultural education in that respect 
would find that one of their greatest difficulties. 
Perhaps it was wise of the ryot in one sense to be 
happy and contented, because it was well known 
that Western civilisation did not necessarily bring 
with ita spirit of content. He heartily corroborated 
what Sir John Muir-Mackenzie had suid in reference 
to the benefits which accrued from the education 
and research that had taken place. With regard 
to what had been said about the production of new 
cotton-seed, he had seen many accounts of the 
wonderful new cottons that were going to be grown 
to the advantage of India, but he felt rather 
pessimistic about it. Nevertheless, there was no 
reason to believe that science could not evolve 
some product which would be suitable to the 
- climate and to the soil, not only of Bombay but 
of every other part of India. 


Dr. J. A. VOELCKER said that when he visited 
India he was much struck with the great diversity 
of the agriculture in different parts of the country, 
and he almost felt that all the suggestions that 
had been made came back tothe question of seeing 
what could be done to ameliorate the natural 
conditions that occurred. The average rainfall for 
the year in the district with which the paper dealt 
was between 10 and 30 inches, and in that state- 
ment the whole of the difficulty was centred, 
The remedy was not, he thought, the pouring in 
of capital on to the land, but the supply of water, 
or, to use a Scriptural expression, “If the Lord 
should make windows in heaven, such a thing 
might be.” The matter of water-supply consti- 
tuted the answer to the whole problem. It was 
not a question of driving the agriculturists up into 
a corner, and there making them evolve a better 
scheme of agriculture under the stress of adverse 
circumstances, but it was one of giving them 
greater facilities with which to pursue their 
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avocation, and of lessening those factors which 
made such an enormous difference in the natural 
conditions which affected agriculture. The author 
had rightly pointed out that where there was water 
the cultivation was perfectly good. He fully 
agreed with him in what he said about the need 
of water-supply, though he could not agree with 
him in the restrictions that he suggested should 
be imposed. To say that only the good people 
were to have water and the others were to go 
without was rather uneven treatment. If the 
cultivators were given water they would soon come 
to be good agriculturists. Nor was he in agree- 
ment with the suggestions made for the attraction 
of capital totheland. It was somewhat remarkable 
that the remedies advocated by the author, such as 
the adoption of large holdings and the squeezing 
out of the small men—in fact, the advocacy of 
English landlordism—were the very opposite of 
what was being suggested for this country at the 
present time. He did not know whether, in the 
course of events, Mr. Lloyd George might 
become Secretary of State for India, but if he did, 
his views and those of the author would be in very 
great conflict. He thought the remedy for all the 
difficulties suggested was not the provision of 
capital, but the providing of greater facilities for the 
agricultural classes in India, and more particularly 
water and manure. 


H.H. Tom MAHARAJA OF JHALAWAR, in proposing 
a hearty vote of thanks to the author for his 
interesting paper, said that where peace existed 
in a country the people always became more 
prosperous. Under English rule India had enjoyed 
peace for many years, and, therefore, the people 
were prospering in every way. With regard to 
the paper itself, he thought that in an agricultural 
country it was impossible to have fixed holdings, 
because they could never be kept intact. As the 
families of the people increased the holdings were 
divided. He thought it was very essential in India 
that every drop of water which fell should be 
stored for the purpose of bringing prosperity to 
the agriculturists of the country. 


THE CHAIRMAN, in calling upon Lord Willingdon 
to second the motion, said that the present was 
the first occasion on which Lord Willingdon had 
appeared in public since his appointment to the 
Governorship of Bombay, and he, therefore, wished 
to take the opportunity, in the name of the Society, 
of offering him its hearty congratulations on his 
appointment to that high office. They hoped that 
his time in Bombay would be a happy and 
successful one, and they expressed the conviction 
that it would result in a great improvement in the 
progress and welfare of the people over whom he 
had been called to rule. 


Lorp WILLINGDON thanked the Chairman very 
sincerely for the kind and cordial remarks he had 
made, and expressed the hope that his wishes 
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would be carried out during the five years of 
his term of office. In seconding the motion, he 
associated himself most heartily with the remarks 
‘ His Highness had made. He thought he had been 
extremely fortunate, under the peculiar circum- 
stances to which the Chairman had referred, in 
having the opportunity of listening to one of the 
most able and interesting papers he had heard for 
some time, because he desired to take every possible 
opportunity of learning all he could about the 
Bombay Presidency. As far as India was concerned 
he was a new boy, and it was always accepted as 
a good principle for a new boy to adopt to be seen 
and not heard, and he would, therefore, only say 
in conclusion that he had been interested in 
agriculture in England all his life; he had 
assimilated a good deal of information that after- 
noon, and he hoped that that assimilation would 
produce some good effect during the next five years. 


The resolution of thanks having been carried, 


Mr. KEATINGE, in reply, thanked those present 
for the exceedingly kind way in which they had 
listened to the paper, and for the vote of thanks 
accorded to him. He admitted that the general 
trend of the paper might have seemed somewhat 
pessimistic, but he did not intend to convey that 
idea. He did not mean to suggest that no progress 
had been made, but merely that the progress had 
been somewhat disappointingly slow, and it had 
occurred only in certain definite directions. He 
admitted that in many respects the Indian culti- 
vator was better off than he was before, and that 
the absorption of gold that had taken place was a 
very valuable indication of the improvement. He 
was anxious to lay particular emphasis on the 
necessity of the Indian cultivator improving his 
system of cultivation so that he could get a larger 
out-turn per acre. In olden days, when the culti- 
vator ploughed with a weak team of bullocks 
and a wooden log, he was competing with men 
under similar conditions, but nowadays the Indian 
cotton-grower was competing with the American 
cotton-grower, with all his methods of advanced 
agriculture. If, therefore, he was to compete 
successfully with his rivals he must improve his 
methods of cultivation, or be content to make up 
for the advantages which the other people possessed 
by making extremely small profits and by working 
extremely hard. It was no exaggeration to say 
that large areas of cotton lands, and lands which 
grew millets and oil-seeds, would, if they could be 
once satisfactorily cleaned with the aid of the 
steam-plough, produce 50 to 100 per cent. more 
crops for the next twenty years than they did at 
the present time. He had been somewhat mis- 
understood in what he had said in regard to 
capital. It was true that Government provided 
the capital for the large’ irrigation works, but the 
agriculturist must have capitalif he wished to dig æ 
well, build a house in his holding, and plant hedges 
and trees. There were at present a number of pros- 
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perous holdings, well equipped and well developed. 
The prosperity of such holdings could usually be 
traced to the presence of certain definite economic 
advantages. If these conditions could be rendered 
more general, and the number of such economic 
holdings increased —which would be self-supporting 
both in good years and bad years—Indian agri- 
culture would be improved more than in any other 
way. In stating that he thought there must be 
some displacement of the present occupiers on the 
irrigated land, he did not suggest that he would 
like to see all the small holders of the Presidency 
ejected in favour of big holders. Quite the con- 
trary. The part of his suggestion which referred 
to the consolidation of holdings, directly aimed, 
not at the ejection of the small holder from his 
holding and his replacement by the large holder, 
but the permanent and secure establishment of the 
small holder upon a suitable economic small holding 
from which he could not be ejected. 


SIR WILLIAM LEE-WaRNER, G.C.S.I., writes :— 
Owing to the late hour I refrained from taking 
part in the discussion on Mr. Keatinge’s interesting 
and suggestive paper. I had intended to endorse 
the remarks of Sir J. Muir-Mackenzie on the 
many excellent measures taken by the Govern- 
ment of Bombay to improve the condition of the 
agriculturists in that Presidency. The present 
Governor, Sir George Sydenham Clarke, has added 
much to the chapter of remedial legislation and 
administration. In irrigation, primary education, 
collection of the land revenue, and experimental 
work connected with rotation, manure and varie- 
ties of seed, he has quickened the pace; while 
in organising and financing co-operative credit 
societies Sir George has made a fresh start. But I 
should not have dwelt long on these remedies and 
improvements, because Mr. Keatinge’s main object 
was to advocate capital and redistribution of the 
land as sovereign cures for the comparatively poor 
results obtained from the produce of the land. As 
to the capitalist, he is an austere man, and takes 
interest even where he lays not down. The Deccan 
Relief Act was needed to check his demands. 
Apart from this, much of the land in Bombay 
would not repay capital, and even some of the 
irrigation projects so strongly advocated would 
not in the Deccan yield an average of 4 per cent. 
per annum. I pass on to the larger scheme ot 
redistribution of holdings. No doubt in irriga- 
tional colonies in Sind holdings can be “arranged ”’; 
but in the Deccan I tremble at the thought of 
compelling ryots to submit to a general rearrange- 
ment of their-ancestral fields. Man does not live 
by food alone, and increased productiveness under 
the official whip would not satisfy Deccan society. 
The aim of Government should be to increase the 
happiness of the people, maintaining the public 
peace, and giving ready justice. I fear that our 
system of justice, with its long drawn-out pro- 
ceedings, profoundly dissatisfies the rural com- 
munity. The police, too, hampered by indiscreet 
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interference, are paralysed, and in many villages 
the rural community to-day receives neither the 
prompt justice nor the firm protection of life and 
property which it needs. It is in this direction, 
and not in the endeavour to turn the Deccan 
stones into bread, that the improvement of the 
ryot’s life is to be sought. Passionately fond of 
their own holdings, content with a little, prizing 
non-interference in the management of their own 
concerns, happy in the surroundings of the village 
community to which they belong, the Deccan 
ryots would never endure a scientific rearrange- 
‘ment of their holdings to increase the crops 
produced by them. Let us find a substitute for 
the cow manure which is now diverted from the 
land to which it is due, let us continue on the 
lines on which we have proceeded so far, and let us 
avoid unsettlement, even in the name of a 
scientific partition of the soil. Let us aim at 
promoting happiness, and we may then well afford 
the small losses in production which the present 
system suited to the ryots entails. The whole 
question is more important from the social aspect 
than from the bare consideration of agricultural 
output. 


EIGHTH ORDINARY MEETING. 


Wednesday, January 29th, 1913; Sir CORBET 
Woopatu, M.Inst.C.E., President of the Insti- 
tution of Gas Engineers, and Governor ofthe Gas 
Light and Coke Company, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Hughes, Harry, The Bars, Chester. 
Riley, Miss Josephine, 6, Lavender Sweep, Clapham 
Junction, 8.W. 


Sykes, Professor Frederick Henry, A.M., Ph:D., 
Teachers’ College, Columbia University, New 
York City, U.S.A. 


Symmes, Frank Jameson, 441, California-street, 
San Francisco, California, U.S.A. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Acworth, Joseph John, Ph.D., F.I.C.,F.C.8., Thorn- 
bank, Shootup-hill, N.W. 

Brown, Noel Alfred, 18, North-road, Highgate, N. 

Chakravarti, Gopal Chandra, B.A., B.L., 72, Russa- 
road, Bhowanipore, Calcutta, India. 

Chopra, L. Wazir Chand, B.A., Gujranwala, Punjab, 
India. 

Clark, John Stewart, Dundas Castle, South Queens- 
ferry, N.B. 

Dick, Captain James Douglas, R.N., United Service 
Club, Pall Mall, S.W. ; 

Douglas, Hon. James Moffat, Tantallon, Sas- 
katchewan, Canada. 

Drought, James J., F.O.S., Mt. Lundiana Estate, 
Molo, British Hast Africa. 
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Hartness, James, Springfield, Vermont, U.S.A. 

Helme, Charles George Gordon, North Lakhimpur, 
Upper Assam, Iadia. 

Kemp, Theodore, D.D., LL.D., A.B., 1206, Fell- 
avenue, Bloomington, Illinois, U.S.A. 

King, Miss Grace, 1749, Coliseum-place, New 
Orleans, Louisiana, U.S.A. 

Longden, G. A. Longden-Geoffrey Appleby, F.G.S., 
Stanton-by-Dale, Nottingham. 

Martland, John, 188, Fifth-street, Edmonton, 
Alberta, Canada. 
Masters, Rev. Walter Edgar, D.D., Harley House, 
Underhill-road, Dulwich, S.E. 
Mitchell, Hugh Henry Gordon, 
Harbour, Madras, India. 

Prest, Stanley Faber, 2, Suffolk-lane, Cannon-street, 
E.C. 

Varma, A. P., B.A., Lyallpore, Punjab, India. 

Varma, B. P., B.A., Executive Engineer, Punjab 
Irrigation, Bhatinda, N.W. Railway, India. 


M.Inst.C.E., 


The paper read was— 


CO-PARTNERSHIP. 
By ANEURIN WILLIAMS. 


From whatever cause or causes it arises, we 
find, in many ages and many varying climes, a 
broad division of men into those who do the 
muscular work necessary for the production of 
wealth, and a smaller class who exercise the 
control, own wholly or for the most part the 
means of production, and enjoy the best part 
of the produce. In its extremest form this 
division of men is found in the institution of 
slavery. Here the line is drawn very sharply, 
inasmuch as the slaves own nothing, not even 
their own persons, except in so far as they are 
allowed by the favour of their owners. In a 
less extreme form the same division is found 
where serfdom prevails; but here the line is a 
little less sharp, for the serf has by custom, 
gradually hardening into law, certain rights in 
the land, a certain ownership of the means of 
production, and certain rights in the produce ; 
but all these rights of his are very limited com- 
pared. with the rights of the class which owns, 
In our own country both slavery and serfdom 
have gone, but under the institution of wage- 
service we still have the broad distinction 
remaining, to some considerable extent, though 
the line dividing the two classes has now become 
very much blurred, and a considerable number 
of people’ are found who belong to the labouring 
class in the main, and yet have enough property 
to give them a little foothold in the other class 
too; while in the owning class there are quite 
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„a large number of individuals who also do a 
great deal of the work necessary to production. 
Are we to suppose that this progress from slave 
to serf, from serf to wage-servant, is complete ; 
or are we to hold with Mazzini that there is still 
a step higher to be taken, when the wage- 
servant will become the partner of his former 
employer, lord, owner ? 

Two generations ago many orthodox econo- 
mists apparently regarded wage-service as a 
perfect system, replacing status by free con- 
tracts made by each individual for himself 
alone; therefore securing to the individual 
the maximum of liberty, and the opportunity 
of gaining for himself the largest share of the 
wealth produced, which the value of his own 
labour, in the economic conditions of the 
moment, rendered possible. Experience, how- 
ever, disappointed the expectations of these 
economists ; the results of a system of entirely 
free contract were far from wholly good. The 
phenomena emerged of the individual helpless in 
the grip of gigantic world-wide economic forces ; 
of labour, degraded by the forces of competition, 
by low pay and excessive hours, to a point at 
which the workman seemed worth no more than 
his starvation wage. To meet the evils which 
arose, legal restrictions were made by the State, 
and fighting combinations arose among the 
workers, followed in due time by similar com- 
binations among the employers. Much strife 
followed: strife, indeed, between capital and 
labour was no new thing; year in and year out 
it had been wont to spring into being with tragic 
results ; but now the strife between them became 
permanently organised. Industry entered into 
the epoch in which we are still living, in which 


the relation of capital and labour may not’ 


untruthfully be described as one of armed 
neutrality for the most part, and for the most 
time; passing occasionally into open warfare, 
and then passing back again into armed 
neutrality. It would be a great mistake to 
suppose that this state of affairs arises wholly 
from the conflicting interests and desires of 
the two sides, as to the division of the wealth 
produced into wages and profits. It arises 
almost as much from friction, from allegations 
of insubordination by the one party, and of 
tyranny by the other. In my view, it arises 
from the fact that the workers resent their 
subjection to the absolute control of employers 
and their agents. This absolute control has, of 
course, been a source of friction always, but we 
must remember that now a large proportion of 
the manual workers are educated men, who are 
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apt to ask themselves, quite plainly, “ why am 
I subject to arbitrary control?” *“ why do I 
receive so small a share of the produce ?”’ and 
“why am I bound to consider the interests of 
an employer, or of shareholders, who do not 
consider mine ? ” 

What remedy, then, is there for this state of 
things ? What new system, or modification of 
the existing system, willgive us peace in industry, 
remembering always that to give us peace’ it 
must give us at the same time that without 
which we cannot, and ought not to, expect peace 
—I mean a juster distribution of wealth ? 
Co-partnership claims to be such a modification 
of the wage-service system ; or, perhaps I ought 
to say, it claims to be an entirely different 
and a better system, which has this happy 
characteristic, that it may be introduced not by 
any violent change, but as a modification, at 
first small and scarcely noticeable, of the present 
system. J must now proceed to explain it. I 
will, however, premise that I do not for a moment 
put forward co-partnership as the whole remedy 
for all our industrial ills; on the contrary, 
it is certainly necessary to apply other 
remedies concurrently, and it may be found 
that while co-partnership is applicable to 
certain parts of the economic world, there 
are other parts in which other remedies are 
more appropriate. 

Co-partnership has been well described by the 
Times as “an improvement on profit-sharing.” 
In other words, it takes profit-sharing with its 
advantages and retains them, but adds another 
and still more valuable element. Under the 
present organisation of industry, the capital 
which is the necessary means of producing 
wealth is owned, often in large masses, either by 
the single employer, or by a number of employers 
combined in a private partnership or joint- 
stock company. These owners of capital exercise, 
themselves or by their paid agents, the control 
over the labour and over the processes of pro- 
duction. They take all the profit after paying the 
expenses, including the wages of their wage- 
servants. Labour has no apparent interest in the 
results. Economists, indeed, tell us that the 
wages of labour must rise or fall with the results, 
in the long run; but the connection is remote, 
though no doubt real: the only apparent 
interest of the average workman is to do his 
appointed task just well enough not to lose his 
job. A few, of course, may hope to become 
foremen and, in time, managers, but these are 
few indeed. The conflict of interest between 
employers and employed could searcely bé more 
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erude and harsh. The apparent interest of 
capital is just to get labour as cheap as possible ; 
the apparent interest of labour is just to get the 
most wages for the shortest hours and the least 
exertion. Worse than this there is an appearance, 
though, of course, a wholly fallacious one, that 
the workmen’s duty to his own class is to do 
as little as may be, in order that a larger number 
of men may be drawn into employment from 
the ranks of the unemployed. Such a conflict 
is demoralising to both sides, and, to my mind, 
it is a credit to human nature that its results 
have been no worse than they are. Beside this 
moral loss, the economic loss of the present 
system almost becomes a small matter; and 
yet in truth it is a very great matter that 
the want of harmony and good will prevail- 
ing lead to immense waste, and much less 
wealth for distribution than there might other- 
wise be. 

Profit-sharing seeks to soften this conflict by 
giving to the opposing sides a common interest 
in the result of their work. This it does by agree- 
ing beforehand that, apart altogether from 
wages, the profit made in any business shall be 
divided in defined shares between the capital 
and labour concerned in making it. Once having 
made this profit-sharing agreement it is clearly 
their common interest to make the profit 
as great as possible so that the share of each 
may be as large as possible. Evidently there are 
two justifications of profit-sharing—one economic 
and the other moral. The economic justification 
is that it avoids waste—first, by doing away with 
friction, both petty friction and the great 
upheavals of strikes and lock-outs; and, 
secondly, by giving the worker a reason for 
being more careful in his work, and for avoiding’ 
unnecessary waste of materials or time. As a 
result of these economies there is more wealth, 
certainly for the workman, perhaps for the 
employer also. From the moral side it gives the 
two parties a united interest, and it is in the 
atmosphere of united interest that a considera- 
tion for the rights of others and a sense of our 
own duties most freely develop. Nevertheless, I 
think that a closer examination must lead us to 
admit that in simple profit-sharing this common 
interest, excellent as it is both on the moral and 
economic side, both in its influence cn the work- 
man and on the employer, is not carried far 
enough to transform the capitalist and wage- 
service system. In spite of the fact that they 
have a common interest in profit, the capitalist 
still has the same interest in getting labour 
cheap, and the workman is still divorced from 
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the ownership of the capital and the control 
of the conditions of industry. He is still apt to 
consider the capitalist as the enemy. 

Co-partnership carries the common interest a 
step further, or rather it carries it immediately 
one step further, and eventually so many steps 
further, one step each year, that it may take us 
into quite another country. It makes the worker 
also a shareholder in the business which employs 
him, and gives him an accumulating interest in 
the capital. This it does by capitalising each 
year labour’s share of the profit—the so-called 
bonus to labour. As the workers’ share of 
capital accumulates, so of course their voice in 
the control of the business, insignificant at first, 
must increase. And as their voice in the control 
increases, the absolute régime to which they were 
subjected is necessarily modified and eventually 
transformed. 

It will be seen at once how great the difference 
is between profit-sharing and co-partnership. 
Suppose a company adopts simple profit- 
sharing; the workers, of course, work with the 
knowledge that a certain share of the profit will 
come to them at the end of the year, if the profit 
reaches the agreed amount where the division 
begins; and at the end of the year each man 
recsives his share in cash, and that is all. They 
begin the second year just where they began the 
first. But the effect of co-partnership is cumu- 
lative; it capitalises the workers’ share of 
profit; the workers all become shareholders, 
and have thus a second interest in the business— 
an interest identical with that of the outside 
shareholders. It is true, of course, that their 
wages continue to be their chief interest, but at 
the end of the second year there is a further 
capitalising ; their interest as shareholders con- 
stantly increases year by year; in certain 
instances it has gradually bought out the 
other interests and become itself the pre- 
dominant partner. Such, then, is the 
principle of co-partnership. I will now give a 
few examples of businesses in which it has 
been applied. 

The experiment of Henry Briggs, Son & Co., 
of the Whitwood and Methley Collieries in 
Yorkshire, has still, after forty years, a world- 
wide reputation, and the fact that, after years 
of success, it eventually failed, is still a serious 
obstacle. Previous to 1865 there had been 
many strikes in the South Yorkshire coalfield, 
and the relations between employers and em- 
ployed were about as bad as they could be. 
In seven years Messrs. Briggs’ collieries stood 
idle for fourteen months owing to strikes or 
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lock-outs, without counting minor disputes. 
The results, from a financial point of view, were, 
of course, lamentable. Mr. Henry Briggs, the 
head of the firm, was also the chairman of the 
Masters’ Association, and as such peculiarly 
odious to the workmen of his district. Indeed, 
it is recorded as typical that one fiery speaker 
said in a public speech about this time: ‘‘ All 
coalmasters is devils, and Briggs is the prince of 
devils.” 

The great desire of Messrs. Briggs appears to 
have been to destroy the men’s trade unions. 
Without justifying this attitude, it must be 
remembered that very ugly things were done 
in the name of trade unionism about that time. 
In 1865 the firm apparently despaired of a direct 
attack, and decided instead to try to attract 
their men by an arrangement that should unite 
their interests with those of their employers. 
At the same time they converted their business 
into a joint-stock company, and specially 
invited applications for shares from employees. 
They also offered to recommend to the share- 
holders that whenever the profit paid to capital 
in any year should exceed 10 per cent. the 
remaining profit should be divided—one-half to 
labour and one-half to capital. Both parts 
were to be paid in cash, one as an additional 
percentage on shares, the other as a dividend 
upon the men’s earnings. However, very little 
confidence was shown in the scheme, and very 
few employees applied for shares. Nevertheless 
there was smoother working from the first, and 
when, at the end of the first year, some £1,800 
was available as bonus to labour, the great 
majority of the men came in and decided to share 
in the scheme. Each year for six years there 
was a large sum to be divided among the men, 
amounting to as much as £2,462 in 1869. More- 
over, in that year one of the workmen share- 
holders was, at the suggestion of Messrs. Briggs, 
elected by his fellows and given a seat on the 
Board. The experiment was at this point con- 
sidered to be a very great success. The working 
of the business was smooth and prufitable, and 
the effect upon the conduct of the workmen was 
very satisfactory. The fame of the experiment 
had spread over the world. This lasted during 
the first six years, which were years of moderate 
prosperity in the coal trade of England; but 
with 1872 came a great boom, which so com- 
pletely upset all previous ideas as to profits and 
wages, and was followed by so complete a col- 
lapse, that its effect in the end was to destroy 
the profit-sharing. There was an enormous rise 
in the price of coal, and colliers’ wages followed. 
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With the object of obtaining rises like the other 
men in the trade, Messrs. Briggs’ workmen 
rejoined their trade unions, from which most of 
them had fallen away after the introduction of 
profit-sharing. They obtained, as a matter of 
fact, advances amounting to 50 per cent. At 
the same time the shareholders altered the basis 
of the profit-sharing, so as to give themselves 
also a rise of 50 per cent. in their remuneration ; 
they raised the initial dividend on capital from 
10 per cent. to 15 per cent. Even so, the amount 
of surplus profit divisible rose to £10,500 in 1872, 
and £30,512 in 1873, half of which went to the 
workers as bonus on their wages, and half to the 
shareholders as additional dividend. The re- 
joining of the unions, the changes in the rates 
of wages and initial dividend, the question of the 
pits on one occasion standing idle on account of 
a trade union demonstration, and other similar 
matters, caused a good deal of friction, even 
during the time that the great prosperity lasted. 
In 1874, however, the collapse of prices came, 
and came very heavily. Reductions on wages 
were demanded by the employers throughout 
the coalfield, and were resisted by the trade 
union. Messrs. Briggs expected that their men 
would accept the reductions. The men decided 
to stand in with their union. They accordingly 
went out on strike with the rest of the district 
for one month. In 1874 the amount of profit 
divisible between capital and labour reached 
£12,096, but in February, 1875, the shareholders 
abolished profit-sharing because the men had 
made common cause with the union and gone on 
strike. Messrs. Briggs declared that many of the 
men themselves had expressed a wish “to the 
same effect, having an idea that we were in some 
way merely keeping back a portion of their wages 
to be probably (but not certainly) returned to 
them at the end of the year, and they said that 
they would prefer to be paid precisely the same 
wages, and be put on the same footing as men 
at other collieries.” There is, however, reason 
to think that it was not the Messrs. Briggs 
themselves who caused the abolition of profit- 
sharing, but certain outside shareholders who 
had never really been favourable to it, and 
always regarded it as giving away to the men 
something properly belonging to themselves. 
It is also to be noced that, although abolished, 
profit-sharing seems to have produced an 
enduring improvement in the relations of the 
firm, and particularly of the Briggs family, with 
their employees. 

If we try to see the broad aspects of this 
experiment, we shall note first that it was started 
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ander very bad conditions, owing to the great 
hostility between employers and employed. It 
is clear, moreover, that though things became 
very much better, a certain amount of suspicion 
on the part of the workmen and unwillingness on 
the part of an influential section of the employers 
never died out. Further, the scheme was not 
in the nature of a definite binding agreement 
between employers and employed, but was 
always at the mercy of a vote of the share- 
holders, who had power even to deprive the 
men of the share of profits earned in the past 
year. They never actually did this, but on one 
occasion the company threatened that they 
would do so. Further, there seem to have been 
misunderstandings and suspicions as to sums 
set aside for depreciation, and so forth, and 
though the alteration in the initial rate of 
interest was, no dgubt, justified by the rise of 
50 per cent. in wages, it is notable that there 
is no record of any proposal to reduce the 
initial interest to 10 per cent. again when the 
collapse came and it was proposed to reduce 
wages. Again, the profit shared with labour 
was always paid in cash, so that men did not 
necessarily or automatically become share- 
holders in the company, although some of them 
had made themselves shareholders by applying 
for shares in the ordinary way. But, above all, 
the whole experiment was initiated and main- 
tained in a spirit of hostility to trade unionism. 
This, it seems to me, was the real cause why it 
failed, as I believe all experiments similarly based 
have failed; and I, for one, say ought to fail. 
Employers, it seems to me, if they wish to get 
the benefits and to confer the benefits which 
attach to profit-sharing and co-partnership, can 
only do so if they are willing, once for all, to 
renounce. any hostility to trade unionism. If 
the workers are frankly allowed to join in the 
great organisations of their_class, then, indeed, 
but not otherwise, employers may expect to 
find that co-partnership softens the whole 
relation and takes off the harshness of any 
conflict of interest. 

After the abandonment of profit-sharing by 
Messrs. Briggs there were minor experiments in 
ordinary commercial businesses, but the co- 
partnership principle was mainly kept alive 
within the co-operative movement in the work- 
men’s productive societies, which had grown 
out of the self-governing workshops of the 
Christian Socialists of 1850. These were, how- 
ever, quite small businesses in those days, 
though many of them are much bigger now. 
But in 1889 another great profit-sharing experi- 
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ment, which soon developed into co-partnership, 
was made in a business of purely commercial 
origin, the South Metropolitan Gas Company of 
London, which now has a capital of £8,325,340 
and employs some 6,000 workmen. It will be 
remembered how, in the winter of 1889-90, it 
was engaged in a life-and-death struggle with 
the National Union of Gasworkers and General 
Labourers. It was just at that time that the 
organisations of unskilled labour were beginning 
to feel their strength and to try, no doubt in a 
somewhat blind and desperate way, to gain for 
their members some of those advantages which 
had been so successfully won during the pre- 
ceding generation by the great unions of skilled 
workers. The late Sir George Livesey, for so 
long chairman of the company, has given more 
than one graphic account of the danger it found 
itself in, of losing altogether control over the 
management of its business. The company, 
upon the initiative of Sir George and of his 
father before him, had over a considerable 
period of years adopted various schemes for the 
special benefit of its employees, and had also 
considered some scheme of profit-sharing. In 
1889, thereforé, the directors decided to carry 
out this idea, with a view to more closely 
identifying the workers’ interests with those of 
the company, and of avoiding the friction and 
great losses to which they found themselves 
more and more subject. They therefore offered 
the workers a profit-sharing scheme under 
certain conditions. By law the amount of 
profit which this company may distribute to its 
shareholders rises as the price at which it sells 
gas to the public falls. When gas is 3s. Id. per 
1,000 cubic feet, the company may pay, if it 
earns it, a dividend equal to 10 per cent. per 
annum upon its old unconverted stock, of 4 per 
cent. on its present converted stock. For every 
penny per 1,000 cubic feet which the price of 
gas is reduced below 3s. ld. the rate of dividend 
which may be paid rises 2s. 8d. per cent. on its 
converted stock. Thus, at 3s. per 1,000, 
£4 2s. 8d. per cent. may be paid; at 2s. 6d. 
per 1,000, £4 18s. 8d. per cent., and soon. Thus 
the interests of the public and the shareholders 
both lie in cheapening the selling price of gas. 
The company now offered to its employees of 
every class a similar arrangement, which, as since 
modified, is that for every ld. the price of gas 
falls below 3s. 1d. per 1,000 cubic feet a bonus 
of 15s. per cent. is paid on their wages or salaries, 
This, however, was subject to the condition, 
among others, that each person accepting the . 
profit-sharing scheme should sign an agreement, 
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-to serve the company for one year. These 
agreements were to be dated on different days, 
so that” a strike would become practically 
impossible, inasmuch as the workers could only 
strike all together by an illegal conspiracy to 
violate their agreements. To these agreements 
the trade union took violent objection, saying at 
the same time, however, that they did not object 
to a scheme of profit-sharing under fair condi- 
tions. The result, as is well known, was a great 
strike, its end being a complete victory for 
the company. The places of the strikers were 
supplied by new men, and the best terms they 
could get in the end were that they would be 
taken back if and as vacancies arose. I may 
mention, incidentally, that the Labour Co- 
partnership Association, of which I am now 
honorary secretary, offered its friendly services 
during this lamentable conflict, and I am told all 
terms might have been, if indeed they were 
not, satisfactorily arranged, except the question 
of reinstating the strikers and „dismissing the 
new-comers. This was a point of honour on one 
side and the other, and an absolute split took 
place. 

Fortunately, however, there has never been 
any further trouble between the South Metro- 
politan Gas Company and its employees. They 
are perfectly free to belong to any trade union 
they choose, even the particular union with 
which the trouble was twenty-three years ago. 
Nor has any strike or lock-out attended the 
introduction of co-partnership into any other 
gas company. Indeed, in co-partnership busi- 
nesses strikes and lock-outs are practically 
unknown. 

For several years simple profit-sharing on the 
basis I have described went on. The workers 
were encouraged to leave their bonus on deposit 
with the company at 4 per cent. About one-half 
of the money was so left, but by less than one- 
half of the men. In 1894 the company was so 
satisfied with the results that it made a move 
forward, and offered to increase the rate of 
bonus by one-half (7.e., from 1 per cent. to 14 per 
cent. per penny on the price of gas) to those 
workmen who would agree to leave half their 
profit as shares in the company. For carrying 
out this plan trustees were appointed to pur- 
chase shares represented by the total of the 
small sums belonging to the employees. Each 
man became an independent shareholder when 
his stake in the company reached a nominal value 
of £5 stock—z.e., old unconverted stock, equi- 
valent to £12 10s. nominal of the present stock— 
costing at that time about £13, and yielding at 
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that price about 5 per cent. to the investor. 
This development also was a great success, and 
in the years 1896-97 the company took a further 
step and sought and obtained power from 
Parliament to add to its Board of Directors 
representatives of its employees. This power 
was, somewhat later, carried out; the manual 
workers who are shareholders now elect two 
directors, and the salaried staff who are share- 
holders one, while the ordinary shareholders 
elect six, the Board consisting of nine and the 
chairman. Of course, this gives the employees 
(who now hold shares and deposits to the value 
of about £423,721) an amount of representation 
on the directorate very largely in excess of the 
proportion of their shares. It was, however, felt 
that whilst shareholding must be a condition 
precedent to a voice in the affairs of the company, 
it was not the only interest of the employees 
which ought to be represented on the directorate. 
In addition to the partnership arrangements, and 
partly growing out of them, there are other 
arrangements, for a conciliation board, for social 
purposes, for inquiries into such accidents as 
occur, for provident purposes, and so forth, in 
which the representatives of the company and 
of the employees act together for their mutual 
advantage. Sir George Livesey declared again 
and again that the large sum of money which 
had been paid over in the form of profit to the 
employees had not meant a penny reduction of 
profit to the shareholders, inasmuch as the 
workers had more than earned it by their better 
and more economical working. It should be 
clearly understood that the worker-shareholder 
remains just as liable to dismissal and in every 
way just as subject to the officials of the company 
as ever he was under the wage-system pure and 
simple. 

The example of the South Metropolitan Gas 
Company has eventually spread to quite half of 
the gas industry of this country, excepting those 
gas works which are the property of municipal 
corporations. This, however, followed by no 
means quickly. In 1893 Sir George Livesey 
extended the system to the South Suburban Gas 
Company, then called the Crystal Palace Dis- 
trict Gas Company, of which also he was chair- 
man. Seven or eight years later the third London 
gas eompany—the Commercial—adopted the 
system, and in 1899 and 1901 the Newport and 
Chester Gas Companies followed suit. These 
made five co-partnership gas companies alto- 
gether at that date, and for six years there 
was no addition to the number, but in 1907 
a great spread of the system throughout 
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the gasworks began, and it has continued ever 
since. 

The most notable addition was in 1908, when 
the only remaining London gas company—the 
Gas Light and Coke Company—adopted the 
system. This is, I believe, the largest gas enter- 
prise in the world; its capital is not far short 
of £30,000,000, and the number of its employees 
who enjoy the co-partnership privileges exceeds 
9,000. We are honoured to-night in having 
the governor of that great company in the 
chair. 

I give as an appendix to this paper the details 
of thirty-five English gas companies which had 
adopted profit-sharing or co-partnership before 
the end of 1911. The figures for 1912 are not yet 
available. We see that these companies have a 
capital exceeding £50,000,000 ; that the number 
of their employees under agreement for profit- 
sharing or co-partnership exceeds 22,000, among 
whom more than £103,000 was divided in 1911. 
The amount of shares and deposits held by them 
at the end of that year in the various companies 
employing them exceeded £672,000, taking them 
at their market value. 

It is evident, therefore, that in this one 
industry the co-partnership principle has 
reached a very great development. Of all the 
gas companies which have adopted it, there is 
only one very small one known to have aban- 
doned it. In that case the experiment was tried 
in 1909 and abandoned in 1911, the reason given 
being that the employers were dissatisfied with 
the results. I have, unfortunately, no further 
information on the point. 

It must not, however, be supposed that it is 
only gas companies in which co-partnership at 
the present day have important results to show. 
The firm of J. & J. T. Taylor, Ltd., woollen 
goods manufacturers of Batley, began to practise 
profit-sharing with its managers and foremen 
in the year 1892, when Mr. Theodore Taylor, 
M.P., became sole owner of the business. In 
1895 he extended the scheme to all the employees. 
It has worked with great success ever since, and 
the business has greatly increased; it now 
employs about 1,500 people, who between them 
own, I believe, nearly half the capital and 
receive each year about three-fourths of the 
profit. In this case, however, the employees’ 
shares do not carry votes. Objection has, there- 
fore, been taken to describing it as co-partner- 
ship, but it seems absurd to describe as simple 
profit-sharing a scheme which goes so far as I 
have described, and we have no intermediate 
term. 
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The same difficulty as to the exact use of 
terms arises in connection with the profit- 
sharing system introduced by the great world- 
wide firm of Lever Brothers, Ltd., in 1909. 
In this case “partnership certificates” are 
allotted gratuitously each year to the employees 
who possess certain qualifications, and these 
certificates bear interest in succeeding years, 
They are, in fact, a species of preference shares, 
but they do not remain the man’s property for 
ever. Upon his retirement they are converted 
on a certain scale into “preferential certificates,” 
which bear an income during the life of the 
owner, and of his widow, and then lapse. This 
experiment of so great a firm—its capital is 
somewhere between ten and twenty millions and 
it employs over 9,000 people—is extraordinarily 
interesting, and is worked out with great 
elaboration on original lines. Unfortunately, 
there is not time to go more fully into it 
to-night. 

For the same reason I do not propose giving 
detailed particulars of other co-partnership 
businesses ; those which I have already given 
are sufficient to illustrate the principle involved. 
The methods of its application are extra- 
ordinarily various, which is one advantage of 
the system, giving it great elasticity, and making 
it applicable to all varieties of industrial circum- 
stances. Very full information on all points 
will be found in “ The Report on Profit-sharing 
and Labour Co-partnership,’’* which the Labour 
Department of the Board of Trade has issued 
since I undertook to write this paper. That 
report is in continuation of a similar report 
issued by the same department in 1894, and 
edited by the late David F. Schloss. It shows 
that the number of schemes of profit-sharing 
and co-partnership known to exist in the middle 
of 1912 was 133, and the number of employees 
106,000. Of these 133 schemes it would be very 
difficult to say exactly how many are co-partner- 
ship and how many can be described as only 
profit-sharing. What I have already said shows 
how very difficult it is to draw the line; but 
forty-two of the 133 have arrangements for 
investing the profit allotted to labour, wholly 
or partly, in the shares of the company, and, 
speaking roughly, these may be considered to 
be the co-partnership businesses. In about 
three-fifths of the scheme, however, the bonus 
is paid in cash; in others it is paid into a 
provident fund. The report tells us that 
the “‘capitalising of the bonus may perhaps 
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be regarded as the characteristic feature of 
the more recent profit-sharing schemes, and is 
invariably found in the large and important 
group of gasworks.” The report also says that, 
“in comparing the details set forth in the 
present report with those stated in its pre- 
decessor, the fact that comes most prominently 
to light is the marked increase in those forms 
of profit-sharing in which the method adopted 
is either to invest the whole or part of the 
bonus in shares of the undertaking—shares 
which generally, though not always, confer 
voting rights—or in other ways to secure that 
the employees shall possess a direct financial 
stake in the capital of the business. The idea 
of making arrangements of this nature is 
not novel, but there has been a considerable 
development of such systems within the last few 
years, and it is to this form of profit-sharing that 
public opinion is at the present moment princi- 
pally directed. A review of the facts shows that 
schemes involving investment by employees in 
the capital of their employers’ businesses have 
met with a large measure of success.” In 
another place, the report says, “‘the facts set 
forth prove that the adoption in one or another 
of its familiar forms of the profit-sharing system 
is capable of affording the employees no incon- 
siderable advantages.”’ 

Besides the instances of co-partnership in the 
ordinary industries of the country there are, as 
the report fully sets out, eighty or ninety cases 
of co-partnership within the co-operative move- 
ment. Indeed, it may be said that it was 
chiefly within the co-operative movement that 
the co-partnership principle was worked out 
and first thoroughly established. I do not, 
however, propose to examine these co-operative 
cases of co-partnership to-night, because they 
are a growth quite apart from the ordinary 
industries of the country. 

Again, besides the existing cases the report 
deals with 163 cases in which profit-sharing 
schemes established mostly outside the co- 
operative movement have been abandoned. 
Some people consider the mere fact that the 133 
cases are the survivors of 300 experiments is 
itself clear evidence that the system is a failure. 
I should like, however, first to point out that a 
very small proportion of those where the system 
has been abandoned were co-partnership experi- 
ments; and, secondly, that as the first known 
scheme was established in 1829 it was only to be 
expected that there should be a considerable 
number of cases where the experiment had come 
to an end. The same thing would apply if one 
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took a list of the joint-stock companies estab- 
lished since 1829, or of the trade unions, the 
friendly societies, co-operative societies, or any 
other form of organisation. It is also to be 
noted that of the 163 schemes known to have 
been abandoned, fifty lasted for ten years or 
more, up to forty-oné years in one case; and 
only thirteen out of ninety-five schemes founded 
since 1900 are known to have been abandoned. 
The report, moreover, points out that dissolution 
of business and other similar causes account for 
the abandonment in the majority of cases; in 
only about two cases out af five where 
profit-sharing was abandoned was this done 
on the ground that it had failed to produce 
the results hoped for. I think we may say, 
speaking generally, that one success in any 
new system proves a good deal more than 
several failures. I would not, however, for a` 
minute suggest that the application of co- 
partnership to a business is an easy thing which 
will go of itself. All experience shows that it 
will only succeed where it is applied by em- 
ployers in the right spirit, with an earnest desire 
to improve the position of their employees and 
improve the relations of capital and labour. 
Even then it cannot be expected to go well, 
unless the employers will take some little trouble 
to approach their men and make the system 
understood. 

I must now consider briefly some of the 
objections that are brought to co-partnership, 
and I will take first those which are brought 
from the employers’ side. It is said, first, that 
every form of profit-sharing means the employer 
giving away a part of his profit, which properly 
belongs to him in return for his work and the 
risk that he takes. This, however, is clearly not 
so, unless the whole basis of the profit-sharing 
argument is wrong. Our contention is that 
where the employers show more consideration 
for the interests of their workers, and where the 
workers have a direct interest in the result of 
their work, the amount of profit to be divided is 
increased, so that it is perfectly possible for 
employees to receive a share without the em- 
ployers receiving less than they would under the 
ordinary wage system. Next, it is said that, 
under co-partnership, the employer is asked to 
give away the control of his business into the 
hands of men who have never been trained to 
exercise it. No doubt, when the worker acquires 
the rights of a shareholder the other share- 
holders do concede to him part of the control, 
but this share is at first only small, and its 
growth is gradual. While the working share- 
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holders are accumulating capital and voting 
power, they are also accumulating experience. 
I think there is no evidence of any business 


-having been injured by the votes of its working 


shareholders, who, on the coritrary, bring a store 
of knowledge on certain matters not possessed 
by the ordinary shareholders. If, however. we 
may say that under a proper system of co- 
partnership the employer does not lose any share 
of his reward, and does not endanger the proper 
control of the business, we may say, on the other 
hand, that he gains very much in comfort through 
smoother working and better relations with 
labour. - 
Another objection, however, and one of a differ- 
ent order, is often brought from the employers’ 
side to the capitalising of the workers’ profit in 
the shares of the business. It is that many 
businesses do not desire an increase of capital, 
and that, therefore, their workers can only 
become shareholders by some of the other 
shareholders parting with shares, which, how- 
ever, they may not wish to sell. This clearly 
does not apply to expanding businesses, which 
need from time to time an increase of capital ; 
but it is quite true that in non-expanding 
businesses you cannot have co-partnership 
unless some of the existing shareholders are 
prepared to sell a proportion of their shares to 
the workers. In public companies this difficulty 
can nearly always be met by buying the shares 
at the current price in the open market. The 
objection, however, is carried further by pointing 
out that in course of time the workers’ profits 
would purchase the whole and more than the 
whole of the capital of the company. I think 
this must be a very extreme case, for if the 


` profit divided to labour each year averaged 


21 per cent. on the capital of the company, it 
would take forty years before the whole capital 
was bought up, and then only on the assumption 
that none of the workers had parted with any of 
their shares meanwhile, an assumption of course 
extremely wide of the probabilities. It might, 
however, be necessary to limit, as has indeed 
been done in certain cases, the amount of shares 
available for capitalising the workers’ bonus. 
For instance, in a given company one-third of 
the share-capital might be earmarked for this 
purpose, and when that amount was fully 
absorbed, there would be two alternatives. 
First, those who had left the service of the com- 
pany, or, failing them, the oldest employee-share- 
holders, might be required to part with their 
shares to the new-comers; or, second, some 
investment outside the company would have to 
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be found. This, of course, would be a dero- 
gation from the full co-partnership principle ; 
nevertheless, the money might often be very 
usefully employed in connection with a co- 
partnership housing scheme, or something of” 
that sort. 

We now come to the objections sometimes 
brought from the labour side. We must 
remember that there are some of the most dis- 
tinguished labour leaders who strongly favour 
the co-partnership plan, but on the other hand, 
some labour leaders, and a good many writers 
on labour questions, are opposed. The writings 
of some of these give one the general impression 
that they think that whatever may be good for 
capitalists and employers must necessarily be 
bad for labour, and that they condemn co- 
partnership on that simple ground. I do not 
suppose that they really mean this; so let us 
take their more definite objections, I should 


_ rather say objection—for it all comes to this— 


that co-partnership threatens to break up the 
solidarity of labour, and in particular of trade 
unionism. It gives the groups of workers, we 
are told, an interest which attaches them to 
particular businesses, an interest apart from 
the general interest of their class ; so that there 
is a fear that in any trade dispute, instead of 
standing in with their class they will rather stand 
in with the business which employs them. 
Now we have seen—notably in the case of 
Messrs. Briggs, and other cases might be named— 
that where co-partnership has been tried with ’ 
the definite intention of withdrawing men from 
their trade union and from their class sympathy, 
the experiment has been a failure. I do not 
myself think that this is at all to be regretted, 
and I do think that a little consideration will 
show us that it must always be so. The utmost 
that you can do with co-partnership will still 
leave the worker, at any rate for a very long 
time, in such a position that his chief interest 
will be the maintenance and improvement of 
the standard rate of wages, and the improve- 
ment of the hours and conditions of labour. In 
an industry where there is no definite standard 
wage there can be no definite certainty of ad- 
vantage from profit-sharing, for the worker can 
hardly by any possibility say whether what 
comes to him at the end of the year under the 
name of profit is or is not in whole or in part 
what ought to have come to him weekly under 
the name of wages. If the workers under the 
influence of co-partnership were ever unwise 
enough to let their standard wage slip away 
from them, they would soon find that they 
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had lost the reality of profit-sharing and co- 
partnership also; inevitably both employers 
and employed would take into account the 
largeness or smallness of the bonus when fixing 
rates of wages and conditions of labour. Under 
co-partnership, therefore, the workers would 
soon be reminded, even if they ever forgot it, 
that their first interest is to maintain a standard 
rate of wages. Now, there can be no standard 
rate of wages without trade unionism, unless, of 
course, the law steps in. Trade unionism must 
be regarded as a permanent and necessary 
element in our industrial organisation; but 
what co-partnership can do is to soften the 
conflict between organised labour and organised 
capital, and particularly to abolish all the petty 
friction which arises so constantly where there 
is no good will, and is so easily avoided where 
good will exists. Already in many tiades rates 
of wages are matters for reasoning out, or are 
determined by sliding scales. As co-partner- 
ship extends we may hope that such improved 
methods of agreement may spread also. Per- 
sonally I am prepared to say that if it could be 
shown that the establishment of co-partnership 
in a particular business, or a few businesses, 
of a trade was bad for reasonable trade unionism 
in the whole of that trade, then I should 
say that that was a fatal objection to the 
co-partnership system. There have been, and 
there are, many mistakes committed in the 
name of trade unionism, but in spite of that it 
is a great wall to protect the working classes 
against the devastating effect of competition. 
Trade unionism is the necessary protection 
to labour in the existing industrial system, 
but co-partnership leads us on to a better 
system. 

For by co-partnership we may, I hope, 
gradually effect a transformation of capitalism. 
While capital is in the hands of a few persons 
only, the progress of the mass of the people must 
necessarily be slow. I believe it to be a truth 
demonstrated by political economy that so long 
as men continue to be animated-mainly by com- 
petition in economic matters, and so long as land 
and capital are in a few hands, rises in wages can 
only be established slowly, as the value of the 
labour earning those wages rises—i.e., as its 
efficiency rises. In other words, natural causes 
determine the division of wealth among the 
owners of the different factors necessary to 
production. I fear that much of the improve- 
ment in the money earnings of labour is illusory, 
since it is counterbalanced by corresponding 
rises in the prices of commodities. One may be 
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thankful that there is, however, some real 
improvement going on, large classes of the 
people gradually earning more real wages, 
because their physique, their intelligence, and 
their character improve, and thereby render 
them more efficient; but this improvement is 
necessarily slow as long as these people are 
without capital. Any change which led to their 
becoming to a substantial extent the owners of 
capital would not only directly increase the 
material well-being of the working classes, but 
would indirectly cause their efficiency and their 
earning power to increase much more rapidly 
than can possibly happen while they remain 
without capital. 

In the last two generations there has been a 
great growth of the capital of the middle classes, 
largely through the facilities for investment given 
by the Joint-Stock Companies Acts. Now 
almost every middle-class family has its few 
hundred or few thousand pounds of capital 
invested in the industries of the country, and 
fructifying there, adding to the income of that 
family, and standing as a reserve between that 
family and misfortune. Already, through 
building societies, co-operative societies, and so 
forth, a considerable part of the working classes 
are accumulating capital also. I suggest that 
in the next two generations we shall see prac- 
tically every working-class family of character 
and industry reaching a similar position, largely 
through co-partnership arrangements in our 
great industries. When that time comes they, 
too, will have their few hundreds or even more 
of capital fructifying in the industries of the 
country, adding to the income of the family 
and standing as a reserve against the time of 
old age or misfortune. The possession of that 
capital by the working classes will wholly change 
our industrial system. Already the co-partners 
in the South Metropolitan Gas Company 
own, on an average, £80 a-piece in the capital, 
which must mean that those who have been 
there since the system started twenty-three 
years ago average at least twice that sum. 
May we not expect that when it has been working 
twice as long, the capital of the workers will be 
several times as much? Suppose that same 
process applied to our great public companies 
generally, and to a multitude of smaller busi- 
nesses, will not a change be gradually wrought 
which, acting with other great forces of reform, 
will to a large extent do away with the old 
distinction I spoke of between owners and 
workers, and transform capitalism into a form 
of co-operation ? 
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PARTICULARS OF Co-PARTNERSHIP AND PROFIT-SHARING IN BRITISH GAS COMPANIES AT f 


DECEMBER 831sT, 1911. 


Name of Company. 


South Metropolitan (a) . 
South Suburban (b) . 
Newport (Mon.) . 
Commercial 

Chester ; 
Epsom and Ewell 
Leamington 

Wrexham . 
Bournemouth 

Rugby . 

Tottenham 

Tunbridge Wells . 
Walker and Wallsend 
Wellingborough 
Croydon 

Dartford ; 
Gas Light and Coke . 
Gloucester ; 
Weston-super-Mare . 
Grantham . 

Cambridge 

Cardiff . 

Enfield 

Ilford 

Waterford . 

Watford 

Longwood. . .. . 
Wandsworth and Putney 
Bridgwater 
Merthyr Tydvil 
Harrow ‘ 
Plymouth (c) . 
Aldershot (c) . 


«* 


Liverpool (e) . . . = 


Hertford (c) 


Scheme has been in 


Number of Years 
operation. 


22 
18 
12 
104 
10 
4 
4 
4 
3$ 
3 
3 
3g 
3 


Total Share and Loan. 


Capital in 1911. 


8,325,340 


831,363 
336 , 337 


2,548 , 280 


242,191 
86,564 
77,450 

136,120 

683,309 
59,827 

753,410 

178.266 

271,918 
90,853 

693,921 

112,846 


29,154,146 


228,302 
114,557 
106,068 
199,201 
701,454 
207 860 
280,505 
70,900 
181,873 
101,504 
548, 262 

51,413 

81,253 
191,618 
376,205 
362,207 


1,986,973 


22,000 


\ 


Number of 
Employees under 
Agreement for 
Profit-Sharing or 
Co-Partnership. 


Amount of Shares 
and Deposits held by 
Employees in the 
Company, market 
value on December 
31st, 1911 (about). 


a On rr a ee 


a |, | ce | RR ee 


50,392,796 


22,263 | 103,390 | — 


3 

Ee E es 
>Bor fi p? 
Ages | Bg | 28E 
guia | BE | ASe 
gece | a2 | 288 
238A <6 SAn 
43,043* | 84 | 548,706 
3,539 | 64 | 40,458 
595 | 5 6,595 
6,474* | 6 51,994 
329 | 5 2,586 
111 — 433 
403* | 5 1,435 
338 | 74 1,263 
2,397 8 5,833 
190t | 6 620 
3,493 62 13,876 
650 6 1,935 
372 4. 1,288 
959% | 5 766 
1,823* | 5 4,373 
164 4. 498 
32, 546* 3g 97,028 
489* 64 1, 289 
388 | 54 712 
170t | 5t 288 
768* | 6 1,504 
924* 4 2,854 
442* | 4h 897 
630 | 4 1,474 
245 6 -371 
457 — 1,159 
136 5 308 
1,686* | 63 1,686 
133 | 23§ 138 

80 3 80 

270 4 270 
792,157 


14,296 
2,132 
4,390 

750 

10,795 

584 

98,393 

1,105 

76 
395 
1,212 
2,065 
846 
1,595 
55 


672,479 


est eee ASS ts fevers ee 


(a) Three employee representatives on the Board. 


(b) Two employee representatives on the Board, 


(c) Commenced during 1912, 


* For year ending June, 1911. 


+ For year ending December, 1910. 


+ For year ending March, 1911. 


§ Staff get 10 per cent. 
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DISCUSSION. 

THE Cuarrman (Sir Corbet Woodall, M.Inst.C.E.), 
in opening the discussion, remarked that his 
personal contribution was rather by way of supple- 
ment to Mr. Williams’ paper than as a criticism. 
He thought all would agree that we were living in 
very interesting times, and also that the question 
of practical industrial politics was not the least 
important of the problems of the day. There were 
many such problems, and different people would 
naturally differ as to which were the most urgent 
and difficult of satisfactory solution. He ventured, 
however, to rank the industrial question as a true 
puzzle of the Sphinx, to be solved at the peril of 
the death of the present form of civilisation. 
This was no empty phrase, for just as the 
civilisations of the ancient world perished, so 
would ours if the same judgment were impend- 
ing, and we came under the condemnation of those 
who, in this world, missed the things belonging to 
their peace. This country was normally in a state 
of peace; we were not at drawn swords with our 
neighbours, although the burden of preventive 
measures was heavier than many ancient war 
charges, and there was little to show for the 
money. Could it be truly said that there was 
peace at home? The poet said that “Peace 
hath her victories no less renowned than war.” 
That was true; and, looking closely into the facts, 
we should learn that she had also massacres of 
non-combatants, acts of sack and pillage, agonies 
and sacrifices as poignant as any hazard of the 
“ tented field,” or “the imminent deadly breach,” 
Old firms fell; old servants were thrown aside 
to die; and ever and anon strikes and lock-outs 
arose, fulfilled their fated course of ruin and 
rapine, and none were able to foretell these 
outbursts or reduce them to any order. These 
evils of a community at peace seemed to 
defy prevention and to mock at redress. Those 
who set them in motion were rarely the ones to 
profit by them. The whole condition resembled 
blind nature’s struggle for what was called the 
“ survival of the fittest’’; only the result was not 
usually worth the pains. It was necessary to ask 
occasionally, when those futile outbreaks occurred 
and died down into the quietude of temporary 
exhaustion, whether it was the sort of thing that 
was to repeat itself to infinity? If not, how was 
it to be stopped? The label of the nostrum 
offered by the self-appointed leeches of the 
body politic—the “cure-all” called socialism— 
was familiar to all. It was an alleged remedy 
without a prescription. It appeared to the speaker 
as an outrageous proposition that nothing could be 
attempted towards the alleviation of a single 
known hardship resulting from the operation of our 
social system, short of tearing the whole up by the 
roots. He entertained one conviction admitting 
of a point of departure; that the shortcomings of 
the existing system, when accurately defined and 
traced to their source, would be met and dealt with 
on their merits, This was what those who believed 
in labour co-partnership were endeavouring to do. 
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It was an attempt to grapple with industrial dis- 
content and disaffection at its source, by giving 
men a personal interest, as part-owners, in the 
prosperity of the business which provided their 
wages. This was to widen and strengthen the 
institution of private ownership of property in a 
department of civilised life—namely, that of 
organised industry on the largest scale—from which 
circumstances had almost squeezed it out. From 
a survey of the world’s history would follow the 
conviction that the institution referred to was 
necessary to human progress. The opinion pre- 
vailed that the actual trinity in the modern 
organisation of productive industry — capital, 
intelligence, and labour—were necessary to the 
world’s work. There was no natural finality about 
the method of dividing the gains of this union. 
Whatever the shortcomings revealed by long ex- 
perience in the wages system of remunerating 
labour, it was an improvement upon antecedent 
conditions. Moreover, by its aid, England grew 
to be the workshop of the world, so giving the 
example of economical and productive industry to 
other nations. No other system had or could 
have done the same. The speaker would be 
grieved to think that the simple old ideal of the 
workman honestly earning his wages, these being 
paid to him in good coin of the realm, had faded 
from the work-a-day world. The belief existed, 
however, that it could be improved upon, just as it 
was itself an improvement upon the earlier rule of 
forced labour. It was sometimes argued that the 
old relation of employer and employed was vitiated 
by the modern joint-stock system of financing 
industry with its impersonal constitution. Believ- 
ing, as he did, that the system in question, notwith- 
standing its liability to abuse, had proved enor- 
mously fruitful and beneficial to the world, he (the 
speaker) opposed to the criticism just mentioned 
the historical fact that the worst of the evils 
of the wages system, which the Truck, Factory, 
and Workmens’ Compensation Acts were passed to 
cure, arose under the older system. Again, it 
was objected that under the modern system the 
individual interest of the worker, as a craftsman, 
in the labour of his hands had perished under the 
depressing monatony assumed to be a feature of 
large collective operation. The modern workman, 
we were told to observe, never made a whole thing 
in which he might take a legitimate pride, but only 
lent a hand as one of a crowd, or made a piece of a 
thing for others to put together. This appeared 
to the speaker as a shortsighted view of the 
necessary conditions of modern industrial organisa- 
tions. The boy who heated the rivets might still be 
proud of having helped to build the ship, and there 
were many men of eminence in their calling who 
had started at the bottom of the ladder and climbed 
just because they had taken an interest in the 
great result. It was far more deadening to a man 
to part with his individual ability in order to 
become a standard-wage man, debarred by a self- 
imposed tyranny from putting forth his best 
powers either in his employer’s interest or his 
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own. The speaker entirely agreed with the 
author's view that co-partnership without a 
standard wage was impracticable; that to abolish 
the latter would be to mix up the question of 
wages with the produce of co-partnership. What 
he would say, however, was this, that when men 
sought a standard wage in which all would 
participate, which went up and down just as 
circumstances might enable it to do, without 
regard to the efficiency of labour, a deplorable 
state of affairs was reached. It should be credited 
to the joint-stock system that it widened the 
bounds and lowered the fences of ownership. 
Without such clearing of the way it would be 
difficult to make an opening for labour co-partner- 
ship in industrial undertakings. When the pro- 
perty in a business concern was divided up into 
small shares anyone could become a part-owner by 
purchase in the open market. Co-partnership 
facilitated and directed that thrifty proceeding 
towards the concern which found the wages, there- 
by forging a link of common interest in its pros- 
perity, uniting property, intelligence and labour. 
It was here that the difference so often lost sight 
of in argument between co-partnership and profit- 
sharing existed. The speaker did not suppose that 
nine out of ten who had taken cursory notice of 
these matters, as presented by the newspapers, 
would be able to distinguish between the two 
different principles. Yet private firms who dared 
not publish their accounts could, and did, not in- 
frequently, act towards their employees in a spirit 
of profit-sharing. Full co-partnership was practic- 
able only with undertakings publishing their 
accounts. This was the case with British statu- 
tory gas undertakings, which had embraced the 
principle of labour co-partnership more freely than 


-any other national industry. Having the honour 


to preside over the largest example of the kind — 
the Gas Light and Coke Company—which had close 
upon 10,000 co-partners on its books, it was 
natural that he should be asked for his opinion 
of the movement. He had no reason to doubt that 
it might well show substantial gain in various 
directions, not merely pecuniary. These might 
even become dwarfed by other effects. One of the 
commonest of adverse criticisms of the idea referred 
to the small amount of the individual worker’s 
bonus, which was asserted to be purchased at too 
high a price, namely, the relinquishment of a 
mysterious privilege called the ‘‘ mobility of labour.” 
What that might be worth to the average wage- 
earner he could not say, but in the gas industry it 
had a negative value. By far the greater number 
of gas-workers in every grade chose their employ- 
ment for life—often a long life, too—while the 


` shortest term of engagement under his company’s 


scheme was three months. What it was necessary 
to ascertain, by prolonged experience, was the 
effect of the leaven of property-owning, induced 
by the system, upon the morale of the whole body. 
There was no other way of inducing it. It sounded 
plausible to say, ‘‘Why not give the men more 
money, 80 that they can invest it where they like? ” 
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The answer was, that it would never be done, 
except, perhaps, by a small fraction who would 
save under any circumstances. His company re- 
fused to measure the capability of the principle 
for good by the amount of the annual bonus. All 
experience showed that the habit of ownership 
grew and exercised its influence far in excess 
of the actual amount. Another, and perhaps 
more pertinent question, referring to the activity 
of the gas industry in this connection, was 
the reason for the comparative ease with which 
the principle had been applied to so many 
different undertakings, large and small. This was 
referable to the existence of a serviceable datum 
in the price of gas, ahd the established practice of 
basing this upon a sliding scale of distributable 
profit. A simple modification of the plan rendered 
the process practicable by municipal gas under- 
takings. In other cases, notably railways, the 
dividend could be made the basis of a similar 
distribution by setting aside a certain proportion 
of the amount. The speaker held that all such 
distribution should be proportional to the earnings 
of the participants. In conclusion Sir Corbet 
trusted that he had not exceeded the limit in 
going into the actual and possible applications of 
the principles, If he had, he must plead as an 
apology the necessity, at the present stage of the 
movement, for definiteness and precision as to the 
means of further progress, in that way distinguish- 
ing his advocacy from that of the socialists, who, 
so far as he could see, were content with the label. 
One justification, at least, could be adduced for the 
principle—it moved. If all took advantage of the 
opportunity for helping it forward, each in his own 
sphere, the logic of accomplished facts would make 
a deeper impression upon the mind and conscience 
of the age than any quantity of mere verbal 
criticism could efface. 


Mr. J. B. W. CHAPMAN, referring to the author’s 
remark that the term “ co-partnership ” should be 
strictly limited to undertakings in which the share 
given to employees carried a vote, said that he 
regarded this as the distinguishing point between 
co-partnership and profit-sharing, and tended to 
achieve the end desired by Mr. Williams, namely, 
the abolition of petty friction. It was difficult to 
see, however, how that end was to be achieved 
unless the employee shared the control, and the 
speaker would suggest how that control might be 
rendered justly effective. The South Metropolitan 
Gas Company had assigned a definite number of 
partnerships to employees, but this course had the 
disadvantage of separating the employee-share- 
holders, as a class, from others, and placed their 
directors in a somewhat different- position from 
others. He would suggest the election of directors 
on the principle of proportional representation, so 
that, should the employee-shareholders decide to 
act together, they could obtain a number of direc- 
tors in proportion to the capital they held; and if 
they did not so choose, they could determine 
the election of such directors as they had 
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confidence in. That might give them a less 
representation than they would have under the 
company’s scheme, but that could be counter- 
balanced by placing them on the same footing as 
other shareholders, their position being a right 
and not a favour. Some time ago he had been 
conversing with a tin-worker, who said that one 
complaint under the system was that every man 
felt that every other man in the shop was spying 


upon him. That, the speaker thought, was not a 


necessary consequence, but was a matter which 
promoters of the schemes should consider with a 
view to averting such a feeling. It was, of course, 
proper for the individual to make sure he; at 
all events, was doing his best. It was scarcely 
worth while considering the case of the whole of 
the capital being subscribed by the employees; but 
it might be desirable on any increase of capital 
to arrange for the buying up of shares held by 
persons not employed by the company, or held by 
former employees, after retirement. Some such 
anticipatory arrangements should be made for the 
smooth working of the companies. With regard to 
the hostility to trade unions, there was no apparent 
guarantee against that, unless in the sense of 
justice of the shareholders restraining them from 
putting improper restrictions upon employees. 
~ This sense would be stimulated as the men them- 
selves became shareholders. He would ask Mr. 
Williams if he had considered the application of 
the scheme to new businesses? He had knowledge 
of a colliery in Leicestershire in which the system 
came to grief by reason of the way in which the 
profits were distributed. He would like to know, 
further, whether the present talk of legislation in 
the interests of profit-sharing referred to that 
point. 


Mr. T. GOULDEN commented, in complimentary 
terms, upon the manner in which the author had 
traced out the history of profit-sharing, and the 
changes in the condition of workers which had 
preceded it. He sympathised with the Chairman’s 
expression of the need for bringing all classes of 
the community together as far as possible. The 
idea still prevailed that wages and the treatment 
of the labourer should be regulated by the laws of 
supply and demand, labour being bought in the 
cheapest market and made the most of. Trade 
unions and labour unions—particularly the latter— 
had fully justified their creation by protecting 
their members, and the speaker regarded such 
unions favourably so long as they exercised their 
functions reasonably. He could not accept Sir 
Corbet’s view that there was no redress for the 
hostility between master and workman; disputes 
had been settled in turn, and might have been 
settled without fighting and hardship, and the 
consequent injury to the wealth of the country, 
had there been a greater readiness on the part of 
masters and men to meet and discuss matters 
round a table, instead of ranging themselves in 
opposition. In the case of joint-stock companies, 
for instance, it had been particularly difficult 
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for workmen to get into direct communication 
with their employers or the latter’s representatives. 
In his own dealings with workmen he had never 
failed to come to an agreement by a little give and 
take. The suspicion entertained by workers arose 
out of the past, and would, no doubt, take some 
time to eradicate. It was his conviction that the 
failure in the case of Messrs. Briggs was attri- 
butable to the fact that the profits were given to 
the workmen to take or to leave, and there was no 
proper communication between the firm and their 
men in regard to the working of the scheme. His 
company had found reason to be satisfied with the 
results of following in the footsteps of the late Sir 
George Livesey. He had heard of a company 
which abandoned its system of profit-sharing after 
a couple of years’ experience; this he regarded as 
a ridiculously short time. The nature of men was 
not easily altered, and it took a considerable time 
to turn a slacker into an industrious man, or to 
bring a man up to a duly self-respecting level. In 
his own experience, he had found men learn to 
look after details of the work as they had never 
done before, and, compared with ordinary wage- 
earners, they had increased their self-respect. He 
was, moreover, on a friendly footing with a large 
number of his men, which would not have been 
the case had it not been for the meetings to 
which he had referred. There was no doubt 
that the workman of the future would have a 
larger share in the profits of industry than he had 
had hitherto, and this was only fair. Interests and 
ideas had widened, and the workman might now be 
regarded as an educated man. Moreover, it was 
harder for him to get what was necessary for his 
comfort according to modern standards of living. 
Briefly, the system of his company, which had 
been described, was to grant to every man drawing 
his full wage a bonus at the end of each half year, 
corresponding to the charge at which gas was sold. 
The standard price of gas was 3s. 2d., and for each 
penny under that price at which the gas was sold 
an increment of + per cent. was added to the 
men’s wages at the end of the year, or four incre- 
ments; this was followed by four increments at 
2 per cent. At the present price of 2s. 6d. each 
employee would draw a 5 per cent. bonus on his 
annual wages. Strict co-partnership was preserved ; 
half the bonus could be drawn by the employee, the 
other half remaining as an investment in the 
company’s stock to the credit of the employee. 
The amount of money credited in this way was 
rather more than £160,000, distributed between 
about 9,700 shareholders. The money was not all 
gain; it did not at once come back in pounds: 
shillings and pence, though much of it did so very 
auickly; but the company regarded as a valuable 
asset the good feeling which the system engendered. 
The country also was a gainer, inasmuch as the 
efficient, conscientious, and capitalist workman was 
a far better citizen than the mere wage-earner. In 
conclusion, the speaker looked forward to the rapid 
growth of co-partnership, as he considered it offered 
a solution for existing difficulties and differences. 
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Mrs. Honyoake Marsa asked the author 
whether he considered it true that co-partnership 
was only applicable to certain businesses. Some 
businesses were, of course, too complicated. The 
speaker had looked upon his plea of inapplicability 
as an excuse on the part of certain manufacturers 
who could put the system into operation if so 
inclined. She agreed with the scheme as one 
which conferred upon the worker a sense of manhood 
and a feeling of influence in the concern for which 
he worked. She would make the same claim for 
women. Many co-partnership societies, like those 
in Kettering and Leicester, employed large numbers 
of women, who appreciated the system to such an 
extent that they eagerly put their names down for 
engagement by such societies many months before 
the opportunity for employment arose. The speaker 
had worked many years in London in connection 
with the Women’s Trade Union League, and could 
vouch for the vicious and painful conditions under 
which many women worked. She felt that systems 
of co-operation or co-partnership would give women 
a greater interest in their work and be of much 
benefit to them and to the societies. 


Mr. SPENCER HILL inquired whether the wages 
in the co-partnership companies, particularly gas 
companies, were distinctly better than in the large 
and thoroughly organised industries, such as the 
iron trade in the north, the cotton trade of Lan- 
cashire, and the coal-mining industries. Did the 
workers derive as much from co-partnership as 
they obtained under the complete organisation of 
trade unions ? 


Mr. W. A. Barnett desired to voice the merits 
of the co-partnership system from the workers’ point 
of view. He could testify to its success among 
hundreds of his fellow-workers in the gas industry. 
Speaking for unskilled labour and labour on the 
mechanical side, he would like to contradict the 
assertion of the trade unions that co-partnership 
destroyed the mobility of labour. Many of his 
friends had been able to sell out accumulated stock 
in the South Metropolitan Gas Company, and had 
gone abroad, some of them doing well in Canada, 
the United States, and Australia ; he believed they 
were making good colonists. Not half the men em- 
ployed when the scheme started were now engaged 
with the company. The author had mentioned 
an average of £80, but many men he knew had 
saved hundreds of pounds; some had as much as 
£300 to £500, while he knew of men who had 
accounts in joint-stock banks, and who dealt with 
stocks and shares much as people in the lower 
middle classes were accustomed to do. That was 
a gratifying state of affairs to all interested in 
co-partnership. In his experience of relations with 
his employers he had found, having been nomi- 
nated to sit on a co-partnership committee, that 
he had never had any difficulty in discussing 
questions fully, everything being done that could 
be done to give the workers a voice in the 
management of affairs; he would instance such 
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questions as accommodation of workers, mess-rooms, 
and baths. A friend of his, a carpenter, had been 
nominated by his fellows to the Board for two 
years in succession, and the late chairman and 
other directors of the company had expressed their 
appreciation of the great assistance afforded by 
this representative of the working-men. He could 
refer to other instances, all tending to show that 
the working-man could be trusted to produce and 
select useful men to look after his interests. 


Mr. G. W. Youne referred to the author’s 
remark that any firm proposing to adopt co- 
partnership should pay trade union rates of wages. 
The speaker thought that fact should be brought out 
More prominently than it was by supporters of co- 
partnership, as heconsidered it one of the stumbling- 
blocks. Speaking as amember of the Co-Partnership 
Association, he had found the impression of that 
point upon outsiders to be a great difficulty ; many 
regarded co-partnership as antagonistic to trade 
unionism, and it would do much towards winning 
workers for the system if that idea could be re- 
moved. It could not, surely, be a detriment, from 
the mobility point of view, to a worker that he had 
interest coming in from shares accumulated in an 
old place. Mr. Sidney Webb had dealt, in certain 
lectures recently given, with this question, and had 
been somewhat severe on the co-partnership move- 
ment as destroying the workman’s right to strike, 
instancing Lord Furness’s scheme. The speaker 
supposed, however, that as members of a trade 
union the right of the workmen to strike continued. 
The prevalent idea that co-partnership was really 
a secret counter-movement to the trade union 
developments hindered progress, and would, he 
hoped, rapidly die out. 


Mr. ANEURIN Witx~tams then replied to the 
discussion. He was glad to hear the Chairman 
speak so highly of co-partnership, and, from the 
other side, express the aspirations which he (the 
author) had attempted to bring out in his paper. 
A standard rate of wages was a point on which Sir 
Corbet also agreed with him. Such a standard 
was a necessary part of the whole, but should not 
be used as a fetish, or a dead level beyond which 
no man could rise; men must have opportunities 
for doing better according to merit. There must, 
however, be a minimum standard, from which 
profit could be calculated. In regard to Mr. 
Chapman’s comment on the definition of co- 
partnership, he- would say that the usual definition 
implied that the worker in the normal case 
obtained shares and, with them, the ordinary rights 
of shareholders, Words had, however, not always 
an algebraical exactitude in daily use. When profit- 
sharing was carried to such a point that there was 
really a partnership between the manual workers 
and the rest of the persons interested in the capital 
of the business, then the word ‘‘ co-partnership ” 
was & fitting term, notwithstanding that some 
condition which ought normally to occur might be 
absent. There might, for instance, be cases where 
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the workmen shareholders had only one per cent. of 
the voting power, and while that would satisfy the 
definition it would not give any substantial power. 
Other men not possessing this one per cent. might 
have much more power by other means, such as 
joint committees. The name of “ co-partnership”’ 
could not be denied merely because there was an 
anomalous absence of the right to vote. These 
anomalies were to be regretted, and would doubtless 
grow fewer. With regard to proportional repre- 
sentation, the result would be to give the workers 
a very small representation. The speaker greatly 
believed in proportional representation, but it 
could not be denied that, under present arrange- 
ments, in the case of the South Metropolitan Gas 
Company, the workers had a much more influential 
voice on the board than they would have under 
proportional representation. The fear of spying was 
probably confined to a few suspicious individuals— 
not for a moment did the speaker believe that it 
was a general feeling. It was necessary, on the 
other hand, that we should all keep one another up 
to the mark. On the question of new businesses, 
to establish these and at the same time introduce 
co-partnership was undoubtedly difficult; it re- 
sembled the endeavour to conduct simultaneously 
two chemical experiments in the same tube- 
Beginning simply with co-operation, there would be 
neither capital nor experience; everything would 
have to be built up. Co-partnership, however, 
enabled advantage to be taken of all that was best 
in existing businesses and systems, and in addition 
had a great humanising effect. With regard to 
the co-operative colliery, this was decided to be 
contrary to the Truck Act, because the workers, 
instead of taking wages, took a share of 
the produce of the company employing them. 
It was regrettable, but a good thing might 
have, at times, ill results. The speaker 
agreed with Mr. Goulden’s view that a valuable 
feature of co-partnership was its service in bringing 
people together. Mr. Goulden had insisted on 
the larger share which co-partnership gave to the 
worker; but this did not mean that anybody else 
should take less. Progress in this country could 
not be carried on on the principle that those at 
present badly off should take something from those 
that were more fortunate; the claims of justice 
might support the idea, but it would be enormously 
difficult to put into action, and probably very 
unsuccessful. Other classes need not take less 
because the manual workers get more; that, he was 
confident, had been the experience of the last two 
generations. Thérd had been great improvement in 
the condition of the worker, but also a great improve- 
ment in the condition of other classes. In reply to 
Mrs. Marsh, he would express his belief that the 
co-partnership system was applicable to practically 
all classes of business. Mr. Spencer Hill had asked 
for information as to wages under the co-partner- 
ship system as compared with certain other 
industries, and the speaker would say that there 
had been great improvements in wage rates in the 
gasworks in London which had probably kept pace 
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with rates in the country at large. Careful study 
of figures would be needed, however, for absolute 
comparative statements; but, from his experience, 
he believed that, in the case of the industries men- 
tioned by Mr. Hill, advances in wages had not been 
very rapid, notwithstanding the complete organi- 
sation. With regard to ‘mobility of labour,” the 
co-partnership worker was certainly not a serf; he 
could turn his shares into money, and go where he 
liked, as Mr. Barnett had pointed out. It was a 
valuable lesson which that gentleman had taught 
in stating that co-partnership workers could save 
as much as £300 or £500. Mr. Young had referred 
to co-partnership in connection with the payment 
of “trade union” rates of wages. The speaker 
thought this term somewhat misleading. He pre- 
ferred to speak of standard rates, meaning those 
agreed upon by employers and workmen. The 
right to strike was, to a certain extent, infringed 
by profit-sharing agreements covering a certain 
length of time. But such agreements only existed 
in the gas industry, and in this industry and 
certain others it was obvious that the idea of a 
strike could not be tolerated from the point of 
view of public interest. In ordinary trades the 
right to strike was in no way taken away by 
co-partnership. i 


A vote of thanks to the author for his very 
interesting paper was put and carried unanimously. 


PLOUGHING IN SIAM. 

The ancient ceremony, the “ Ploughing Festival ” 
of Siam, is usually observed during the first half 
of the month of May. It opens the ploughing 
season and the beginning òf rice planting, the rains 
having by this time sufficiently moistened the hard 
soil to admit of ‘wet ploughing,” dry ploughing, as 
a rule, not being practised in Siam. The ploughing 
ceremony is performed by the Minister of Agri- 
culture, who acts in the ‘place of the King. The 
Minister, escorted in public procession with native 
music and the beating of drums, proceeds to the 
field, where mystic rites are performed. This part 
of the ceremony being finished, the oxen, decorated 
with garlands of flowers, are fastened to the plough, 
the first furrow of the season is made, and the 
early rice is sown. The ploughs are crooked sticks 
with one handle. The body, soleplate, landside, and 
mouldboard, are all combined in a natural crutch 
—the hump at the fork of the tree; the shorter 
branch is made to answer. for a mouldboard, 
and the longer one is left some two feet long and 
ten inches round, and comes to a point to receive 
the socket of the ploughshare, which is little larger 
than a man’s hand, made of cast-iron in a kind 
of triangular shape. It cuts a furrow two inches 
deep and five or six inches wide, and there is so 
little curve to the mouldboard that it does not 
turn over more than half the clods broken 
up. The man or woman holds it by the one 
handle, and guides the oxen or buffalo by a rope 
passed through the animal’s-nose. The only other 
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agricultural implement of importance is the native 
harrow, which is simply a large rake with wooden 
teeth, and a bamboo tongue long enough to reach 
the yoke and allow the oxen to hold up their heads. 
It has an oval handle to aid in lifting it up to 
shake out the grass and stubble, and to bear down 
upon when the clods are hard to break. The 
ancient agricultural implements are, however, 
to be supplanted by modern American ploughs. 
The special causes necessitating a change from 
old-style Siamese to modern ploughs are stated by 
a prominent Siamese agriculturist to be that the 
rice crop for the last four years has not come up to 
the former average, and the reason for this failure 
was that the rains had not followed the usual 
course of former years. The farmers, however, 
taking no notice of this change, have followed 
their usual customs in waiting until April or May, 
when the first rains begin to fall. It is contended, 
by practical agriculturists in Siam, that ploughing 
should be begun in February, whether rains fall or 
not, but this cannot be done with the Siamese 
iron-shod wooden ploughs, as they are not strong 
enough to break up the dry, hard-baked soil. 


THE VALUABLE MINERALS OF 
NEWFOUNDLAND. 


The slate deposits of Newfoundland, for roofing 
and other purposes, are at Trinity Bay, about one 
hundred and twenty miles by rail and steamer 
north of St. Johns. They are six to eight hundred 
feet in width, and extend for miles. About 75 per 
cent. of the slate is a bright purple, and the 
remainder of a greyish green. They belong to 
the same geological formation as those of North 
Wales. The geographical position of these deposits, 
being so near the Atlantic steamship routes, com- 
mands an exceptionally favourable position for 
the export of their products to the American and 
European centres of consumption. A large deposit 
of marble occurs within a few miles of one of the 
arms of the Bay of Islands, on the west coast of 
Newfoundland. The deposit is two hundred and 
fifty feet or more in width, and extends at least 
two miles in length. The marble, according to the 
American Consul at St. Johns, is of a beautiful 
cream colour when polished, and has been pro- 
nounced by competent marble workers to be equal 
to the best Italian. 

A garnet deposit of exceptional possibilities has 
been discovered on an island situated in St. Michael's 
Bay, Southern Labrador, about thirty-five miles 
north of Bell Isle in the Straits. The island is about 
a mile long, half a mile wide, and two hundred feet 
in height. The vein occurs on the south side of 
the island near the edge of the cliff, and is exposed 
for about three hundred and thirty feet in length 
and eleven feet in width. It is composed of crystals 
of garnet about the size of large oranges, with 
sufficient matrix (a flinty quartz and mica) to hold 
them together. On the north side, about sixty 
feet from the solid vein and running parallel with 
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it, are smaller crystals, but much farther apart. 
Beyond the three hundred and thirty feet in 
length the rock is covered with sod, and it is 
assumed that this sod covers the extension of vein. 
On the south-side edge of the cliff, which is almost 
perpendicular, the large garnets are profusely ex- 
posed down to almost sea level. This shows that 
the supply is almost inexhaustible, and that they 
can be quarried at a minimum of cost. This garnet 
has been tested for abrasive work, and pronounced 
superior for that purpose to any found elsewhere. 
It is also thought that slabs of any size and thick- 
ness can be cut and polished. If this is so it will 
be interesting to the building trades, as they would 
be durable, attractive, and useful for both inside 
and outside ornamental work. Shipping facilities 
are excellent, the water being deep, and there is 
perfect security for the largest ships. 


THE USES OF MANCHURIAN MILLET. 

Kaoliang, or tall millet, is extensively grown in 
Manchuria. In fact, it is the staple food of the 
Chinese and the principal food for animals. The 
kaoliang stalk itself plays an important rôle in 
Manchuria, being put to a great variety of uses. 
The outer leaf layers are woven into mats, which 
are so much required in the trade of the country 
for enclosing ricks and packing loads of grain and 
beans, and are used for many other purposes, such 
as making baskets, hats, brooms, etc. The stalks 
are also utilised for fencing, and even in the erection 
of houses, and more than all for fuel. The Central 
Laboratory of the South Manchurian Railway 
Company at Dalny made a series of experiments 
in manufacturing pulp from kaoliang stalks, the 
results obtained being as follows :—Estimating the 
total area under cultivation within easy reach of 
South Manchuria Railway stations at 1,060,500 
acres, about 424,200 acres are devoted to the pro- 
duction of kaoliang. The total quantity of kaoliang 
stalks thus produced in a year is, roughly, 1,225,500 
tons, of which 980,400 tons are consumed in various 
ways, as noted above, leaving a surplus of 245,100 
tons available for pulp-making. The price of kao- 
liang stalks varies according to the seasons and 
localities, but generally it is lowest during the 
winter, when the cartage is comparatively cheap, 
and the stalks can be bought for about ten shillings 
and sixpence per ton. The waste matter which is 
contained in the stalks and which cannot be made 
into pulp, ż¿.e., the loss in weight during the pre- 
paration of the raw material, is 23 per cent. of the 
stalks collected, thus leaving only 77 per cent. suit- 
able for pulp. The amount of caustic soda required 
in the pulping process, which takes eight hours 
under a pressure of sixty-five pounds, is 15 per 
cent. of the prepared stalks; bleaching powder 
required, 6 per cent. of the prepared stalks; sul- 
phuric acid required, nearly 2 per cent. of the 
bleaching powder. Result, pulp obtained, 25 per 
cent. of the original unprepared stalks, or about 
84 per cent. of the prepared stalks. The pulp thus 
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made is yellowish white. To, make it milk-white, 
14 per cent. instead of 6 per cent. of bleaching 
powder is required. The manufacture of paper in 
Manchuria is largely dependent upon the supply of 
alkali, which has all to be imported from abroad at 
present; but the feasibility of the alkali industry in 
Manchuria is now forming an interesting subject of 
chemical study on the part of the laboratory. 
Until this problem is solved satisfactorily, paper- 
making from kaoliang stalks, viewed from a 
purely commercial aspect, cannot be considered 
as promising. 


PRODUCTION OF CASEIN IN 
DENMARK. 

The production of casein—the albumen extracted 
from milk—has during the last two years become 
a most important industry in Denmark. Casein is 
being used for a variety of purposes in the place of 
ivory, and many articles, such as the handles of 
walking-sticks, umbrellas or parasols, small boxes, 
buttons, etc., are made from this material. It is 
also largely employed in the production of wash- 
able distempers for decorative purposes, making 
glue, gelatine, etc. This new industry appears to 
have taken root in Denmark during the winter of 
1909, at a time when many of the dairies were 
working at a loss, in consequence of a crisis in the 
cheese trade, and some means of utilising large 
quantities of skim milk was needed. The solution 
of the problem being found, factories for preparing 
the casein were soon established in many parts of 
the country. Itis estimated that the total output 
of the fifteen factories amounted last year to 
upwards of two million kilogs (2,000 tons). 

The quality of the casein made in Denmark is 
excellent and second only to the French, which is 
reputed the best in the world. It is chiefly 
exported to Hamburg, New York and Boston from 
Copenhagen and Aarhus. Casein made in Sweden 
is also transhipped at Copenhagen for the United 
States. Russian casein, which is of very inferior 

quality, is also exported from Copenhagen; it is 
only fit for making glue. The prices of the best 
qualities made in Denmark, which are used for 
paper-making, the manufacture of gelatine, etc., 
were from 85 marks to 90 marks per 100 kilogs 
(about 42s. 6d. to 45s. per ewt.) at the end of last 
year. At the present time they do not exceed 70 
to75 marks per 100 kilogs (35s. to 37s. 6d. per cwt.). 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Textile Patents.—The earliest textile patents, 
granted in the days before drawings and exact 
specifications had necessarily to be deposited, 
make more entertaining reading matter than those 
of recent date. One of the 17th century recites 
how Charles II. “haveing a more especiall and 
favourable regard’* to an invention, and being 
‘(willing te cherish and encourage all laudable 
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endeavours and designes,” yielded the ‘‘sole bene- 
fitt, profitt, commodity and advantage” thereof 
for fourteen years, conditionally on payment of the 
“yearely rent or sum of six shillings and eight- 
pence,” payable in equal instalments on the Feasts 
of the Annunciation and St. Michael. There 
followed a middle time, during which descriptions 
were required, and halting, muddy and inconsistent 
ones were accepted. By gradual process there was 
evolved the dry meticulousness of specifications in 
the present day which has earned them their 
reputation as most forbidding reading. Patent 
literature has been lightened even within the last 
fifty years by solemn proposals to include cherry 
brandy along with glue, liquorice, blue vitriol and 
starch in sizing mixtures for cottons, but its general 
tone is severe. Engineers and chemists find the 
patent lists more engrossing than do simple manu- 
facturers, and indeed the patents classified by the- 
agents as of textile interest extend beyond the full 
comprehension of one man. There are certain 
fashions in inventing, and the patentees follow 
the times. Proposals to abolish shuttle-kissing 
promptly produce a spate of patent self-threading 
shuttles, and new Factory Act restrictions cause a 
run to patent improved methods of cleaning the 
teeth of carding machinery. In all seasons there 
appear patented modifications of standard types of 
machinery, with, at different times, a special bent 
in particular directions. A successful departure in 
yarn-winding, enabling more yarn to be wound on 
one tube than ever before, is followed speedily by 
competitive attempts. There is a continuous 
stream of patents aiming at the final perfecting 
of things, like the automatic loom, that are 
hanging on the verge of triumphant success, 
Again, there are a considerable number of improve- 
ments of a patentable order which are never 
patented because the designer has lost patience 
with the complications of patent routine, and some 
of these are not less valuable in expediting work 
than the generality of protected modifications. Of 
patents concerning coal-tar derivatives, and bearing 
names from twenty to seventy letters long, there is 
no end, and of these perhaps more are patented for 
their possible than their probable utility. Their 
inclusion in the textile list is excused by the fact 
that new colouring materials find their chief em- 
ployment in dyeing textile goods. 


Textile Trade-marks.—A high authority on 
trade-mark law has observed that it would be 
difficult to point to many patents worth £10,000 
each, but possible to count trade-marks of this 
value in hundreds. There must be many textile 
marks possessing this or greater value, notaBly in 
the sewing-cotton trade, and in the much-advertised 
names given to special cloth finishes. Calicoes, 
quilts, ginghams, flannel cloths, and cheap hand- 
kerchiefs are other articles sold under marks of 
great prize in the home market. It is, however, 
in the export markets that textile trade-marks 
assume their chief importance in gross, if not in 
individual cases. The fact can best be believed 
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when it is remembered that about four-fifths of the 
132 million pounds’ worth of British cotton manu- 
factures are exported, and that over 80,000 marks 
for application to cotton goods are recorded in the 
Manchester Trade Marks Office. Only a minority 
of them are, or can be, registered, and the property 
in them rests on user and priority of use. The 
number of marks in use is greater even than the 
total named, for they are not used singly only but 
also in combinations. In India, and still more in 
China, goods bearing a favourite mark command 
quite materially better prices than identical goods 
under a mark less known. In the immense 
majority of cases the marks are the property not 
of the manufacturer but of the exporter, and their 
presence is a potent stimulus to him to keep the 
quality up to the standard. One or two disappoint- 
ing deliveries are enough in China to consign a 
“chop” to the cold shades of neglect for three 
years. The salient features of these marks and 
gaudy labels lend their names to the “ chops,” and 
in a Shanghai auction list of piece-goods one reads 
such names as these: Hagle and Fish, Home 
Ruler-Favourable Market, War God, Blue Crab, 
Tiger and Boy, Black Tea Caddy, Painted Three 
Students, Sing Song Soldier and Man, Motor Car, 
Empty City, Beautiful Rocks, followed by quota- 
tions of prices. 


Piracy of Designs.—At one time or another com- 
plaints of the copying by foreign manufacturers of 
original textile designs have come from most of 
the textile districts. Carpet manufacturers, makers 
of fancy worsteds and tweeds, and lace and curtain 
manufacturers, have all raised their voices in turn, 
and in some cases with good reason. There is 
copying of two degrees, one more objectionable 
than the other, and it is important to distinguish 
between them. There is a widely practised form 
of copying, in which manufacturers of cheap cloths 
for the million imitate the features of cloth sold at 
high prices to a more select few one or two seasons 
earlier. The process is not one that makers of 
high-class goods unstintedly approve, but since it 
occurs after their patterns are dead in the upper 
part of the market, it is not one that they can 
violently condemn; the less so because cloth 
designing in most branches is a settling down from 
precedent to precedent, with infusion of a strain 
of novelty in successive years. Manufacturers 
rightéously rebel against that form of copying 
which seizes upon patterns before they are dead, 
and even before they have begun efiectively to live, 
and results in the appearance on the market of 
goods cheaper than their own. Some Yorkshire 
manufacturers traced the theft of their ideas to 
a customer’s employee, whom they drove with 
ignominy out of the trade. Other leakages have 
never been traced, and have passed beyond detec- 

_tion. Now in Nottingham a plausible seeming 
explanation is put forward to account for the pre- 
sence in the hands of American and Continental 
manufacturers of designs that Nottingham manu- 
facturers have ‘just bought from public designers. 
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The accusation is that some of these craftsmen sell 


their designs twice, or more often, and so that they - 


do it openly and to the knowledge of all concerned 
there is nothing'to say against the practice; other- 
wise the transaction is scarcely distinguishable 
from fraud. 


Conversion of Cellulose—In one aspect, the 
familiar process of mercerising is a conversion of 
the cellulose of cotton into hydrocellulose. The 
artificial silks of the day, whether made from wood 
pulp or cotton fibre, are all developments of cellu- 
lose, and with considerable justice it may be 
contended that thé conversion of cellulose into 
some new form is the most fascinating opportunity 
in prospect. Something has already been done in 
a practical way to dissolve cellulose out of cotton 
cloth and precipitate it upon the surface of the 
fabric, there to form a layer covering the interstices 
of the original surface. Again, something has been 
done to coat cotton fabrics with plastic cellulose or 
viscose. Cloth suitable for blinds, the lithographing 


' of plans and posters, and similar special purposes, 


has been made by the one process, employing 
chloride of zinc. Cart and stack covers have long 
been made by treating canvas with cupro- 
ammonium sulphate. Artificial leathers and cloth 
for bookbinding are manufactured by the viscose 
process, yet it may be questioned whether—artificial 
silks apart—these manipulations of cellulose have 
found their chief utility in the textile industry. 
There are limits to the demand for non-porous and 
stiff fabrics, but there must be possibilities of 
creating effects, stopping short of rendering the 
goods solid. 


Defects of the Loom.—The mechanical experts 
have agreed that from every sound scientific point 
of view the loom is wrong entirely. Energy is 
spent in hurling a projectile from one side of the 
machine only to be brought to a dead stop, with 
almost equivalent loss of energy, at the other. All 
sorts of conflicting strains are set up by the stopping 
and starting of masses, and the friction, the noise, 
and wear and tear are scientifically distressing. 
There is also the loss of time. Lecturing to the 
British Association of Managers of Textile Works, 
Mr. William Bleakley pointed out that the loom 
is actively producing cloth for only one-third of its 
working time. Some of them make 200 to 240 
picks—or passages of the weft—per minute, but for 
one-third of its time the shuttle is at rest in the 
box on one side, and for another third is at rest on 
the opposite side, and only in the interval performs 
its primary business of carrying a new thread 
across the warp. Recounting the cycle of opera- 
tions—shedding, picking, beating-up, letting off 
warp and taking up cloth—Mr. Bleakley could call 
none of them ideal. Nor of the modern improve- 
ments for stopping the machine on the breakage of 
a thread, or automatically replenishing the shuttle 
with weft could the lecturer speak much better. 
What can be said in defence-of the loom is that it 
does its work, and can be bought probably more 
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cheaply than any similarly intricate machine made. 
The thought of 750,000 looms in Lancashire and 
Cheshire wasting time and power gives the inventor 
something to brood over; but, in general, users of 
looms are not disposed to fear that their scientifi- 
cally faulty apparatus will soon be superseded. Mr. 
Bleakley was speaking on ‘‘ Desirable Textile 
Inventions,” and he invited spinners to consider 
the practicability of placing on each cop (or paper 
tube) a measured quantity of weft. The suggestion 
comes in reference to the practicability of designing 
a loom that would stop automatically as the weft 
approached exhaustion. 


CORRESPONDENCE. 


ADVERTISING. 

In the paper by Messrs. Street and Jackson on 
“« Advertising,” the subject has been dealt with 
in an interesting way; but there is room for 
a more comprehensive treatment of it. Several 
large questions intimately concerning the subject 
have been left untouched, or hardly alluded to, 
such as the ethics of pictorial advertisement, the 
ethics of drug advertisements, art in advertise- 
ment, humour in advertisement, instances of 
commercial success (with details where possible) 
in advertisement, the unwelcome intrusiveness 
of advertisement, e.g., disfigurements of country 
landscape, electric light advertisements, etc. 
Some of these items were hardly touched on, 
although they are the questions most interesting 


to the public. W. COLDSTREAM. 


OBITUARY. 


ARTHUR CROZIER CLAUDET.—Mr. Arthur Crozier 
Claudet, A.R.S.M., F.I.C., M.I.M.M., died of 
pneumonia, after a few days’ illness, at his resi- 
dence at Hampstead. Born in 1855, Mr. Claudet 
was educated privately and at the Royal School 
of Mines, where he took the associateship in 
metallurgy in 1878. He entered the firm of 
his father, Mr. Frederick Claudet, of London and 
Cannes. Since the death of his father in 1906, 
Mr. Arthur Claudet was sole partner in the firm, 
and had been assayer to the Bank of England, the 
` Royal Mint Refinery, and other institutions. He 
was for many years treasurer of the Institution of 
Mining and Metallurgy, and he served as President 
of the Institution in 1906-7. At various times he 
also served on the council of the Institute of 
Chemistry, of the Faraday Society, and of other 
scientific bodies. He took a keen interest in various 
educational movements, to which he devoted a 
great deal of time, and which he generously assisted 
financially. These movements included the re- 
organisation, rebuilding, and equipment of the 
Royal School of Mines, the establishment of the 
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Imperial College of Science and Technology, and 
the Imperial College Union. He was an active 
member of the executive committee of the Bessemer 
Memorial Fund, from which the Bessemer Labora- 
tory at South Kensington was equipped. With 
Mr. Hennen Jennings, of Washington, D.C., he 
established a “post-graduate grants fund,” under 
the auspices of the Institution of Mining and 
Metallurgy, to supplement the scholarships given 
by the institution to assist graduates to take 
practical courses in mines and works in the chief 
mining centres of the world. He was elected a 
member of the Royal Society of Arts in 1888, and 
served on the Council in 1907. 


NOTES ON BOOKS. 


THE TRAVELS OF ELLEN CornisH. By Vaughan 
Cornish, D.Sc., F.R.G.S. London: W. J. Ham- 
Smith. 12s. 6d. net. 


The late Mrs. Vaughan Cornish was well known 
as an enthusiastic traveller and student of geo- 
graphy, and in this volume Dr. Vaughan Cornish 
tells the story of the various long journeys which 
they took together. In order to avoid retracing 
their steps they began by travelling round the 
world, visiting Egypt, Ceylon, Japan, Canada, the 
United States, the West Indies and Panama, and 
in subsequent journeys they revisited places which 
had proved to possess a special interest for them. 
Dr. Vaughan Cornish has devoted much attention 
to the study of waves,* and he was naturally much 
attracted by Niagara. He gives a full and particular 
account of the Falls and the rapids, which is 
illustrated by a number of striking photographs. 

It so happened that Dr. and Mrs. Vaughan 
Cornish were in Kingston when Jamaica was over- 
whelmed by the great earthquake of January, 1907. 
On this occasion Mrs. Cornish probably saved her 
husband’s life by shielding his head from a mass 
of falling masonry, but in so doing she received 
considerable injuries herself. An interesting 
account is given of the calamity, while some ‘of 
the photographs convey a grim idea of the terrible 
devastation which was left in its train. 


GENERAL NOTES. 


THE CHapwick Trust.—The Chadwick Trust 
was founded in 1895, under the will of the late 
eminent sanitarian, Sir Edwin Chadwick, K.C.B., 
who was a very active member of the Royal 
Society of Arts, having served on the Council, 
with a few intervals, from 1868 to 1886. One 
of the trustees is appointed by the Council of 
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*« Waves of the Sea and other Water Waves” (Fisher 
Unwin, 1911), and Cantor Lectures, ‘‘Ocean Waves, Sea- 
Beaches, and Sandbanks” (Journal, Vol. LX. pp. 1105 and 
1121). 
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the Society. The object of the trust is the 
promotion of sanitary science in all or any of 
its branches in various ways indicated by the 
founder, or otherwise at the discretion of the 
trustees. A series of public lectures will be de- 
livered during this year in London and certain 
provincial towns. The first of the courses will be 
given on February 7th, 14th, and 21st, at 8.15 p.m., 
at the Royal Sanitary Institute, Buckingham Palace 
Road, by Mr. H. Percy Boulnois, M.Inst.C.E., 
on “ Hygiene of the Home.” The chairman of the 
Chadwick Trust, Sir William J. Collins, M.D., 
B.Sc., M.S., F.R.C.S., will preside on the first 
evening. In April, Dr. J. T. C. Nash, D.P.H., 
will deliver three lectures on “The Evolution of 
Epidemics,” at the London County Hall, Spring 
' Gardens. Sir Alexander Binnie, M.Inst.C.E., will 
be the chairman at the first lecture. In June, 
Dr. F. W. Mott, F.R.S., will give a course at the 
Royal Society of Arts on “ Nature and Nature 
in Mental Development.” Sir James Crichton 
Browne, M.D., F.R.S., will preside at the first 
lecture. Among the lectures in contemplation for 
the provincial cities are those on “ The Public Milk 
Supply: some Criticisms and Suggestions from 
the Public Health Standpoint,” by Professor 
Henry R. Kenwood, at Manchester, and on 
“ Water Supply,” by Mr. E. P. Hill, M.Inst.C.E., 
at Birmingham. Glasgow, Bristol, and other 
cities of the kingdom will also be provided with 
Chadwick public lectures during the year. 


INTERNATIONAL CONGRESS OF HISTORICAL 
Srupizs.—The Council of the Royal Society of 
Arts have appointed a delegate to represent the 
Society at the International Congress of Historical 
Studies, which is to be held in London from April 
3rd to 9th. The Congress is being organised 
by the British Academy in co-operation with 
British Universities, learned societies and institu- 
tions, and the provisional programme was printed 
in the Journal of November 29th last (page 44), 


INCREASE OF SEALS IN ALASKA. — Under the 
protection afforded by the existing international 
agreement prohibiting pelagic sealing, the herds of 
seals in Alaska have shown an increase from 27,723 
in 1911 to 215,738 in 1912, according to this year’s 
census report made by the United States Board of 


Fisheries. 


LABOUR IN MINES AND QUARRIES, 1911.—The 
annual report of the Chief Inspector of Mines 
shows that the total number of persons employed 
at the mines and quarries of the United Kingdom 
in 1911 was 1,179,101. This shows a net increase 
of 15,181 as compared with the figures for the 
previous year. Of the persons employed at mines 
881,002 worked underground and 215,236 above 
ground. Of the latter 6,460 were females. There 
were 1,349 separate fatal accidents in and about 
mines and quarries, causing the loss of 1,407 lives. 
This is a decrease of 495 fatalities as compared 
with the year 1910. The gain in safety over a long 
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period of years is evidenced by the fact that, 
reckoning from 1851 to 1910, each quinquennial 
period (except 1906-10) shows a steady decrease in 
the loss-of life per 1,000 employed. The rate for 
the five years ending 1910 was 1'416 as compared 
with 4-301 for the five years ending 1855. For the 
year 1911 it was 1'193. 


ELECTRIFICATION OF RAILWAYS IN Iraty.—lIt 
was stated reeently in the Italian Parliament that 
the direct railway, now in construction from Rome 
to Naples, will be opened in 1915. It is intended 
to adopt electric traction on this line, as well as 
on that between Bologna and Florence, as soon 
as the necessary funds for the purpose have been 
provided. 


GOVERNMENT MONOPOLIES IN Rumania.—A re- 
cent report from the Italian Legation at Bucharest 
gives the following statistics respecting the Govern- 
ment monopolies in the kingdom of Rumania.— 
The total quantity of tobacco sold both at home 


and abroad was :— 
a Value. 


Financial English 
Year. Kilograms. Tons. Lei.* £ sterling, 


1899-1900 3,081,933 3,033 81,081,861 1,230,426 
1908-1909 4,292,797 4,225 47,789,372 1,894,939 


The consumption of tobacco per head of population, 
which was 628 grammes (22°15 ounces avoirdupois) 
to the value of 6°21 lei (nearly 5s.) in 1889-90, 
increased to 687 grammes (24°23 ounces), costing 
7°03 lei (nearly 5s. 7d.) in 1907-8. In 1886-9 the 
number of boxes of matches sold was 19,858,598, to 
the value of 1,034,632 lei (£41,024), as compared 
with 59,669,748 boxes to the value of 3,649,125 lei 
(£144,695) in 1907-8. The value of the sporting 
powder sold increased from 317,016 lei (£12,570) 
in 1889 to 355,113 lei (£14,080) in 1909. Other 
kinds of explosives sold decreased from 317,629 lei 
(£12,594) in 1889 to 259,055 lei (£10,270) in 1908. 
The sale of playing cards increased from 32,748 
packs in 1896 to 211,166 in 1908. Salt rose from 
19,594,734 kilograms (19,286 tons) in 1862 to 
41,351,533 kilograms (40,700 tons) in 1908. 


MANIPULATION OF JAVA COFFEE.—In response to 
an inquiry from the Department of Agriculture at 
Washington, the American Consul at Amsterdam 
has recently investigated the reports that an 
impure Java coffee is being exported to the United 
States. It is stated that owing to keen competi- 
tion a secret practice of “manipulating” Java 
coffee has grown up, such coffee being exported 
largely to South Africa and some to the United 
States. The process is merely selecting good-sized 
Santos beans, putting them through a little machine 
and polishing and painting them, to give them the 
colour and appearance of the real Java. This is 
known in the trade as “manipulated Java,” which ' 
may be wholly or partly made up of inferior kinds. 


* The value of the leu or franc of Rumania is about 934., 
or at the rate of 25:22 per £ sterling. 
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* MEETINGS OF THE SOCIETY. 
ae ‚ORDINARY MEETINGS. . 
Wednesday evenings, at 8 o "clock :— 


_FEBRYARY 5. Lion GASTER, “« The Economic 
and Hygienic Value of Good Illumination,” 
Str ARTHUR WHITELEGGE, K.C.B., M.D., 
F,R.C.P., D.P.H., H.M. Chief Inspector of 
Factories, Home Office, will preside. 


FEBRUARY 12.—Cnayton BEADLE and Henry 
P. Stevens, M.A., Ph.D., F.I.C., ‘“‘ New Sources 
of Supply for the Manufacture of Paper.’ 
CHARLES FREDERICK Cross, B.Sc., F.LC., will 
preside. 


“The 
M.A., 


FEBRUARY 19. — Ernest MARRIAGE, 
Adulteration of Jam.” JAMES CANTLIE, 
M.B., F.R.C.S., will preside. 


FEBRUARY 26.—Henry J. Wixson, Secretary 
of Gardner’s Trust for the Blind, Chairman of 
the College of Teachers of the Blind, ete., ‘‘ The 
Education and Employment of the Blind.” 

Marcu §.—E. Russe~tt Burpon, M.A., “ The 
Development of Research Work in Forest 
Products.” 


ee 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


FEBRUARY 13.—Sir WILLIAM LEE-WARNER, 
G.C.8.1., LL.D., ‘“ Kathiawar.” THE RIGHT 
Hon. Loro WILLINGDON, Governor-designate of 
Bombay, will preside. 

Marca 6.—J. Forrest Brunton, “The City 
of Karachi.” 

APRIL 17.—N. G. CHoLMELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘“ The 
Burma Oil Fields.” 

May 29.—Srr Joun Benton, K.C.I.E., 
gation in India.” 


‘¢ Irri- 


CoLONIAL SECTION. 


Tuesday afternoon, at 4.30 o’clock :— 
FEBRUARY 25.—Miss Erra C. Syxss, ‘“‘ Open- 
ings for Educated Women in Canada.” 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 

Proressor Vivian B. Lewes, “Liquid Fuel.” 
Three Lectures. 

Syllabus. 

LECTURE III.—FEBRUARY 3.— The factors which 
influence the liquid fuel supply—Probable life of 
the world’s supply—Liquid fuels that can be used 
to increase the supply—Shale oil and its prepara- 
tion—Tar oil—Alcohol—The problem of supply for 
motor traction—The “cracking” of heavy oil 


: 
y y 3 


t hee Fo ee ts 


fractions to supply “spirit ’’—The »production tof 
motor spirit from residual oils, and, oe 
= will have on supply... p sas 


"CYRIL DAVENPORT, V. D., FS. A. ‘The ‘Art. oe 

Miniature Painting,” Three Lectures. 
Syliabus. aes: ae = pi 

LECTURE I. — FEBRUARY 10.— Small ‘Paintings 
from B.0. 1500 to`a.D. 1499.—Egyptian ‘paintings bn 
papyrus—Greek work on ivory—Roman gold gfadsés 
and paintings from the Fayum of the 2nd and, ard 
Centuries—Illuminated manuscripts from the 7th 
Century onwards—Anglo-Saxon portrait enamels of 
the 9th Century and Byzantine and Limoges 
portrait enamels. 

LECTURE Il.—FEBRuary 17.— Small Paintings 
from a.p. 1500 to a.p. 1699.—Holbein’s miniatures 
on vellum or card—The miniatures of Nicholas, 
Hilliard, Isaac and Peter Oliver, Sir B. Gerbier, 
Samuel Cooper, John Hoskins, and Nathaniel 
Dixon in England ; and abroad, Giulio Clovio and 
the Clouets—Italian and French portrait enamels, 
especially from Limoges, by Leonard Limousin, 
Pierre Courtois, and Jean and Nardon Penicaud— 
The work of H. Toutin of Chateaudun, and Foucher 
of Blois—Jean Petitot and Pierre Bordier, Fr. 
Huard, J. Landin and T. Tompion of London. 

LECTURE ILI.—FEBRUARY 24.— Miniatures from 
A.D. 1700 to a.p. 1913.—The miniature work of 
L. Crosse and Bernard Lens; and abroad, that of 
Fr. Boucher and Adolph Hall—Work on ivory by 
Richard Cosway—Miniatures on ivory or enamels 
by Ozias Humphrey, G. Spencer, Nathaniel Hone, 
Geo. Engleheart, John Stuart, H. Edridge, A. 
Plimer, Sir W. Ross, Sir W. Newton, R. Thorburn, 
C. F. Zincke, H. P. Bone, W. Essex, in England ; 
abroad, the work of Mansion, Isabey, and J. W. 
von Qvistgaard particularly, and quite modern . 
work. 


FRANCIS WILLIAM GOODENOUGH, ‘‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures, 

March 3, 10. 

PROFESSOR JOSEPH ERNEST PETAVEL, M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 

March 31, April 7, 14. 

Davip SoMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. / 


ed 


Dates to be hereafter announced :— 


F. G. Oainvis, C.B., LL.D., “The New Science 
Museum.” 


C. L. MacCartay, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

WALTER C. Hancock, BA., 
Properties of Clay.” 


“The Physical 
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James Buckuanp, “Ostrich Farming as a 
British Industry.” 


James Cantuig, M.A., M.B., F.B.C.S., D.P.H., 
‘¢ Chinese Medicine.” 


H. V. Lancuestzer, F.R.I.B.A., 
Architectural Treatment of Shops.” 


- Franx Bamey, M.Inst.C.E., “ Electric Supply 
in London.” 


AxeL WEL, A.I.N.A., Life-saving at Sea.” 


“ The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 3...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor Vivian B. Lewes, “ Liquid Fuel.” (Lec- 
ture IIT.) ` 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p m. 
(Vernon Harcourt Lecture.) Mr. J. A. Saner, 
‘ Canals and Canalised Rivers.” 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 
S.W., 4 p.m. Mr. R. L. Outhwaite, ‘‘ Taxation 
and Rating of Land Values as affecting Agricultural 
and Accommodation Land.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. , 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.80 p.m. 
Mr. W. Yorath Lewis, ‘The Bus versus Tram Con- 
troversy, and other Aspects of the London Traffic 
Problem.” 

Chemical Industry, Society of (London Section), 
Burlington House, W., 8 p.m. 1. Drs. H. E. 
Armstrong and C. A. Klein, “The Behaviour of 
Paint under the Conditions of Practice with special 
reference to the aspersion cast upon Lead Paints.” 

: 2. Mr. C. Sprent, ‘‘The Technical Production of 

Ethane.” 3. Mr. S. J. M. Auld, “The Feeding 
Value of the Horse Chestnut.” 
British Architects, Institute of, 9, Conduit-street, 
W.,8p.m. President’s Address to Students. 
Victoria Institute, 1, Adelphi-terrace House, W.C., 
4.80 p.m. Rev. J. H. Skrine, ‘‘ Vision, in Sacrea 
and other History.” 
TURSDAY, FEBRUARY 4... Royal Institution, Albemarle- 
street, W., 3 p.m. Professor W. Bateson, “The 
Heredity of Sex and Some Cognate Problems.” 


(Lecture IV.) 
Alpine Club, 23, Savile-row, W., 8.30 p.m. Dr. A. 
M. Kellas, “A Fourth Visit to the Sikkim 


Himalaya, with Ascent of the Kangchenjhau.” 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
1. Discussion on Papers: (a) Messrs. F. Grove and 
B. T. B. Boothby, ‘‘ The Canton-Kowloon Railway: 
Chinese Section”; and (b) Mr. G. W. Eves, 
“The Canton-Kowloon Railway: British Section.” 
2. Mr. P. L. -Pratley, “The Erection of the 
Boucanne River Viaduct, Canada.” 

Photographic Society, 35, Russell-square, W.C., 
8 pm. Mr. H. E. Corke, ‘‘ Flashlight Photo- 
graphy.” 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1, Dr. F. E. Beddard, ‘‘Contributions to the 
Anatomy and Systematic Arrangement of`the 
Cestoidea. VIIT.—On some Species of Ichthyotenia 
and Ophidoteenia from Ophidia.” 2. Mr. H. G. 
Plimmer, ‘‘ Report on the Deaths which occurred 
in the Zoological Gardens during 1912” 3. Mr. H. 
L. Hawkins, ‘‘ The Anterior Ambulacrum of Echi- 
nocardium cordatum Penn., and the Origin of 
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Compound Plates in Echinoids.” 4. Mr. G. P. 
Farran, “ Plankton from Christmas Island, Indi; u 
Ocean. II.—On Copepoda of the Genera Oithona 


Paroithona.” 


WEDNESDAY, FEBRUARY 5...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C., 8 p.m. Mr. Leon 
Gaster, “ The Economic and Hygienic Value of 
Good Illumination.” 

Geological Society, Burlington House, W., 8 p.m. 

Automobile Engineers, Institution of (Graduates 
Section), 18, Queen Anne’s-gate, S.W., 8 p.m. 
Mr. H. Burchall, “Stores and Viewing.” 

Public Analysts, Society of, at the Chemical Society’s 
Rooms, Burlington House, W.,8 p.m. 1. Annual 
General Meeting, 2. Messrs. G. D. Lander and 
H. W. Winter, ‘‘ Antipyrine in Toxicological 
Analysis.” 3. Mr. F. S. Sinnatt, ‘‘The Accurate 
Determiuation of Carbon Dioxide in Carbonates.” 
4 Mr.F. W. Atack, ‘‘A New Method for the Volu- 
metric Estimation of Chromium, Vanadium and 
Iron in Admixture.” 5. Mr. A. W. Knapp, 
“« Note on Hardened Oils.” 

Royal Society of Literature, 20, Hanover-square, W., 
5p.m. Lecture by Professor W. L. Courtney. 

Civil Engineers of Ireland, Institution of, Dawson- 
street, Dublin, 8 p.m. 

Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W.,8p.m. Mr. C. Brown, ‘‘ Reminis- 
cences of a Municipal Engineer.” 


THURSDAY, FEBRUARY 6...Royal Society, Burlington House, 
W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m 
1. Mr. A. W. Sutton, ‘ Crosses of a Wild Pea with 
Cultivated Types.” 2. Miss N. Bancroft, “ Rhe- 
oxylon africanum, a new Medullosean stem.” 
3. Dr. Roger Verity, “Revision of the Linnean 
types of Palearctic Rhopalocera.” 

Chemical Society, Burlington House, W., 8.30 p,m. 
1. Sir William Ramsay, ‘“‘ The Presence of Helium 
in the Gas from the interior of an X-ray Bulb.” 
2. Messrs. J. N. Collie and H. Patterson, ‘‘ The 
Presence of Neon in Hydrogen after the Passage of 
the Electric Discharge through the latter at Low 
Pressures.” 3. Messrs. M. O. Forster and J. C. 
Withers, ‘‘Vaubel’s supposed Phenyldiimine.”’ 
4. Messrs. T. F. E. Rhead and R. V. Wheeler, 
“The Mode of Combustion of Carbon.” 5. Messrs. 
M. P. Applebey and D. L. Chapman, “The Latent 
Heat of Vapours.” (Preliminary note.) 6. Mr. J. L. 
Simonsen, “ Some Derivatives of o-xylene.” (Pre- 
liminary note.) 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor B. Hopkinson, ‘* Recent Research on the 
Gas Engine.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. T. E. Green, “Siena and other 
Medieval Cities of Tuscany.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Mr. A. R. Everest, 
‘** Notes on Parallel Operation.” 


FRIDAY, FEBRUARY 7...Royal Institution, Albemarle-street, 

W.,9p.m. Sir John Murray, “ Life in the Great 
Oceans.” 

African Society, Trocadero Restaurant, Piccadilly- 
circus, W., 8 p.m. Presidential Address by Sir 
Clement Hill. 

Chadwick Public Lectures, at the Sanitary Institute, 
90, Buckingham Palace-road, S.W., 8.15 p.m. 
Mr. H. P. Boulnois, “Hygiene of the Home.” 
(Lecture I.) 


SATURDAY, FEBRUARY 8... Royal Institution, Albemarle- 
street, W., 3 p.m. Professor Sir J. J. Thomson, 
“ The Properties and Constitution of the Atom.” 
(Lecture I.) 
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NOTICES. 


NEXT WEEK. 


Monpay, FEBRUARY 10th, 8 p.m. (Cantor Lec- 
ture.) Cyrit Davenport, V.D., F.S.A., “ The 
Art of Miniature Painting.” (Lecture I.) 


WEDNESDAY, FEBRUARY 12th, 8 p.m. (Ordinary 
Meeting.) CuayTon Beanie and Henry P. 
Stevens, M.A., Ph.D., F.I.C., ‘“ New Sources of 
Supply for the Manufacture of Paper.” CHARLES 
FREDERICK Cross, B.Sc., F.1.C., will preside. 


THURSDAY, FEBRUARY 13th, 4.80 p.m. (Indian 
Section.) Sır Wiitiam Lex-Warner, G.C.S.I., 
LL.D., “ Kathiawar.’”’ Tue Ricut Hon. Lorp 
WILLINGDON, Governor-designate of Bombay, 
will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, February 3rd, PROFESSOR 
Vivian B. Lewes delivered the third and final 
lecture of his course on “ Liquid Fuel.” 


On the motion of the Chairman a vote of 
thanks was accorded to Professor Lewes for his 
interesting course. 


The lectures will be published in the Journal 
during the summer recess. 


THE SOCIETY’S FINE ART PRIZES, 
1754-1847, 


An alphabetical list of all those who received 
medals or prizes from the Society of Arts in 
the Class of Fine Arts during the period 
1754-1847 has been printed. Copies may be 
obtained by Members on application to the 
Secretary. . 
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PROCEEDINGS OF THE SOCIETY. 


NINTH ORDINARY MEETING. 


Wednesday, February 5th, 1913; SIR ARTHUR 
WuitreLeace, K.C.B., M.D., F.R.C.P., D.P.H., 
H.M. Chief Inspector of Factories, Home 
Office, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 5 
Carruth, Herbert S., Amherst, Mass., U.Ņ.A. 
Fagelund, Th., The Poplars, Broomfield - road, 


Kew Gardens, S.W., and 60, Fenchurch-street, 
E.C. 


Wisdom, Engineer-Lieutenant John, R.N., H.M.S. 
“ Acasta,’’ c/o General Post Office, E.C. 


The following candidates were balloted for 
and duly elected members of the Society :— 


d’Eyncourt, E. H. Tennyson, Admiralty, S.W. 

Meyer, Hermann, 7, Lyndhurst-gardens, Hamp- 
stead, N.W. 

Musgrave, Percy, Brookland, Bolton, Lancashire, 
and Ghyll Head, Windermere. 

Sims, Thomas, C.B., M.Inst.C.H., Heatherdene, 
Albemarle-road, Beckenham, Kent. 

Tench, John A., Arkonam, Southern India. 


Torbock, Joseph, J.P., Crackenthorpe Hall, near 
Appleby, Yorks. 


The paper read was— 


THE ECONOMIC AND HYGIENIC 
VALUE OF GOOD ILLUMINATION. 


By LEON GASTER, 
Hon. Secretary of the Illuminating Engineering Society. 


INTRODUCTION. 


It is now nearly four years since I had the 
pleasure of lecturing on ‘‘ Modern Methods of 
Illumination ” before the Royal Society of Arts. 
On that occasion reference was made to the 
extraordinary progress in illuminants during 
the last few years—progress which is still con- 
tinuing. 


- 
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But since 1909 even greater strides have been 
made in connection with the practical utchsa- 
tion of light. The formation of the Illuminating 
Engineering Society has done much to bring 
forward the need for good illumination. The 
movement has been most sympathetically 
regarded by the Royal Society of Arts, to 
whom we owe a debt of gratitude for the 
privilege of holding our meetings in this very 
room. 

From its commencement the Royal Society 
of Arts has been closely identified with social 
progress, and on many oecasions papers have 
been delivered dealing with some aspect of 
lighting. Illumination may justly be said to 
be one of the most important civilising in- 
fluences in the last century. Indeed, the 
proficiency of a nation in the use of artificial 
light might almost be taken as a measure of 
its civilisation. 

Tt is surely more than a coincidence that 
facility in using methods of illumination and 
social progress have advanced side by side. In 
the dark ages superstition and prejudice were 
doubtless fostered by the fear of night-time. 
Even to-day the conception of darkness as 
illustrating error or confusion occurs in many 
familiar biblical phrases. 

I cannot refrain from mentioning a charming 
illustration of this idea, pictorially presented in 
“ The Blue Bird,” a play that many of those 
present doubtless saw when it was first per- 
formed in London about two years ago. It will 
be recalled that the dominant figure in this play 
is the good fairy, ‘‘ Light—the Friend of Man.” 
The other elements, fire, water, bread, etc., are 
represented as only serving man under protest. 
But Light is a willing and faithful friend, who 
comes to the rescue of the children when they 
are braving the horrors of the Palace of Night. 

We have seen how the security and safety 
of our streets has steadily improved as public 
lighting advanced. Both in London and other 
Continental cities good illumination has been 
regarded as one of the most effectual weapons 
of the police. In the same way, improved 
locomotion and better facilities for social inter- 
course have been rendered possible mainly by 
modern illuminants. Travelling by train, tube, 
or bus has become much more endurable now, 
thanks to better methods of lighting, but it 
may perhaps be questioned whether reading in 
jerky, frequently stopping trains, trams and 
omnibuses, is good for the eyes. The vibration 
of the paper and the flickering of the light is 
apt to cause fatigue. This variation in light is 
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particularly trying when the lamps on trams or 
electric railways are run off the ordinary power 

circuit. In a smooth-running express train, 

however, where independent lighting is provided, 

the conditions are often much better. 

Yet the present arrangements, although still 
not perfect, are infinitely better than they were a 
few years ago. Many of us can remember the 
dim illumination from smoky oil-lamps formerly 
characteristic of London suburban traffic, but 
rapidly becoming a thing of the past. As an 
interesting example of the change in this 
respect let us take some data on the lighting 
of the City and South London Tube, presented 
at a meeting of the Illuminating Engineering 
Society. This, the pioneer of the London tubes, 
was opened about 1890. From data obtained 
at the present Oval (Kennington) Station, it is 
possible to calculate with fair approximation 
what the illumination must have been when 
this tube was opened. It appears thatthe mini- 
mum illumination on the platform can hardly 
have been more than ‘05 feet-candles*—only 
about one-twentieth of that provided by many 
modern stations to-day. Yet when the City 
and South London Tube was opened everyone 
was amazed at the brightness of the lighting. 
The electric lamps impressed the newspapers 
of that time more than anything else, and 
the lighting was invariably described as 
brilliant in the extreme. One can only wonder 
how, in yet earlier times, people managed to 
make their way about at all. 

Meantime a great change has come over the 
lighting of the home. The spread of education, 
and the enormous increase of printed matter 
during the latter part of the last century, no 
doubt served to stimulate the demand for good 
illumination. Conversely, the result of discoveries 
in the field of lighting has been to make 
reading more comfortable and convenient. The 
net result has been that we use our eyes, both 
in the home and in our business, to a far 
greater extent than we used to do. Now the 
business of the evening is quite as important as 
that of the day. A great deal of work is done 
by artificial light, and in places of entertainment 
at the present time light plays an essential 
part. 

Many instances might be quoted of light 
being put to novel uses to-day. Nowhere does 
it play a more important part than in the 


* A foot-candle is the illumination produced by a source 
of one candle-power at a distance of one foot. The illumina- 
tion in foot-candles at any spot can be expressed and 
measured quite irrespective of the number and arrangement 
of the lamps producing this illumination, 
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modern store. Whereas in the past the shutters 
were closed as soon’ as light had fallen, and 
merchants never dreamed of advertising their 
wares in the darkness, the evening trade at the 
present time is often a most valuable portion 
of the total business. Increased facilities for 
locomotion and improved lighting now bring 
crowds into the streets who would previously 


have spent the evening at home. The lighting 


of the modern shop window is therefore quite 
an important matter. Anyone who had re- 
turned to London, after a stay of some years in 
foreign parts, would be struck by the great im- 
provement in methods of shop-lighting in the 
West End. Until recently the tendency was to 
attempt to attract attention by placing bright 
lights outside the windows or even among the 
goods inside. But lately a saner and more 
artistic method has become usual, the intention 
now being rather to keep the actual sources of 
light out of sight and to concentrate the light 
on the goods. The window thus gives the im- 
pression of a stage, an artistic arrangement of 
a few goods being preferred to the indiscrimi- 
nate massing of miscellaneous articles in the 
window. 

Good lighting inside the shop is an essential 
to good service. If the illumination is faulty, 
the attendants cannot find at once what they 
are asked for, and delays ensue. If the light 
on the counter is insufficient for the material 
to be seen a sense of irritation is a natural 
result. Inside the shop, as well as outside, 
proper illumination is a good investment. - 

Light now plays an important part in all 
entertainments. 

On the stage, who can doubt that within 
recent years the tendency has been to appeal 
more to the eye? The production of magnifi- 
cient scenic effects sometimes becomes more 
important than the play itself, and many of the 
recent controversies about stage craft have 
centred around this point. We have even scen 
the development of special spectacular displays 
in which words were entirely dispensed with, 
and the popularity of the cinematograph-—an 
appeal to the eye pure and simple—is greater 
than ever. 


In the teaching profession one again observes 
a tendency to appeal through the eye rather 
than the ear. The oral traditions of our fore- 
fathers have been replaced to a great extent by 
printed literature. Text-books seemed destined 
to supplement and even replace lectures. 
Experiments and demonstrations, the use of 
the lantern-slide, and even the cinematograph, 
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are almost a sine qua non in the lecture of 
to-day. 

On our railways we see the same tendency to 
convey information through the eyes. There 
can be no doubt that the multiplication of 
illuminated signs on the tubes and under- 
ground railways saves the servants of the. 
company an immense amount of useless 
questioning, and that the work of a large 
railway terminus is greatly simplified by the 
use of notices that “stand out” and enable 
the passenger to see at once when and where 
the train will depart. l 

In what has been said above I have quoted a 
few illustrations of the countless applications 
of illumination at the present time. In what 
follows I hope to demonstrate the value of good 
lighting: (a) as a hygienic necessity, (b) as a 
means of preventing accidents, and (c) as 
desirable on purely economic grounds. At the 
same time, I will try to give some general idea 
of the points to be observed in providing what 
is generally termed “ good illumination.” 

The remarkable changes that have taken 
place in modern methods of illumination during 
the last ten years have brought with them a 
recognition that the best methods of using the 
new lamps should be more carefully studied. 
It is not enough to get more light; one should 
also get better light. We must bear in mind 
the object to be served by installing each light, 
and make sure that it is applied in such a way 
as to be an aid to the user. 


Tur HYGIENIC ASPECTS or ILLUMINATION. 


Let us take first the question of lighting as 
affecting health. During the four years of 
existence of the Illuminating Engineering 
Society we have obtained abundant evidence 
of the prejudicial effects of poor lighting. In 
the home we may have many examples of this. 


In the Home. 


Light is intimately associated with cleanli- 
ness. Ill-lighted corridors and dark corners 
naturally lead to untidiness, and it is astonish- 
ing how odds and ends will accumulate in 
badly-lighted corners where they cannot bə 
seen. A special claim may be made on behalf 
of the needs of the children. At the present 
time children do a great deal of miscellaneous 
reading in addition totheir regular home work, 
and parents should be on their guard to make 
sure that this work is done in good illumina- 
tion. There is a tendency for children to read 
in the corners of the room, where they are less 
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likely to be disturbed, but where the illumination 
is almost always insufficient. At present efforts 
are being made to ensure that the lighting of 
school-rooms in this country shall be kept up to 
a good standard. But this isnot enough. The 
precautions of school authorities may be nullified 
if the child is allowed to ruin its eyes at home. 
Some advice to the parents in this respect ought 
to be welcomed. 


The Lighting of School-rooms. 


The importance of good illumination in 
schools has been emphasised repeatedly by 
medical authorities, and in the very first 
number of The Illuminating Engineer some 
important statistics were quoted on this 
point.* For the past few years reports 
on the eyesight return of children in schools 
have given concern to the medical faculty. 
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bad sight; while, according to some figures 
quoted by Professor W. D. Scott, and obtained 
by the United States Bureau in 1881, in certain 
classes a percentage as high as 70 was actually 
reached. 

Now these last figures were obtained some 
time ago, and fortunately the conditions that 
tend to produce bad sight are now being more 
closely studied. Yet recent returns show that 
the percentage of children suffering from 
defective vision, even to-day, is often very 
considerable. 

There seems reason to suppose that the 
nature of some kinds of work, namely, reading 
fine type, fine sewing and stitching, etc., is 
unsuitable for young eyes, and has been partly 
responsible for defects of vision. Efforts are 


now being made to give young children more 
suitable work to do. 


Fic. 1.—Showing the effect of sloping a desk in order to avoid reflection from 


shiny paper. 


The direct reflected ray B C, from the flat surface, enters the eye ; 


the reflected ray B! O1, from the sloping desk, does not, (Mr. J. Darch.) 


Thus in 1905 the British Medical Journal, 
in an article on “ Eyestrain and Brainstrain,” 
referred to researches in various schools in this 
country, and showed that in the case of nearly 
half of those visited the lighting was deficient. 

In the same way Dr. Bondi, in Germany, gave 
actual data showing how the percentage of 
children having defective vision increased during 
school life between the ages of eight and nine- 
teen. Thus, in the Realschule 22 per cent. of 
the children in the upper school had defective 
vision, but only half this number in the lower 
school. In the Gymnasium, on the other hand, 
actually 81°5 per cent. of the elder pupils were 
short-sighted. 

In New York, in 1902, of 58,948 children 
examined, 17,938, or 30 per cent., suffered from 


* The Illuminating Engineer, London, Vol. I., January, 
1908. 


Another matter that has been receiving 
attention is the variety of type suitable for the 
eyes of children, and I refer here to the in- 
structive report by the British Association on 
this point,* in which actual examples of the 
print which may safely be read by children of 
various ages, are given. Dr. H. E. T. Biss, in 
an article in The Illuminating Engineer in 
1908, took the same view, advocating that 
children between nine and twelve should read 
no type smaller than Pica, and that children 
below that age should read only Double Pica. 

I should also like to draw attention to the results 
of some researches undertaken by Dr. Hope, in 
Liverpool, during 1912. These researches bring 
out very clearly the tendency towards defective 
eyesight on the part of the girls, which seemed 


* Report on the Influence of School Books upon Eyesight, 
Dundee Meeting, British Association, 1912. 
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traceable to the strain of sewing. He, too, 
advocates that no sewing should be done by 
girls under seven years of age. 

Another point I would like to emphasise is 
the desirability of a dead mat paper being used 
in school books in preference to shiny paper, 
with its possibilities of direct reflected light and 
glare (see Fig. 1). 

But after allowance has been made for all 
these facts, there remains one admitted and 
important cause of defective eyesight, namely, 
poor lighting. Dr. Hope, whose researches 
were mentioned above, states that he can trace 
a definite relation between the Hghting of 
schools and the number of short-sighted 
children. 

This point was mentioned some years ago by 
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purposes, such as sewing dark cloth, drawing, 
shorthand and reading music, this value might 
often be considerably increased with advantage. 
On the blackboard a higher illumination of, say, 
4 foot-candles, is often necessary in order to 
enable diagrams in coloured chalk to be seen 
from the back of the room. 

But the arrangement of the lights in the 
room and the method of shading is also im- 
portant. This should be schemed out in such 
a way as to avoid inconvenient shadows or 
“glare.” Some authorities contend that the 
fact of the light coming from the wrong 
direction, and the distorted attitude to which 
it gives rise, are a frequent cause of spinal 
curvature.* 

Besides the requirements of the children the 


Fig. 2.—Shows cramped and incorrect attitudes assumed by children in 
school owing to light coming from the wrong direction. 


(Report of Medical Officer of Health to the London County Council for 1909 ) 


Dr. James Kerr (Medical Officer to the London 
County Council), in his evidence before the 
Committee on Physical Degeneration, when he 
pointed out that to a growing child good illumi- 
nation is even more essential than to an adult, 
to whom the characters will be familiar. The 
first requirement is obviously sufficient light on 
the desk—where reading is actually carried out. 
Dr. Kerr subsequently read a paper before the 
Illuminating Engineering Society in 1911, and 
an interesting discussion ensued as to what the 
order of illumination in school-rooms should be. 
The general opinion seems to be that a value 
on the desk of 2 to 3 foot candles is desirable 
for ordinary school work, while for special 


- 


comfort of the teacher must also be borne in 
mind. It is particularly essential that a bright 
light should be well screened, and should be kept 
out of the direction of sight, so as not to dazzle 
the eyes of the children -looking toward the 
blackboard ; nor to interfere with the teacher’s 
view of the pupils. The same point requires 
attention in the case of daylight illumination ; 
the teacher’s desk ought not to face the window, 
for in this case the heads of the children appear 
silhouetted against the bright background of 
the sky. 


Natural illumination in school-rooms alsa 


* The Illuminating Engineer, London, Vol. IV. (1911) p. 154. 
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requires to be studied, the more so because day- 
light is not under our control to the same extent 
as artificial illumination, and varies so greatly 
at different periods of the year. When a school 
has once been built it is not always easy to 
remedy defects in the size and position of 
windows. 

After the discussion of the meeting of the 
Illuminating Engineering Society referred to, a 
special committee was formed on which repre- 
sentatives of the Illuminating Engineering 
Society, the Association of Medical Officers, 
and various associations representing members 
of the teaching profession were represented, with 
a view to making further investigations. The 
importance to the nation of providing adequate 
illumination in school-rooms will readily be 
admitted. In the schools of London alone there 
are stated to be over one million children, and 
now that the State cares for their health it 
should not omit the question of lighting from its 
programme. Arrangements are now made for 
the eyesight of children to be constantly tested, 
and for glasses to be provided when necessary. 
But I venture to urge that the lighting of the 
schools should be investigated at the same time. 
This would enable us to trace more perfectly 
the connection between poor illumination and 
defects of vision, to recognise the faulty con- 
ditions responsible, and to take care that they 
are not perpetuated in the future. 

In the United States the question of eyesight 
has been taken up most energetically by the 
Association for the Conservation of Vision. It 
is stated that there are in the United States 
quite one hundred thousand people who are 
blind, and that many of these cases are pre- 
ventable ; -also that quite half the educated 
population suffers from defective vision of some 
kind. 

` There are unfortunately only too many causes 
of defective vision in adults, and these, too, 
should be the subject of reference. But above 
all it is our primary duty to see that the 
children are not handicapped by poor illumina- 
tion, so that the next generation will start in 
more favourable circumstances in this respect. 
It need hardly be said that grown-up people are 
likewise affected by insufficient light. It is 
‘impossible for a man to do his work satisfac- 
torily if he cannot see what he is doing. In 
many offices, banks, and warehouses there are 
clerks who are employed all day in reading and 
writing, and require exceptionally good illumi- 
nation to make their task endurable. There are 
also trades in which a special tax is made on 
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eyesight, such as many branches of textile work, 
printing, watchmaking, etc., and in these cases 
abundant illumination is an absolute necessity. 


Need for Sufficient Daylight. 

There are many other ways in which defec- 
tive illumination impairs health. For example, 
as suggested above, inefficient lighting tends to 
produce lack of cleanliness. This increases the 
risk in the case of trades dealing with poisonous 
materials. Again, the mere fact of daylight 
being excluded from a room has a bad effect on 
its inmates, so much so that the legislation of 
Holland forbids the employment of children in 
rooms which are only lighted by artificial 
means. Besides being necessary for the eyes, 
abundant daylight is needful for the body. I 
may quote here the Italian proverb, ‘‘ Where 
the sun does not enter the doctor comes.” 
This illustrates the fact, well known to 
medical men, that plenty of light is one of 
the best methods of preventing tuberculosis, 
and in the treatment given at the sanatoria, 
to be built in this country at a considerable 
expense, light will doubtless play a prominent 
part. 

The value of daylight is exemplified by the 
existence of “ancient light” cases, and it is 
interesting to notice that measurements with 
photometric instruments have sometimes proved 
of considerable service in deciding cases of this 
kind. It may be recalled that when the 
Wesleyan Twentieth Century Fund building 
was being erected near the Westminster Hos- 
pital, the latter obtained an injunction for the 
height of the building to be limited, on the 
ground that the obstruction of light would 
prove prejudicial to the health of patients in 
the hospital. 


THE AVOIDANCE OF GLARE. 


There is one respect in which daylight differs 
considerably from most methods of artificial 
light. Whereas in general daylight is received 
from the widely-extended and mildly luminous 
surface of the sky, artificial light is often 
obtained from a number of distributed bright 
points. 

In the olden days, when one had only to 
deal with such comparatively mild lights as the 
candle and the oil-lamp, this difference did not 
so much matter. But of late years there has 
been a continuous increase in the brilliancy of 
illuminants. The “intrinsic brilliancy” (ex- 
pressed in candle-power per square inch of 
radiating surface) of some modern illuminants 
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has been determined by Stockhausen to be as 
follows :— 


Source. C.P. per square inch. 
Petroleum Lamp 20 
Incandescent Mantle . 35 
Carbon Filament Lamp 450 
Metallic Filament Lamp . 1,100 
Nernst Filament Glow Lamp 2,250 
Arclight (Crater) 17,000 


Now it is common experience that the most 
brilliant modern lamps have a dazzling effect 
on the eyes when injudiciously used, and some 
authorities (e.g., Professor L. Weber, of Kiel) 
have contended that all sources should be 
screened down so that their intrinsic brilliancy 
does not exceed that of the sky (estimated at 
about three candle-power per square inch). 

In the school-rooin, the office, and the work- 
shop, it is generally regarded as a good principle 
that the light should be concentrated on the 
work, and that illumination should be screened 
in such a way as to prevent the direct rays 
from bright filaments and mantles striking the 
eye, and that in any case such lights should not 
be placed in the direct range of vision. It is 
possible that repeated exposure to a very 
brilliant source at close quarters (such as might 
be experienced by a watchmaker habitually 
working with an insufficiently screened light) 
may permanently injure the eye; and the 
opinion has been freely expressed that the 
exposure of unscreened sources of light should 
in general be avoided. 

The subject was ably treated in a paper 
before the Illuminating Engineering Society by 
Mr. J. Herbert Parsons in 1910. 


Some Special Forms of Injury due to the 
Misuse of Light. 


Let me now pass on to another aspect of 
lighting, namely, /its influence on industrial 
accidents. There is, firstly, the possibility of 
defective illumination exacting a direct preju- 
dicial effect on the eyes. This is a question 
which will doubtless have to be considered in 
the industrial legislation of the future. At 
present a man who suffers from a disease 
contracted in his occupation, and recognised 
officially as such, can claim compensation. 
But what of the man whose occupation leads 
to his straining his eyes constantly in a poor 
light? Take the case of a proof-reader or a 
bank clerk. 

There are also possibilities of permanent 
injury to the eyes owing to exposure to an 
excessively brilliant light. For example, it is 
well known that precautions must be taken by 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


307 


men in welding operations, using the electric 
arc or oxy-acetylene flame, in order to avoid 
the effect on the eyes of the ultra-violet light 
commonly generated in this process. _A some- 
what similar case is to be found in the cataract 
of the eye which is prevalent among glass- 
workers, and by some has been ascribed partly 
to the effect of ultra-violet rays. 

Again, there are other industries, such as the 
manufacture of mantles and incandescent glow- 
lamps, in which the eyes of the workers are 
constantly exposed to bright glowing surfaces. 

An example of a disease of the eye due to 
deficiency of light is the nystagmus met with 
in some British coal-mines. This is now 
believed by some authorities to be due mainly 
to the weak illumination in which such work 
is carried out. The recent researches of 
Dr. Llewellyn and Dr. Elworthy contain 
interesting evidence on this point.* It is 
quite conceivable that with improved illumina- 
tion in these sombre surroundings the disease 
will gradually disappear, or at least the number 
of cases will be greatly diminished. 


Goop ILLUMINATION AS A MEANS OF PREVENTING 
ACCIDENTS, 


In what has been said above I have referred 
mainly to direct injury to eyesight and the 
question of the responsibility of the employer. 
But there are many other respects in which 
poor illumination may lead to accidents. In 
order to understand this we need only refer to 
the recent report of the Departmental Com- 
mittee on Accidents in Factories issued in 1911. 
Many instances are given of accidents occurring 
when men were unable to see clearly what they 
were doing. Surely this is quite obvious. If 
a man is handling a rapidly-moving cutting 
tool, such as is commonly used in tailoring 
work, sawing-mills, etc., he needs not only 
sufficient ‘illumination but well-directed light 
as well. An inconvenient shadow may cause 
him not only to spoil his work but to injure 
himself. 

Good illumination is surely particularly im- 
portant in places where dangerous machinery 
is used. Placing a guard round moving parts 
is not alone sufficient protection. The first 
essential in such cases is that the workmen 


should clearly see the outline of the dangerous 


* Dr. T. Lister Llewellyn, “Illumination at the Coal-face, 
with special reference to the incidence of Miner’s Nystagmus ‘a 
(paper read before the South Staffordshire and Warwickshire 
Institute of Mining Engineers, 1912), H. S. Elworthy, 


‘ Colour and Light in relation to Miner’s Nystagmus,” The 


Ophthalmoscope, December, 1912. 


pn 


N 


808 


machinery, and run no risk of tripping over 
unsuspected obstacles. Cases can be quoted 
of men at work in the docks who have slipped 
from scaffolding when they were working in the 
faint light of early morning, or who have been 
misled by a deep shadow when stepping on a 
somewhat precarious foothold. Other cases 
might be mentioned of men carrying molten 
metal who have stumbled and fallen while 
crossing ill-lighted passages, and of people 
“tumbling down a flight of steps simply as the 
result of insufficient and badly arranged lights. 

During the last few months there has been a 
considerable agitation in the Press regarding the 
increase in street accidents. The increase in 
illumination in our streets has been beneficial 
up to a certain point. But of late years the 
question has arisen whether the multiplication 
of these very bright sources, with their dazzling 
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Some interesting statistics on the subject of 
accidents in factories were recently presented 
by the Fidelity and Casualty Company of New 
York, and are reproduced in the diagram on 
page 809. They show that accidents occur most 
frequently in the short days of winter, when 
artificial light is mainly used, and on investiga- 
tion it will probably be found that the time of 
the day when accidents and spoiled work are 
most frequent is the period when artificial 
illumination is in use. 

Accidents may also arise through neglect of 
plant and machinery. Now there is nothing 
that is more conducive to a bad state of 
machinery than deficient illumination. If the 
plant cannot be clearly seen, it is not kept 
clean as it should be, and dirt is one of the 
worst diseases it can suffer from, paving the 
way for the inevitable break-down. 
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Fic. 3.—CHART SHOWING AVERAGE HOURS PER DAY OF SUNSHINE, CLOUDINESS 


AND DARKNESS FOR EACH MONTH DURING 1910. 


effect on drivers and pedestrians, is not some- 
times responsible for accidents, and whether 
some form of screen capable of directing the 
light on the roadway and screening the direct 
rays from the eyes of people in the street, might 
not be desirable. 

An accident that recently occurred in Hanover 
Square illustrates this. It was stated that the 
glare of the bright lights in adjacent streets 
made it difficult for drivers to see when they 
passed into the comparative obscurity on either 
side. 

The use of powerful lamps at a low level 
outside shops has often been spoken of asg 
prejudicial to traffic as well as inconvenient to 
people passing along the pavement. The City 
of London has recently made it a rule that such 
lamps should be screened on the side facing 
the street. 


New YORK City. 


Economic Aspects OF GooD ILLUMINATION. 

Let me now turn to what may be called the 
economic aspects of good illumination. It has 
been shown above that good lighting is a neces- 
sity from the humanitarian standpoint, and 
that neglect of lighting is not only bad for the 
health of the employees, but is a frequent cause 
of accidents and mishaps. But good illumina- 
tion is also an economic necessity; in other 
words, it pays the employer to provide adequate 
illumination. In the first place, any employer 
of wide experience will admit that break-down, 
either in his machinery or in the staff who work 
it, is always uneconomical; the moral effect of a 
bad accident to an employee is felt for some time 
afterwards, and leads to disorganisation of the 
factory. There are many industries in which a 
stoppage of the machinery, even for a short 
time, throws the whole system out of gear; it 
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would be worth while to pay greater attention 
to lighting rather than risk such an occurrence. 
As an example let us take the printing of a large 
newspaper. Every moment is of consequence, 
and the work has to be carried through at the 
utmost speed. There is no margin for mishaps, 
and only a highly perfected and specialised 
system of organisation makes it possible to carry 
through the work. `A break-down of the printing 
machinery is therefore a serious thing. Yet I 
have met cases of occasional break-downs of this 
nature which were clearly traceable to poor 
lighting, and the subsequent difficulty in finding 


July ay. | ee ex | 


Coy 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


et TY | be 
PTET LS 
iat Rae a 


N 


309 ; 


staff and proof-readers, etc., are very badiy 
lighted. 

Instances of this kind can be multiplied 
almost indefinitely. The hands in a modern 
textile factory are engaged in constant super- 
vision of not one, but quite a number of com- 
plicated machines, and this is only possible 
when the lighting is satisfactory. Not only. 
must the light be sufficiently strong, but. the 
illumination must be diffused into every corner 
of the room, so that all the intricate portions. - 
of the machinery, and the delicate materials 


. which are being manufactured by them, are 
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Fie. 4.—CHART SHOWING THE SEASONAL DISTRIBUTION FOR THREE SUCCESSIVE YEARS 
OF ABOUT 700 DEATHS ANNUALLY FROM INDUSTRIAL ACCIDENTS REPORTED FROM AN 


AREA EMBRACING 80,000 PLANTS. 


out what was wrong was due mainly to the 
same cause. It is obviously difficult to locate 
a defect, or to detect a small want of adjustment 
in delicate machinery, if all the parts cannot be 
clearly seen. It need hardly be said, too, that 
the quality of work will suffer if the light is 
poor. It requires years of training for a man 
to appreciate the fine gradations in tone met 
with in skilled lithography and art printing, and 
it is clearly a bad policy to handicap his efforts 
by poor lighting. Curiously enough, one some- 
times finds that the need for proper illumination 
has been thoroughly appreciated in the printing 


department, but that the offices of the editorial - 


(Note similarity of curves in Figs. 3 and 4.) 


clearly visible. The same consideration applies 
to tailoring, drapery and dyeing works, and 
indeed all industries in which samples of cloth . 
have to be carefully examined. Obviously, if . 
the light is not ample, time will be lost in - 
selecting and checking samples, and mistakes . 
will be more frequent. I have myself met 
cases in which the percentage of spoiled work - 
has quite notably decreased when the illumina- 
tion was improved. Indeed it has been a 
frequent experience of mine that when the light 
in one section of a factory was brought up to 
the requisite standard, a clamour immediately ; 
arose on the part of the workpeople in rooms ` 


= 


_the extra cost of lighting involved. 
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lighted on the old plant. In some cases there 
was almost a strike until the lighting through- 
out the entire building was changed. Some- 
times the girls, who were pieceworkers, urged 
that it was unfair that some of them should be 
treated better than others in this respect, and 
there was a general recognition that good 
lighting was an advantage both to the employer 
and to the employees. It meant that less work 
was rejected, that the output was increased, and 
that both parties were able to earn more. 

Another case that has recently been mentioned 
to me is the experience of workers in some of 
the English mines. Improved miners’ lamps 
have recently been made, and a considerably 
brighter light is now available than before. 
From the hygienic standpoint this is doubtless 
desirable. It should tend towards the removal 
of, or greatly reduce the number of cases 
suffering from the nervous disease of the eyes 
known as nystagmus, which, as stated above, 
appears to be partly due to defective illumination. 

But it may ke noted that it has already 
been justified on economical grounds. The 
miners are finding out that they can do 
more work by the better light and earn more 
money, and that this advantage quite outweighs 
This is 
interesting as showing that the efforts of the 
Home Office, while dictated mainly by humani- 
tarian motives, have also proved to be conducive 
to economy. For these recent improvements 
are largely the result of the special prizes, to the 
value of £1,000, offered by the Home Office for 
the best miners’ lamps. Similar competitions 
have been organised on the Continent and 
will doubtless do much to raise the general 
standard of illumination in mines. 

Looking at the subject broadly, it will be 
granted that the employer has every reason to 
welcome good illumination, and has little to 
gain by grudging the small initial expense 
sometimes necessary to put things on a proper 
footing. What is the use of installing expensive 
machinery, securing a highly-paid and skilled 


_ staff of workmen, and then grudging the 


relatively small cost of sufficient light to enable 
both:to do their duties? A recent series of 
investigations in the United States has shown 
that in that country the cost of lighting was 
almost invariably but a trifling fraction of 
the total wages bill, in many cases less than 
1 per cent, It has been estimated that the cost 
of lighting during an average working day is 
equivalent to the wages paid for six minutes’ 
work on the part of the occupants of the room. 
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New it can readily be imagined that improved 
illumination may easily enable workers to save 
at least six minutes on their day’s work, which 
would at once pay the cost of the lighting. 

A short time ago an inquiry was addressed 
by the National Electric Lamp Association to 
a large number of industrial concerns in the 
United States. Out of 209 replies, 164 men- 
tioned that improvements had been recently 
made in their lighting, and a number of expres- 
sions of opinion were received to the effect that 
increased production, better-class goods, and 
greater satisfaction on the part of the workers 
had been the result. Summarising these 164 
cases, it was found that 28 per cent. said that 
the lighting costs had been reduced; 19 per 
cent. said that their output was increased ; 
37 per cent. said the workers were better 
satisfied ; 13 per cent. said the change was too 
recent to give figures; 64 per cent. said in 
general terms that they were satisfied that the 
change was well worth its cost, and less than 
5 per cent. said they had traced no direct 
benefit as yet. 

This example suggests that a general inquiry 
into the experience of manufacturers who have 
recently improved their lighting would show 
that in general they had gained as a result. 
Unfortunately, it is not always easy for the 
ordinary individual to get data of this kind. 
Manufacturers, having secured a good thing, 
are naturally averse from publishing broad- 
cast their experience and putting it at the 
disposal of their competitors. It is interesting 
to note that the census experts gave 1 per 
cent. as the gross spoilage of American manu- 
facturers during the year 1909, which amounts 
approximately to 150 million dollars. ‘ Of this 
vast amount 75 per cent. is said to have occurred 
under artificial light, and experts seem to agree 
that 25 per cent. of this number could have 
been avoided by good illumination.” * 

The campaign in favour of good lighting 
appeals to a wider section of the population 
than almost any other technical movement of 
recent years. Our experience in the Illumina- 
ting Engineering Society has been that we differ 
from other societies of a purely engineering or 
technical character in constantly appealing to 
the different sections of the general public. 

When one considers the enormous figures for 
the trade of the United Kingdom to-day, one 
can at once see the value of a saving of 1 per 
cent. or even a half per cent. as a result of 


* “Modern Industrial Lighting,” issued by the National 
Electric Light Association, New York, 1912. 
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improved lighting, and there is every reason 
to expect that the saving would often amount 
to far more than this. 

In what has been said above it has been 
shown that good illumination, besides being 
desirable on hygienic grounds, is almost invari- 
ably a good investment. Indeed, one may say 
that poor lighting is one of those subtle indica- 
tions that a business is going astray. 

It need not be assumed that an improvement 
in the lighting necessarily means increased 
expense. In many cases the weakness is, not 
that too little light is provided, but that this 
light is not wisely used. A slight re-arrange- 
ment in the lamps, the substitution of improved 
forms of reflectors, and an intelligent appreciation 
as to how the light should be distributed in order 
to suit the work will effect all that is required. 

As an instance I should like to throw upon 
the screen some slides, illustrating good and 
bad methods of shading for compositors’ desks. 
These were presented in the special report by 
Mr. D. R. Wilson on illumination in factories, 
included in the report of H.M. Chief Inspector 
of Factories for 1911. To this report I must 
make fuller reference shortly. 
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The point I wish to make clear at the 
moment is that in many cases merely altering 
the position of a lamp over a desk, or equipping 
it with a suitable form of shade or reflector, 
will both increase the illumination and make 
the lighting more pleasant and restful to the 
eyes, -without any extra expense being in- 
volved. Indeed in some cases it may be 
possible to use lamps of smaller candle-power 
after making such a change, and actually 
to make economies. 

But in any case I would plead that good 
illumination is desirable as the right thing, and 
apart from short-sighted views as to the expense 
involved. In general, if it is worth while having 
artificial light at all, it is also worth while to 
see that it is properly arranged. 

There are in this country many buildings of 
architectural distinction, churches, museums, 
picture galleries, and Government offices, etc., 
which are lighted by artificial means. In such 
cases the illumination, besides being satisfactory 
from a hygienic standpoint, should be so 
arranged as to be worthy of the building. A 
crude and tasteless method of lighting will do 
much to mar the effect of a beautiful interior. 


Imperfectly shaded lighting of compositors’ 
frames by upright incandescent gas. The in- 
candescent mantle is fully exposed to the eye, 
and the angle of glare is 46° at the lower and 16° 
at the upper edge of the upper case. The shadow 
of the compositor also is thrown on the frame by 
a similar unshaded source behind him. 


Good method of lighting compositors’ frames 
by electric-glow lamps. The eye is protected 
from the source by the cylindrical attachments 
to the conical shades. The general effect of 
the lighting is very restful, owing to the 
absence of glare and of light in the top part of 
the room. 


Fic. 5.—CoMPaRISON or Goop AND BaD METHODS oF LIGHTING Composrrors’ FRAMES. 
(Report of H.M. Chief Inspector of Factories, 1911.) 
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WHAT Is MEANT sy “ ADEQUATE 
ILLUMINATION.” | 
The question may perhaps be asked what is 
exactly meant by adequate illumination? The 
problem is one that we in the Illuminating: 
Engineering Society have been studying for 


““: some years, and do not feel confident to return 


a complete.answer as yet. But as an illus- 
tration of some fundamental points in good 
lighting which should meet with general agree- 
ment among those who have studied the 
subject, I should like to quote the following 
simple recommendations, taken from “ Hoe 
“ and Illumination: their Use and Misuse *”: 


Dont work in a flickering light. 
Don’t exposé the eyes to unshaded lights in 
- the direct range of vision. 
Don’t judge illumination by the brightness of 
the lamps. 
Avoid excessive contrasts. 
Use the right type of globe, shade, or reflector. 
Make sure that the illumination is sufficient. 
Keep lamps, globes, and reflectors clean. 
Make sure that lamps are in a right position. 


In Mr. D. R. Wilson’s report the main 
essentials of good lighting are summed up as 
follows :—(1) The illumination must be ade- 
quate ; (2) Glare effécts must be absent; (8) No 
troublesome shadows must be cast on the work. 
These recommendations are intended mainly 
for industrial lighting, but they also have a 
wider application. | 

It is not enough to ensure that the light i in a 
_ room is powerful. - It is much more essential 
the the light should be wisely used, and that the 
illumination should be sufficient at the exact 
spot where the work is carried on: In general, 
lamps should be screened by proper shades and 
reflectors, covering the bare filament or mantle, 
and directing the light where it is needed. The 
motto should be “ Light on the object, not in 
the eyes:” ' 


IMPORTANCE OF SHADES AND REFLECTORS. 


It will be seen that many of the foregoing 
recommendations can be met only by effective 
shading. 

The main functions of a shade are twofold— 
to screen the bright source of light from the 
eyes, and to direct the light where it is most 
needed. Special reflectors are now available 
whose qualities in this respect are accurately 
known. Some are shaped in such a way as to 


* Reprinted from The Illuminating. Engineer, December, 
1912. 
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concentrate nearly all the light downwards ; 
others distribute a moderate proportion of light 
in all directions; others again are designed to 
illuminate only a specific vertical area, such as 
Another use of 


of shadow and give soft effects. To-day it 
may be taken as an axiom that a lamp is 
incomplete until it is provided with the proper 
shade or reflector for the purpose in view. 

One meets many cases in which lights are 
placed in such a way as actually to defeat their 
purpose. For example, take the case of a shop 
window in which a series of bare metallic 


` filament lamps are arranged among the goods. 


In such a position they cannot illuminate the 
goods properly, and the dazzling effect of the 
filament makes it very difficult for those outside 
the window to study its contents with comfort. 
Again, one often sees a bright light, without 
any shade over it, placed at the top of a dark 
flight of stairs. Such a light is often of little 
value to anyone about to descend the stairs, 
since it throws little light downwards and much 
light into the eyes. ‘Consequently the eye is 
dazzled and the background appears dark in 
comparison. In such circumstances one is 
more likely to stumble than not. In very dark 
and sombre surroundings (for example, dock- 
yards, railway yards, etc.), the glaring effect of 
bright sources is still more pronounced, and 
may actually lead to accidents owing to the 
worker being dazzled and not seeing what he is 
doing. 

The following recommendations, framed by 
Professor L. Weber, of Kiel, with a view to 
avoiding glare, are of interest. Whether they 
are, as they stand, applicable to practical 
conditions may be doubted, but they at least 
suggest a basis on which might be drafted some 
useful general recommendations. 

“ A system of illumination may be described 
as ‘glaring’ when it exceeds any of the limits 
specified in the following, namely—(a) If the 
ratio of the intrinsic brilliancy of the source of 
light to that of the illuminated surroundings ~ 
exceeds a certain limit. This ratio should not 
exceed a value of about 100. (b) If the absolute 
intrinsic brilliancy of the source exceeds a certain 
value. The brilliancy of the open candle flame — 
(about 2°5 candles per square inch) might be 
taken as a safe limit. (c) If the angle between 
the direction of vision of the eye when applied 
to the work it is called upon to do (e.g., when 
gazing at a desk, blackboard, or diagram on the 
wall, etc.) and the line’ ftom the eye to the 
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source of light is too small. This minimum 
angle may be provisionally assumed to be 
80 degrees. (d) When the extent (apparent 
area) of the illuminating body is too large. 
The source should not subtend an angle of 
more than 5 degrees at the eye. 


Measurements of Illumination. 


The tendency now is to specify illumination 
in foot-candles at the place where the work is 
actually done. Most authorities agree that this 
is what mainly concerns us in practice. 

A large number of measurements of this 
kind have been presented at meetings of the 
Illuminating Engineering Society, as a result 
of tests in the schools and libraries in London, 
and in these cases it has been found feasible to 
form a fair idea of the intensity of illumination 
required. The amount of light required in 
factories deserves fuller investigation, as the 
conditions vary so widely. 

At present, it must be confessed, we find 
little agreement among manufacturing concerns 
as. to the light needed for specific purposes. 
One will often find a series of works of exactly 
the same kind, carrying out exactly the same 
process, but using a widely different amount of 
illumination. The truth is that the illumination 
really needed has not yet been accepted 
scientifically. The consequence is that many 
people use more light than is really necessary, 
and go to needless expense, while others do not 
- provide what the work requires. Asan illustra- 
tion let me give some figures for the illumina- 
tion of compositors’ frames in printing works, 
described by Mr. Goodenough at a recent 
meeting of the Illuminating Engineering 
Society.* Not only the actual value of the 
illumination, but the distribution varied enor- 
mously. Yet the work carried out in each case 
is the same. 

In the case of six different printing works, 
values of illumination range from 3°4 to 26°8 
foot-candles. 

Again, Mr. Wilson gives the following figures 
for printing, cotton factories, etc. :— 

Illumination ft.-candles. 


Clothing (machine room) 2—36 
Handkerchiefs ,, 2—8 
Composing-rooms . 3—30 
Cotton weaving 1—5 
Linen weaving 3—18 


while in cotton spinning and preparing rooms 
much lower values, ranging from 0°01 to 6 foot- 
candles were encountered. 


* The Illuminating Engineer, London, Vol. V, (1912) 


p. 178.: 
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We need a complete series of investigations 
into the requirements of different classes of 
businesses, and Mr. Wilson, in the course of his 
report, gives the results of more than 2,500 
measurements in over 125 factories, both day- 
light and artificial light being studied. The 
use of illumination photometers is a most 
valuable aid in prosecuting such an inquiry. 
A few years ago there might have been diff- 
culties in finding a suitable photometer, but 
recently quite a number of simple practical 
instruments for the purpose have been devised, 
and the measurement of illumination has now 
come to be regarded as quite: a feasible and 
familiar process. 

Photometric data of this kind, especially if 

supplemented by photographs taken by artificial 
light, and showing the exact conditions under 
which the tests were taken, constitute a most 
valuable record, and the results now being 
obtained, besides their present value, should be 
most interesting in years to come. 
- I need scarcely add that there are a great 
many other questions connected with industrial 
lighting that still await a complete investigation. 
Among these I may mention the best means 
of distributing illumination over the room, the 
comparative advantages of general and local 
lighting, and of direct and indirect systems, and 
the influence exerted by the colour of the light. 
It would seem, therefore, that we need further 
data before we can state what illumination is 
needed for each specific trade. 


Some Important Events of the last 
Few Years. 


In conclusion it may be well to make some 
reference to the series of events during the last 
few years that have contributed to increase 
public interest in industrial lighting. The Home 
Office in this country, it is gratifying to recall, 
was among the first to appreciate the importance 
of the subject, and the valuable reports of His 
Majesty’s Inspector of Factories (our Chairman 
of to-night), during the last few years, have con- 
tained an increased number of references thereto. 
Another report in this country that has served 
to illustrate the need for good lighting is that 
issued in 1910 by the Departmental Committee 
on Accidents in Factories. A special effort was 
made to learn from witnesses instances of 
accidents having been caused by bad lighting 
and evidence from secretaries of a number of 
societies and associations (particularly those 
connected with boiler-makers and foundries) 
expressed the opinion that mishaps very often 
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occur in this way. At the present time the 
English Factory Acts, with a few exceptions, 
make practically no reference to lighting, and 
in the report of the Departmental Committee on 
Accidents it was recommended that a general 
statutory power be given to inspectors to demand 
adequate lighting. The committee was also 
at pains to find out how far it was possible to 
frame suitable standards of lighting for differ- 
ent industrial occupations, and no doubt such 
researches as those already undertaken by 
Mr. Wilson would be very helpful in this 
direction. As explained previously, the possi- 
bility of establishing a standard of this kind 
has been brought much nearer by the develop- 
ment of apparatus capable of taking accurate 
measurements of illumination. 

It is of interest to notice that the latest 
Indian Factory -Act, 1911, makes a special 
reference to lighting as follows: ‘‘(1) Every 
factory shall be sufficiently lighted; (2) In the 
case of any factory which is not in the opinion 
of the inspector so lighted, the inspector may 
serve on the manager of the factory an order in 
writing specifying the measures which he 
considers necessary for the attainment of a suffi- 
ciently high standard of lighting, and requiring 
him to carry them out before a specified date.” 

It may be suggested that, with a view to 
avoiding misunderstandings, recommendations 
of this kind should preferably be supported by 
fuller instructions as to what constitutes good 
lighting. 

It is interesting to notice that the priority 
in legislation of lighting seems to rest with 
Holland, which has already recommended a 
minimum illumination of 10 lux (approximately 
one-foot candle) for ordinary industrial opera- 
tions, and 15 lux for those imposing a special 
tax on the eyes (engraving, embroidery, jewellery 
work, etc.). A very useful summary of such 
legislation was made in the valuable report of 
ithe Conseil d’Hygiéne de la Seine issued in 
1909.* 

- At the International Congress on Industrial 
Hygiene held in Brussels in 1910, I had 
the pleasure of being present and of reading 
a paper on “The Hygienic Aspects of Illu- 
mination,’ when this question was brought 
prominently forward before the notice of the 
representatives of the different nations who were 
present. ‘Indeed, at this congress quite an ex- 
~ceptional amount of attention was given to 
lighting. Papers on this subject were read by 


* The REN Engineer, London, Vol. II. (1909) 
pp. 229, 319. 
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Dr. Broca, Dr. F. Terrien, Sig. F. Massarelli,* 
and Dr. C. Gallenga made special reference to 
the defects of vision met with in the printing 
trade in Italy. It was also at this congress 
that the prevalence of the miner’s disease, 
“ nystagmus,” received closer attention. In 
the summary of the proceedings drawn up 
by the president, special emphasis was placed 
on the need for proper illumination of dan- 
gerous machinery. 

There can be no doubt that the international 
movement for the improvement of illumination 
was greatly fostered by this congress. Subse- 
quently, in 1912, the first international congress 
for the prevention of accidents was held in 
Milan, and here again I was privileged to read 
a paper pointing out the part played by lighting 
in this connection. A suggestion was made 
that the insurance companies might well grant 
specially favourable terms in the case of 
factories which were very well lighted, just in 
the same way as a rebate is at present granted 
in connection with fire insurance when sprinklers 
are installed on the premises. Another sugges- 
tion was that the insurance companies should 
devise some more complete schedule for the 
classification of accidents, a point that was also 
raised in a recent paper before the American 
Association for Labour Legislation by Mr. E. 8. 
Lott, President of the United States Casualty 
Company. Among the causes of industrial 
accidents Mr. Lott includes insufficient lighting. 

Last year a most important step was taken 
by the French Government, who appointed a 
special committee to study the hygienic aspects 
of illumination. On this committee prominent 
physicians and oculists, inspectors of factories 
and engineers, are serving. ; 

The functions of the committee are stated to 
be as follows: (1) To study from the stand- 
point of general health, and its effects upon 
vision, the various methods of artificial lighting 
now in use; (2) To determine the composi- 
tion and quality from a hygienic standpoint of 
the different combustible illuminants, and to 
examine the effect of prejudicial gases and the 
amount of heat developed thereby; (3) To fix 
a certain minimum amount of artificial illu- 
mination favourable to the normal requirements 
of vision; (4) To study the most practical 
methods of measuring illumination; (5) To 
formulate recommendations governing the best 
means of applying customary methods of lighting 


* Dr. A. Broca, “ Hygiène de la Vision” ; Dr. F. Terrien, 
“L'Éclairage Rationnel des ateliers et le surmendge oculaire’’; 
F. Massarelli, ‘‘ L’Eclairage des locaux industriels,” ete, 
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to the chief varieties of industrial operations ; 
(6) To present to the Ministry a report on the 
subject of short-sight and impairments of vision, 
and on the best methods of guarding against 
the causes of myopia. 

The report of the committee has not yet been 
issued, but I am in a position to state that much 
useful work is already being done, and I believe 
that the data collected by this committee will 
be very valuable. More recently still the 
Académie Royale de Médecine in Brussels has 
petitioned the Belgian Government for the 
formation of a similar committee in that 
country, and I have reasons to hope that other 
nations will likewise form committees on 
illumination in due course. I may also men- 
tion that the New York Factory Commission 
is considering the framing of a Bill which will 
require good illumination in factories in general 
terms, and it is anticipated that this may come 
into force in October, 1913. 

This step is largely due to the influence of the 
American Illuminating Engineering Society, to 
whose efforts the great advance in scientific 
illumination in the United States within recent 
years may justly be ascribed. The American 
Society dates back to 1906, the Illuminating 
Engineering Society in London being formed 
just three years later. Within the last few 
months a similar society has been created in 
Germany under the auspices of the Reichs- 
anstalt, a Government institution, and it is 
probable that other countries will follow this 
example before long. 

Finally, it is very gratifying to be able to 
record that, thanks to the untiring efforts of our 
Chairman of to-night, a committee, charged with 
the investigation of industrial illumination, has 
been appointed by the Home Secretary in this 
country. On this committee I have the honour 
of serving. Naturally, I shall not be expected at 
the present moment to discuss the programme 
of this committee, nor to express any opinion 
as to the comparative hygienic or economic 
advantages of various systems of illumination, 
but I have sought to show the great possibili- 
ties of useful work to be done. As mentioned 
above, the formation of committees on illumina- 
tion in the chief countries of the world should 
lead to most valuable results ; doubtless arrange- 
ments can be made for them fo exchange infor- 
mation and to take up specific fields of work so 
as to avoid any possible overlapping. In the 
future it may be possible for their joint results 
to be put forward at an international ‘congress, 
so that some recommendations on lighting, 
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applicable throughout the entire world, will - 
ultimately be agreed upon. This country, which 
may claim to have been the first to establish an 
Illuminating Engineering Society in Europe, 


_and which is in a particularly favourable posi- 


tion to act as a link between the Continent and 
the United States, might well take the initiative 
in calling the first international congress on 
illumination in London. 

I venture to hope that the Royal Society 
of Arts, which has been concerned in the initia- 
tion of so many important movements, and at 
whose meetings the seeds of the illuminating 


- engineering movement were sown, will give its 


influential support to the aims outlined in this 
paper ; thus helping us to bring about a better 
understanding on this most important but 
imperfectly studied subject of illumination. 


DISCUSSION. 


THE CHAIRMAN (Sir Arthur Whitelegge, K.C.B.), 
in opening the discussion, remarked that it would 
be evident to all who had heard Mr. Gaster, or had 
read the information which that gentleman had 
provided, that an overwhelming case had been 
made out for adequate lighting. It was, however, 
needful that the expression “ adequate lighting” 
should be clearly defined, in order that more 
precise knowledge might be available of the 
conditions which made for adequacy. He admired 
and would emulate the reticence which Mr. Gaster 
had shown in the references made to the labours 
of the Departmental Committee charged with the in- 
vestigation of industrial illumination. A heavy task 
was, undoubtedly, before that committee, but it had 
the advantage of being early in the field. Other 
countries might have slightly anticipated us on the 
general question, but in respect to the researches 
being carried out by the Illuminating Engineering 
Society, and other investigations, this country had 
priority. He was much indebted to the author 
for the appreciative references to the work of his 
own department, and particularly the work done 
by his colleague, Mr. Wilson. Mr. Wilson’s work 
was, like that of the Illuminating Engineering 
Society, pioneer work. Nevertheless, it was com- 
plete within its limits, and it furnished an 
example of the clear-headed manner in which the 
complexities of the subject should be approached. 
The speaker hoped that Mr. Gaster’s idea of an 
international conference—Utopian as it might 
seem —would be realised. The committee were 
about to investigate, as far as possible, the 
problems set, and when they had completed their 
study of these questions, it would be their aim to 
draw up their conclusions in a form, not unneces- 
sarily technical, which would be available for the 
guidance of all concerned —the employers, the 
workers, and the work. 
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Mr. F. W. GoopEnovcH congratulated Mr. 
Gaster on his paper, and expressed the hope that 
the lay press, as well as the technical press, would 
give the widest publicity to the views put forward 
by the author, on account of their great value from 
the standpoint of educative possibilities. It was 
essential that users should realise the necessity for 
adequate lighting, the engineer meanwhile realising 
what should be provided, and public opinion being 
stirred while inquiry was being proceeded with. 
Mr. Gaster’s paper would prove of the greatest 
value if it were read by manufacturers and em- 
ployers of labour, as well as private individuals, 
throughout the country. 


Mr. FRANK BAILEY mentioned the difficulty of 
standardising the measurements to which users 
should be referred, and thought that the illumi- 
nating engineer should endeavour to define the 
standard to be attained. He thought, moreover, 
that sunlight, with its moving shadows and its 
varying intensity, according to atmospheric con- 
ditions, furnished an admirable standard by 
which to judge the effects of artificial illu- 
minants. It appeared to him that modern 
lamps placed a powerful and dangerous weapon 
in the hands of users. The application, for instance, 
of an unshaded tungsten metal filament lamp as 
close to the eyes as in the case of the lamps which 
were shown in the author’s illustrations, would be 
a serious matter. The whole subject of screening 
and diffusing the light was worthy of the undivided 
efforts of the Illuminating Engineering Society. 
In the case of a badly-lighted room, the eye 
instinctively sought the origin of the inequality of 
light; in this way bad lighting produced the ill- 
effects which resulted from gazing at the illumi- 
nant itself. He would like to comment upon the 
improvement in the illumination of the hall in 
which he was speaking, wherein, as had been 
explained, there were four electroliers, each of 
which had a distinct method of diffusion, providing 
one of the best illustrations of the great difference 
effected by shades and globes. Much yet remained 
to be done in standardising “adequate illumina- 
tion,” and in producing pleasant effects by simple 
means. There was also the important subject of 
street lighting. With the dangers of fast-moving 
traffic, the question of safety in getting about was 
becoming daily more urgent and acute, and for 
that reason lighting in the streets was a matter of 
vital importance. 


Sir Henry TRuEMAN Woop thought that it 
might be of interest to the members if he narrated 
briefly the history—over 140 years—of the lighting 
of the room in which they were then meeting. 
When the room was first built it was lighted by 
four or five sets of oil-lamps; four of these hung 
from the four corners of the room, precisely in the 
positions now occupied by the chandeliers, each 
pendant having, he believed, three or four lamps. 
There was also a central chandelier of a similar 
character. A lamplighter was employed, who 
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was paid 44d. per lamp per meeting, this 
sum including cleaning and oil supply. Diff- 
culties arose, and there were, at various times, 
complaints made about this man, but, eventually, 
his price rose to 6d. per lamp. This method of 
lighting continued for about eighty years. Towards 
the middle of the last century various experi- 
ments were made, one of which was the installa- 
tion of a Bude light in the centre of the 
room, and this light was kept there for some 
time. It was not until 1854 that it was decided 
that the oil-lamps at the four corners should 
be removed and gas-light lamps be substituted. 
Whether this was actually done he could not say, 
but he was under the impression that, instead, a 
sunlight, or a large central gas-light, was pub in. 
That sunlight, or one similar, was continued until 
1882, when electric light was introduced into the 
building. He believed this installation of electric 
light to be the oldest in London, certainly in any 


* public building. Sir William Crookes, however, 


introduced electric light into his house at Ken- 
sington about a year earlier. This electrical 
lighting of the Society’s building, which was 
effected by an Otto gas-engine and a Siemens 
machine, followed by the addition of an E.P\S. 
storage battery, continued until 1899, when current 
was taken from the street mains, The first intro- 
duction of gas occurred in 1815, when the Society 
put up a lamp outside the street entrance, 
The purification being at that period very imper- 
fect, gas illumination could not be introduced into 
houses. In the thirties or forties gas was used on 
the stairs, and was gradually employed in other 
parts of the building, but did not make its appear- 
ance in the meeting-hall until about 1854. 


Mr. D. R. Wixtson, in thanking the author for 
his complimentary references to his work, ob- 
served that, notwithstanding the great number of 
measurements he had taken, he felt that he had 
but touched the fringe of the very complex subject 
of illumination. He was convinced that the Depart- 
mental Committee (of which he was a joint secretary) 
had a long investigation before it. It had struck 
him as an anomaly of the Factory Acts, that, while 
they provided against several risks to which workers 
were exposed, they left unconsidered that most 
important organ, the eye. He hoped that legis- 
lative provisions, as a result of the committee’s 
labours, would be improved in that regard. 


Mr. C. C. Paterson also referred, in compli_ 
mentary terms, to Mr. Gaster’s paper, pointing to 
that gentleman’s enthusiasm as a great stimulus 
to progression in the matter of illumination. The 
Departmental Committee had reason to anticipate 
a great deal of work, to which even the excellent 
work of Mr. Wilson could not compare in extent. 


Mr. F. WILLCOX remarked upon the pervasive 
character of illumination, affecting, as it did, every 
walk of lifeand phase of business, and every science 
and industry. Before the advent of steam, the use 
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of artificial light was so limited that the eye had 
a small task to perform. The growth of manu- 
facturing industries had created new conditions, 
calling for closer attention. He considered that 
in England the need for revising the methods of 
lighting was greater than in other countries, 
possibly due to climatic conditions. This narrowed 
the pertinence of Mr. Gaster’s paper to the lighting 
of shops and factories, etc., in Great Britain. The 
loss to the British nation, resulting from impaired 
vision consaquent on defective lighting, amounted 
roughly to tens of millions of pounds per year, 
taking all conditions of lighting into account. 
From the economic standpoint, therefore, the cost 
of the proposed investigation would be saved 
many times over by the use of more scientific 
methods of lighting. The speaker then quoted 
from a paper by Mr. V. R. Lansingh on “ The 
Value of Illuminating Engineering to Society,” 
which had appeared in the Transactions of the 
Illuminating Engineering Society. Mr. Lansingh, 
in that paper, had summarised the advantages of 
good illumination as follows:—(1) The increased 
quantity of work per man which it made possible 
without fatigue added; (2) The improved quality of 
work resulting; (3) The decreased cost of artificial 
lighting, due to the intelligent employment of light 
to produce the best results; (4) Decreased liability 
to bodily injuries, which represented economic 
waste; (5) Decrease in cases of defective vision, such 
defective vision impairing the economic value of 
the individual to society in a greater or less degree. 


Dr. W. J. M. ETTLES considered as significant the 
question of quality of the light, inasmuch as this 
directly affected the power of perception. If a test- 
chart, such as was used by opticians and oculists, 
were illuminated with a blue light it would be 
readable for only about half-way down; but when 
illuminated with a red light the whole of the chart 
could be read, showing that while the red light was 
exactly fixed on the retina, the blue light underwent 
greater diffusion. The use of a weak concave lens, 
however, corrected the defect existing in the case 
ofthe bluelight. Further, a pale yellow screen, by 
cutting out the extreme blue rays, enabled people, 
as he had found by experience, to see better, and it 
was advisable to use sucha screen in testing for visual 
acuity. The image perceived was formed from the 
most luminous portion of the spectrum, this image 
being overlaid with the diffusion circles of the 
violet end of the spectrum; increase of visual 
acuity would therefore follow from interposing a 
proper filter, to eliminate the diffusion circles. It 
was of practical import' to consider whether the 
comfort of workers might not be increased by 
filtering out in some way the extreme violet end 
of the spectrum. Another point to which he would 
draw attention was the working at a machine with 
a pool of light on the work, the surrounding objects 
being in darkness. Primd facie that seemed ideal, 
but was, in fact, the reverse. A table lamp which 
threw light on a book facilitated the vision, but 
on turning away to refer, say, to a volume in 
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another part of the room, where there was relative 
darkness, considerable adaptation of the retina 
would be required. A small amount of general 
illumination was advisable. He would refer to the 
question of the older workers in factories who some- 
times suffered from infirmity of sight, optic media 
having developed in their eyes, which caused them 
to become optically denser. A man on the verge 
of taking to spectacles could usually read a news- 
paper better in a bright light, and the investigation 
of the qualitative aspect of lighting might prove 
beneficial to factory workers in this condition, such 
workers being generally fearful of exposing their 
weakness to their employers, 


Mr. T. E. Rircurr said that Mr. Gaster had 
been urwearying in his efforts to impress upon 
those charged with the welfare of others the in- 
estimable value of sufficient and suitable light. 
Naturally, the employer considered primarily 
whether proposed new methods of illumination 
would pay him. The speaker would put forward 
two reasons supporting the economic value of good 
lighting. One reason was the tangible saving 
which often followed the doubling, or even trebling, 
of the effective light. The other reason consisted 
in the definite refusal which usually attended any 
attempt to get permission to enlarge upon the 
subject to others from those who had enjoyed such 
advantage. 

[The speaker then threw upon the screen some 
illustrations, representing typical cases respecting 
which he had obtained definite data. The first of 
these showed a room occupied by girl-workers in a 
dental factory. The light exhibited was fairly 
satisfactory, but not adequate for the minute 
character of the work. On the light being in- 
creased from 32% candle-power to 14 candle-power 
glare effects arose, and these had to be remedied. 
As increased efficiency accompanied the increased 
light, the extra cost, amounting to about two 
and a half times the original, was not quite pro- 
portionate to the increased light; there was gain, 
however, in the increased health of the workers. 
In another instance he exhibited, the output of 
the factory was increased 11 per cent. by doubling 
the illumination. These, and some other cases, 
served to show that those responsible for the 
inception of improved lighting found profit in the 
course they had taken.] 


Mr. R. I. Waruis-Jonzus observed that some 
four or five years ago Mr. Gaster had suggested to 
him the formation of the Illuminating Engineering 
Society. He (the speaker) had not expected the 
success which resulted, and which he attributed 
entirely to Mr. Gaster’s efforts and enthusiasm. 
Mr. Gaster’s allusion to “ adequate lighting” 
reminded the speaker of a certain inspector, who, 
in the early days of electric lighting, described 
work carried out beneath the floor or out of 
sight ‘as “special,” without, however, explaining 
what was meant by the word. The speaker 
wished to refer to the manner of using illuminants. 
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In a certain factory, where special reflectors were 
used to prevent glare from incandescent lamps, 
the work consisting of winding fine wire on small 
spools, the girls were in the habit of deliberately 
turning the shade, so that they received the whole 
glare of the lamp in their eyes. Education in the 
usage of light was, he considered, of importance. 


Miss A. ANDERSON referred to the possibility 
that the ancients had sources of light that modern 
people were not aware of. In the tombs of ancient 
Egypt, wrought out in the centre of mountains, 
remote from the possibility of reflected light, she 
had found a considerable contrast. In those dis- 
covered in the days of lamps or torches, before 
the introduction of electric light, the colours were 
blackened or destroyed. But in the case of tombs 
discovered since electric. light was introduced the 
colours were brilliant. The problem in the 
speaker’s mind was as to the form of light which 
the ancient artists introduced into these tombs, 
without injury to their work. 


Mr. LEON GASTER, replying to the discussion, 
commented upon the agreeable character of the 
remarks which had been made. He could confirm 
Mr. Bailey’s views on street lighting. He had bean 
much interested in Sir H. Trueman Wood’s account 
of the lighting of the premises of the Royal Society 
of Arts, and in noting that the Society was’‘among 
the first to take up electric light. He would like 
to thank Mr. Wilson and Mr. Paterson for their 
very kind remarks, and to support Dr. Ettles’ views 
as to the influence of the quality of the light. 
Certain colours acted in particular ways upon 
people, and, in this connection, something might 
be said relative to the colours of wall-papers. 
He also agreed as to the slow adaptation of the eye to 
strong contrasts of lighting, and a recommendation 
on this point had been made by the Illuminating 
Engineering Society. The inquiry now on foot might 
not have immediate effect; but it was to be hoped 
that it would eliminate present evils from future 
lighting systems and conditions. He admitted, with 
Mr. Wilson, that, while protective measures had 
been taken in respect to injuries to other organs 
and parts of the body, nothing had been done by 
legislation for the eyes. He was glad that Mr. 
Ritchie had confirmed, from important practical 
experience, the expectations which he (the speaker) 
entertained with regard to the better health and 
greater economy which would follow the use of 
adequate illumination. 


A vote of thanks to the author was then pro- 
posed by the Chairman, and carried unanimously. 


THE BALATA (RUBBER) INDUSTRY 
OF BRITISH GUIANA. 

The latex of the bullet or balata trees, when dried, 
furnishes the substance commercially known as 
balata. The collecting of balata has, within the 
last four years, been most extensively carried on in 
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British Guiana, so much so as to have now become 
not only the foremost forest industry, but, judged 
by the value of the exports, the third most impor- 
tant one of the colony. The yields per tree vary 
considerably, the flow being best in the rainy 
season. In very dry seasons many of the trees do 
not flow at all. The yield of a tree depends on 
several circumstances, the size, individual character, 
etc. Under favourable circumstances a tree fifteen 
to twenty inches in diameter, bled eight feet high, 
will yield three pints of milk. The average yield 
works out at about four pounds of balata per tree 
on the first occasion of tapping. On subsequent 
tappings the yields are said to be less. The bullet 
tree is considered to be of very slow growth, but so 
far little is known with regard to the time it takes 
for a tree to grow sufficiently large to be fit for 
tapping, much less how long it takes to reach 
maturity. A balata tree planted in the Botanical 
Gardens in Georgetown in 1880, according to a 
report by the Department of Lands and Mines in 
Demerara, has a trunk forty-eight inches in girth 
and branching eight feet from the ground, being 
over all about fifty feet in height. The tapping of 
the trees under the existing regulations is now 
restricted to one-half of their girths, and the 
incisions in the bark must be so made that they do 
not cross each other, but run one into the other, 
conveying the latex towards the base of the tree. 
The incisions formed in the bark must not be more 
than an inch and a half wide on the outside, should 
not be closer than ten inches, and must not pene- 
trate the full depth of the bark. No balata tree is 
allowed to be bled that measures less than thirty- 
six inches in girth at four feet from the ground, 
and no tree may be re-tapped until the wounds in 
the bark caused by previous incisions have com- 
pletely healed, which usually takes from four to 
five years. Any person who fells, destroys, or 
bleeds any balata tree in contravention of the 
regulations is liable to heavy penalties. The cuts 
are usually made to a height of from twelve to 
fifteen feet only, on the first occasion of tapping, 
but on the next occasion they are frequently ex- 
tended right up the trunk to the juncture of the 
first branches and sometimes higher. Tapping 
operations are as follows. The bleeder starts by 
cutting two oblique channels, extending halfway 
round on the trunk near the base of the tree, below 
which a niche is cut in the bark in which a cala- 
bash is inserted by the brim, so as to catch the 
latex. A series of similar oblique channels are 
then cut at about ten inches apart in criss-cross or 
feather-stitch pattern, each upper channel entering 
the lower one in alternate succession so as to con- 
tinue one above the other in two vertical parallel 
alignments, a short distance apart up the trunk of 
the tree. The milk so collected is then poured into 
gourds or kerosine tins, and transported in these 
to the main camp, where it is placed in specially 
prepared shallow trays called “ dabrees,” in which 
it is exposed to the sun and air to dry. Each 
dabree is provided with an adjustable weather- 
screen constructed of palm leaves, by which the 
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tray can be protected in case of rain. As soon as the 
upper layer has become sufficiently thick and firm 
to allow of removal, it is taken off, hung up first, 
inside out, to drip, and the sheet so obtained is 
then removed to a shelter to complete the drying. 
This process is continued until the tray is empty, 
but fresh supplies of milk are often added to the 
dabree tray after the removal of the dried layers. 
When dried in the dark balata is of a pure white 
colour, but on exposure to light it turns a pinkish 
colour, and eventually becomes a deep, dull-red 
colour. Block balata is prepared by the more 
rapid process of boiling the latex and then running 
it into moulds to dry, and when treated in this way 
it assumes a dark or blackish colour, but in this 
form it is in disrepute, as many odds and ends have 
been found embedded in the thick blocks, purposely 
added to increase their weight, and so defraud the 
purchaser. In Venezuela the felling method of 
collecting the milk is invariably practised. This 
method, although at first used in British Guiana, 
is now against the law there, as it also is in Dutch 
Guiana, and the standing method is now adopted 
in both these colonies with such restrictions as to 
safeguard the life of the tree. By the felling method, 
which involves a comparatively small extra amount 
of labour, the returns immediately obtained are far 
and away in excess of those obtained by the method 
of tapping the trees while standing. The felling 
method is undoubtedly a most wasteful one, as the 
forests are denuded of valuable trees. There are 
no reliable data available as to the yields obtained 
on the successive tappings made after the tree has 
first been bled, the class of men employed as 
bleeders and the condition under which the work 
is carried on being such as to render it difficult, if 
not impossible, to obtain such data. Yet the in- 
disputable fact remains that tracts of Crown lands, 
on which the balata trees were first tapped a 
quarter of a century ago, are still being worked, 
and continue to yield supplies of balata. Besides 
the balata trees, there are other trees in the forests 
of British Guiana which produce latex in appreci- 
able quantities. The most important of these is 
the “Swamp Mabua,” or “ Mabwa” of the Ara- 
waks, also known to the Carib Indians as “ Touch- 
pong,” to the Akawois as “ Kuina-ek,” and to the 
Arecuna Indians as ‘“Ky-cher.” This species 
yields a rubber of good quality which has been 
exported for many years. It is usually classed on 
the market as “Orinoco Scrap,” and frequently 
fetches good prices. Specimen biscuits of it 
prepared for the Rubber Exhibition, 1909, were 
exhibited there. 


CHINESE EARTHENWARE AND 
PORCELAIN. 

Considerable importance is beginning to be 
attached to the exports of Chinese porcelain, 
earthenware, and similar products. Shipments 
from China to the United States and the Philip- 
pines have been yearly increasing, and while the 
trade has attained no great volume, its growth is 
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being watched with some interest. The trade may 
be divided into two general classes, the first repre- 
senting exports of earthenware and common 
dishes for everyday use of Chinese in the United 
States—ware better suited to Chinese needs than 
foreign dishes available. The second class—orna- 
mental ware, including dishes, vases, bric-à-brac, 
and miscellaneous articles—may be further divided 
into new ware and more or less open imitations of 
old ware and antiques. The nature of Chinese 
ware is indicated largely by its origin. More than 
a third of the exports is from Kiukiang, on the 
Yangtze River, and represents the output of 
potteries that have existed in and about that port 
for many years, including modern establishments 
turning out products made to imitate foreign ware. 
According to the American Consul at Hong-Kong, 
about an eighth of the whole is from Swatow, 
where large quantities of the cheap common ware 
used by the Chinese are made. About a third of 
the whole comes from Canton, Kowloon, Lappa, 
and other Pearl River and West River points, repre- 
senting not only the standard ware for Chinese 
use, but including the output of “ Canton ” china- 
ware, which is made for modern foreign uses, but 
in imitation of old pieces or according to old 
designs of decoration. The export of this ware is 
increasing greatly, particularly to the United 
States. On the whole, it has fair merit. It 
can be had in almost any form, according to 
order, but the usual ware for export includes plates 
of various sorts, sizes, and designs, punch bowls, 
toilet sets, and the like, all made in foreign shapes, 
but of native clays, and with more or less native 
decoration. It is generally well vitrified, but 
frequently the workmanship is faulty and the 
glazing imperfect. The glaze on some ware is full 
of spots or “sand holes,” is often imperfectly 
applied, and sometimes is indifferently or badly 
fired. Nevertheless, the demand for the ware 
as a novelty is increasing. Manufacturers and 
exporters of this Canton ware, which comes mostly 
from the Province of Kwangsi and various West 
River points, also carry on most of the trade in 
vases, plaques, figures, and other porcelain articles 
made in imitation of old Chinese art ware. The 
volume of this trade has grown immensely in the 
past few years. While this ware is generally sold 
in Hong-Kong and Canton as an imitation of old 
pieces or as new ware, much is said to be sold else- 
where as genuine old Chinese porcelain, It is said 
that there is no doubt Chinese porcelain making 
can be economically extended as the demand for 
the product develops. The art of making the 
finest forms of porcelain has existed in China from 
so early a date as to give the name “china” to 
much of the product made elsewhere. While there 
seems to be little prospect of such an output of 
high-class work as would again make China an art 
centre, the art has been preserved to sufficient 
extent to afford a foundation for improved modern 
work. Chinese students are giving more attention 
to ceramics, and the better forms of work are 
found from time to time. At present the industry 
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ig on a very unsatisfactory basis, for the methods 
followed are crude and uncertain, and the product 
is faulty to an extent that tells materially against 
its profitableness. However, the industry exists 
to some extent all over China. Deposits of suitable 
materials are found in many parts of the country, 
and in other respects the foundation for a modern 
industry has been laid widely. This includes 
more or less training of experts in the business, 
which in many cases represents family industry 
and family and local traditions for hundreds of 
years. Without question there is a future for the 
industry, and it is probable that there will be 
material growth and development in the course of 
a few years. 


MANUFACTURE OF ITALIAN PASTE 
AT NICE. 

A report of the Italian Consul at Nice states that 
the consumption of macaroni and all other forms 
of “pâtes d’Italie”’ is very general in the South of 
France, and especially on the Riviera. An excellent 
trade is done by the manufacturers of this article 
of food at Nice and other towns along the coast. 
At Nice alone there are no fewer than seventeen 
firms engaged in this manufacture. Owing to the 
present high price of wheat, resulting from last 
year’s bad harvest in France, the manufacturers of 
macaroni of the Department of the Alpes Maritime, 
with those of the Principality of Monaco, have 
lately decided to increase the price of their products 
by 5 francs per quintal (about 2s. 23d. per cwt.). 
The retail prices vary from 70 to 80 centimes 
per kilog (8d. to 33d. per 1b.). 

The imports of macaroni from Italy, which 
is considered superior in quality to the French- 
made article, appears to be declining, and from 
3,787 quintals (7,455 cwts.) to the value of 
147,654 francs (£5,906) in 1906, fell to 2,727 quintals 
(5,368 cwts.) to the value of 125,412 francs (£5,016) 
in 1910, dropping to only 2,334 quintals (4,596 cwts.) 
last year. Italian-made paste is usually sold in 
packets weighing 4 kilog at the rate of 1 franc per 
kilog (4°53d. per lb.). The packets being made up 
on the arrival of goods from Italy, an opportunity 
is afforded to unscrupulous tradesmen for passing 
off inferior goods and thus discrediting the genuine 
Italian article. 


EXPLORATION ON THE INDIAN 
NORTH-EASTERN FRONTIER, 


The Chief Commissioner of Assam has been 
making a tour of inspection of the North-Eastern 
Frontier, along which the road-making and survey- 
ing begun last year are being further advanced in 
the Mishmi country by two working parties of the 
48th Pioneers and ist K.I.O. Sappers and Miners, 
operating in the regions of the Lohit and the 
Dibang respectively. From Debrugarh, where Sir 
Archdale Earle had arrived by special train, his 
party ascended the river in the “‘ Brahmakund” as 
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far as Kobo, last year’s base of the Abor Expedition, 
a post still held by some fifty rifles of the military 
police. The next post, Pillung, lies some twelve 
miles distant, a picturesque spotin a small clear- 
ing in the forest, with a stream close by, in which, 
at the right season, the fishing is excellent. 
Pasighat is really the first post of importance, and 
one which is certain to extend and become an 
important trade centre. The Abors are most 
anxious for facilities for education—at any rate, for 

the opportunity of learning Assamese—to enable 

them to trade successfully in the plains. A large 

gathering of representative chiefs from the neigh- 

bouring villages assembled, and in response to their 

petition the Chief Commissioner promised them 

that a school and dispensary should be opened at 

Pasighat, and similar institutions in connection 

with the trade mart established for seven months 

in the year in the neighbourhood of Rotung and 

Kobang. The trade mart in particular is urgently -~ 
demanded by the Abor clans.' In the vicinity of 

Pasighat the Abors are described by the special 

correspondent of the Calcutta Englishman as a 

most cheerful people, and with their coatsof dark 

red or blue, with flowered patterns, strings of 

beads, and quaint bamboo head-dress, as presenting 

a very picturesque appearance. Though not of 

particularly large physique the men are sturdy and 

very fit looking, and possess a most enlightened 

taste for rum. The women are splendidly propor- 

tioned, and it is they who do all the work, both 

in the fields and in spinning and weaving cloth. 

From Pasighat an interesting trip can be made to 

Balek, a post on a hill some five miles distant, also 

held now by some fifty rifles of the military police. 

The villagers on the way welcomed the Chief 

Commissioner in a very friendly manner. Leaving 

Pasighat, the party continued the journey down 

the Dihong in country boats to Sibia-mukh. 

Here a gathering of Abor and Miri headmen and 

villagers were assembled, and in point of physique 

appeared not at all inferior to their brethren of the 

hills. The Miris were formerly the slaves of the 

Abors living in the hill tracts, who escaped and 

settled in the plains, and the fact that they have 

suffered no deterioration lends encouragement to 

the hope that there will be an influx to the plains 

to take up some of the vast tracts of land at present 

uncultivated. In conclusion, the correspondent 

mentions that Sadaya has made surprising progress, 

within a year a large tract of the jungle having 

been cleared, and new houses and bamboo huts 

springing up on every side, while a substantial 

contingent of ladies—a sure sign of civilisation— 

has invaded the town. 


ENGINEERING NOTES. 


Waterproofed Concrete.—Concrete, whether re- 
inforced or not, has always been found more or 
less defective in regard to cistern walls and other 
construction work where damp has to be guarded 
against, and there have been numerous trials with 
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varying results—especially in America, where the 
material is so much in use—in order to arrive at 
the constituents of a thoroughly waterproofed 
concrete. In connection with this, Mr. L. W. Page, 
of the United States Geological Survey Department, 
which has always taken a more prominent part in 
engineering investigation than its name would 
lead us to suppose, has found that by mixing the 
cement with heavy residual oil of 0'93 specific 
gravity in the proportion of 10 per cent. by weight, 
a very effective result is obtained. The drawbacks 
are longer setting time and some loss of adhesion 
to plain bars, but this was not perceptible in the 
case of wire-mesh reinforcement. As the former 
defect is not of much consequence in most classes 
of work, and the latter can be overcome by a more 
liberal use of material, Mr. Page’s discovery is 
likely to be of much practical value. 


Ventilation of New York Railway Tunnels.—The 
Pennsylvania railway station in New-York City is 
placed deep below the surface of the city—a sort 
of enormously exaggerated Bank Station as we 
know it on the Central London line—naturally so, 
as it deals with heavy country passenger traffic to 
all parts of the United States. From it extend 
nearly sixteen miles of tunnelling, including sub- 
aqueous portions under the Hudson and Hast 
Rivers. The ventilation of these tunnels, both as 
regards its necessity and its provision, has been the 
subject of much consideration. It was decided 
that there should be in the cars not more than 
8 parts of carbon dioxide in 10,000 parts of air, 
which is equivalent to 30 cubic feet of air per 
minute per passenger, and in the tunnels under 
the East River an amount equal approximately to a 
20 minute air change. It was finally settled that 50 
cubic feet per minute per person should be supplied, 
or 66 per cent. in excess of the above minimum 
standard. The forced-draught system was adopted, 
and the average air velocity in the tunnels due 
to the operation of the fans alone is about 8 miles 
per hour, this being increased to about 30 miles per 
hour by the piston action of the moving trains. 
The air is forced into each tunnel through a divided 
nozzle delivering it at each side through expanding 
outlets in the direction of the traffic, so that an 
injector effect is produced. The fans are of the 
Sirocco type with multi-blade drum blades. They 
are belted to induction motors and equipped with 
three step cone pulleys, by which speeds of 70 and 
40 per cent. of the maximum may be obtained, 
thus enabling the power expended to be regulated 
according to the more or less crowded conditions 
of this traffic at different periods of the day. 


Articulated Locomotives for High Speed.—The 
main purpose hitherto of the Mallet, and other 
locomotives of this type, has been that of drawing 
heavy train-loads where adhesion, weight and 
tractive force are the chief requirements, the con- 
sideration of speed being secondary. Recently, 
however, the advantage of articulation in rounding 
sharp curves has been brought into play when 
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speed is a matter of importance. We have recently 
seen the description of the performance of a Mallet 
simple locomotive planned to run at a speed of 
50 miles per hour. More recently, the Tasmanian 
Government Railway Commissioner has imported 
a Garratt passenger locomotive, also an articulated 
type, which has attained a speed of 55 miles an 
hour on the narrow-gauge lines of that State. If 
these engines are found to be able to develop speed 
and extreme flexibility at the same time, there is 
a future before them which has not hitherto been 
realised. 


The Largest Duirect-current Generators in the 
World._The machines to which this description 
can be applied are being put up by the Southern 
Aluminium Co. at Whitney, in the United States. 
These are included in a plant which is designed 
for the manufacture ‘of aluminium. There are 
seven generators, each mounted above a vertical- 
shaft hydraulic turbine, and they are designed to 
deliver 20,000 ampéres at 250 volts while operating 
at a speed of 170 revolutions per minute. The 
wheel-governors are provided with remote-electric 
hand and automatic control, and provision is made 
for a safety runaway speed 75 per cent. in excess 
of the normal. The generators are placed directly 
over wheel-pits, and the entire weight of the 
rotating element will be supported from an over- 
head thrust-bearing. The diameter of each unit 
is 22 feet, and its weight is 150 tons. It is antici- 
pated that in the course of this year a section of 
the plant capable of producing 25,000 tons of 
aluminium annually will be completed, and that 


the entire plant will be in operation by the middle 
of next year. r 


A New Aerial Passenger Ropeway.—The old 
ropeway at Kohlerer in the Tyrol, which has done 
so much good service, has been recently superseded 
by a new one containing all the latest improvements 
in this class of work. The difference between the 
levels of the two termini, which are only hori- 
zontally apart by 5,250 feet, or about one mile, is 
2,755 feet, so that the slope is excessively severe, 
requiring much careful designing to contend 
with unusual stresses. The double-steel wire-rope 
employed for the track is supported on twelve 
framed steel trestles. The car, which has a 
capacity of sixteen persons, is drawn by a double 
traction wire electrically driven from the upper 
station, The arrangements for signalling, telephone 
communication, etc., with the car are very com- 
plete. Though we are not aware of anything 
special of the kind in this case, the sensation of 
being carried over great chasms at a dizzy height 
has no doubt a deterring effect on passengers as 
regards ropeways generally, but the care taken in 
design is so great, and the dangers arising from 
defective material is so small, that this economical 
method of reaching great heights quickly should 
be more in use than it actually is. Messrs. 
Bleichart & Co., of Leipzig and London, were the 
constructors of the Kohlerer ropeway. 
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Bush Motors in Australia.—Like other new 
countries where development in mining and other 
industries is faster than the requirements of 
carriage by rail or even by road can be effected in 
order that a market may be reached, Australia has 
been handicapped in some of its outlying districts. 
Invention accordingly has been stimulated, and 
the Bottrill Road Motor,-an Australian invention, 
has been produced and is in successful use in 
Victoria, South and Western Australia. The 
principle of this ingenious machine is that it 
carries short lengths of its own rails and lays them 
down automatically ahead of its wheels in any sort 
of soft or sandy ground, the wheels then rolling 
over them and lifting them up behind and over the 
rim so as to be used again and again. It would 
take an elaborate description, accompanied by 
drawings, to explain completely how this is done. 
It might be said, however, that each of the eight 
broad wheels which support the motor is divided 
vertically in the direction of motion into two rims 
with a flange between. Each of these divisions 
has four short, straight lengths of bearers on very 
wide-based rails in contact with the wheel tyre, 
each bearer being diametrically opposite to another, 
and these are connected at each of their ends by 
steel ropes, through holes in the rims, to the inside 
of the latter ; the other half-section of the wheel is 
similarly equipped, but the bearers are so arranged 
as to alternate with those of the other half. Hence 
when one bearer on one half is rolled over by aquarter 
revolution of the wheel, the next following bearer 
on the other half is being placed on the ground to 
be rolled over, so that by the time one revolution 
of a wheel has been effected, eight lengths of rail 
have been laid, rolled over, and picked up for a 
further advance. This goes on simultaneously, of 
course, with the other seven wheels of the motor. 
The dead weight is 33 tons, and the maximum net 
load 35 tons. The motive power is supplied by 
paraffin by means of two 9-inch cylinders with 
9-inch stroke, developing 40 brake horse-power. 
One of these machines has been working success- 
fully across a practically roadless, sandy desert 
between Port Augusta and the Gunson Copper 
Mines, a distance of 96 miles. 


Petrol Motor-car Ferry.—Every day we are 
seeing new applications of oil for the production 
of motive power. Generally, it would not 
be thought economical to drive by this means 
the huge ferry-boats which are now so much 
in use, especially in America, to carry trains 
across waterways, a device which is so much 
wanted for economical transport of goods and com- 
fort of passengers across the English Channel. In 
the case under notice, the Evansville Railway 
Company carry their trins across the Ohio River, 
and there being only an average of one round trip 
per hour, there is a good deal of waiting time. 
Hence the obvious waste of steam operation. In 
the design of the hoat, which has been working to 
the satisfaction of the company, consideration had 
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to be given to its ability to withstand the effect of 
wind and currents, and to break its way through 
the ice during winter. The boat is 130 feet in 
length and 34 feet 6 inches in beam, and with her 
load of two cars has a displacement of 150 tons. 
There are two gasolene engines housed on either 
side of the track, each of 54 horse-power with a 
7-inch bore, a 9-inch stroke, and a normal speed of 
350 revolutions per minute. Side paddle-wheels 
are used. The circumstances necessitated a very 
shallow hull which involved some novel features, 
such as the formation of the boat by means of a 
pair of bridge trusses, the bottom members of 
which are on the bottom of the hull and the upper 
members above the deck level. The running costs 
are about £2 17s. per day. 


The Largest Cold Storage and Refrigerating 
Plant. — The collection of food from nearly all 
the more undeveloped parts of the world to its 
centres of civilised population is one of the 
remarkable facts of the time, and how it is dealt 
with by modern science must seem even a marvel 
to the old man who invented some forty years ago 
the system of refrigeration, and who was found 
recently, as is not uncommon in such cases, to be 
living in abject poverty. Russia in Europe and in 
Asia is a great source of supply of dairy produce, 
eggs, etc., to its Western neighbours, and accord- 
ingly St. Petersburg has just opened a plant of 
this kind which is capable of storing no less than 
1,500 railway waggon loads of perishable goods, viz., 
fresh and frozen meat, frozen fish, game, fowl, 
fruit, vegetables, eggs, etc. The plant has been 
built by the St. Petersburg Cold Storage Company, 
and it has a heat-extracting capacity of 1,800,000 
calories, which is certainly the greatest of the kind 
in Europe. A recent number of the Railway 
Gazette calls attention to the want of systematic 
close working arrangements between the railway, 
shipping, and cold storage companies in general] in 
connection with this Russian trade, and looks 
forward to the concentration indicated by the 
establishment of the St. Petersburg plant to 
introduce a better state of things in this respect. 


NOTES ON BOOKS. 


ROYAL COPENHAGEN PoRCELAIN. By Arthur 
Hayden. London: T. Fisher Unwin. £2 2s. net. 
About a year ago there appeared in these columns 

a notice of a sumptuous volume entitled “ Kénig- 

lich-Sachsische Porzellanmanufaktur, Meissen,” 

which was published in celebration of the two- 
hundredth anniversary of the foundation of the 
famous Dresden factory. We have now an 
equally handsome book giving an account of 
the history and development of the Copenhagen 
porcelain from the eighteenth century to the 

present day. i 

The origin of porcelain manufacture in Europe 
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is full of romance, although the secret was known 
in China from very early times, it was so carefully 
guarded that it was not until the beginning of the 
eighteenth century that it was hit upon by the 
brilliant young chemist—or alchemist, as he was 
Supposed to be—Johann Friedrich Böttger. The 
story goes that he was established by Frederick 
Augustus, Elector of Saxony, at a laboratory at 
Meissen, where his life was that of a guarded 
prisoner with a wonderful secret. When Saxony 
was invaded by Charles XII. of Sweden, Böttger 
and his workmen were hurried off to the fortress 
of Kénigstein. A year later he was back in 
Meissen, continuing his experiments, and “in 
1709 he produced his true hard porcelain from 
natural earth obtained from Aue, near Schnee- 
berg.” 

Every possible precaution was taken to keep 
the secret. The workmen were bound to swear an 
oath, “silence till death,” and the punishment for 
breaking it was lifelong imprisonment in König- 
stein. Naturally these prison-like conditions 
excited in the men a wild desire to escape, and in, 
1718 the principal workman at Meissen fled and 
reached Vienna, where he established a porcelain 
factory.. From here the secret was spread far and 
wide by a workman named Ringler, and during 
the next fifty years a number of factories were sòt 
up, including one at St. Petersburg. 


It is difficult to realise the burst of enthusiasm 
which greeted the discovery of Böttger. ‘ Soldier- 
princes,” says Mr. Hayden, “engaged in the wars 
which were waged in the German States turned 
aside to indulge in speculation concerning the new 
art. In 1717 about a hundred and fifty pieces of 
fine porcelain . . . were acquired by Augustus the 
Strong of Saxony from the King of Prussia in 
exchange for a regiment of dragoons, without 
uniforms, horses, or arms.” 


The manufacture of porcelain was introduced 
into Denmark by Frederick V., who, anxious to 
indulge the ruling passion of kings, built a factory 
near the Blue Tower at Christianshavn. It was 
not, however, till the Frenchman, Louis Fournier, 
was induced to take charge of the work that any 
success was achieved. Fournier pieces are now, 
of course, extremely rare and valuable, and Mr. 
Hayden gives a list of the authenticated specimens 
of this period. 

It is quite impossible within the narrow limits 
of a notice to follow the fortunes of the Royal 
Copenhagen Porcelain Factory. Those who desire 
to do so will find them fully set forth here, 
together with careful descriptions of all the more 
noteworthy pieces. Mr. Hayden is an enthusiastic 
admirer of this ware, and he prophesies a brilliant 
future for the Copenhagen factory. He writes 
with a great knowledge of porcelain, and he has 
spared no pains in collecting the plates and illus- 
trations—nearly two hundred in number—which 
enrich his pages. The book is a valuable contri- 
bution to the subject, and should be read with 
interest by all amateurs of china. 
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GENERAL NOTES. 


t 


LIGHT AND ILLUMINATION. — A useful little 
pamphlet, entitled “ Light and Ilumination: their 
Use and Misuse,” has been reprinted from the 
Illuminating Engineer, the official organ of the 
Illuminating Engineering Society (London). It 
gives a few simple rules to ensure good lighting, and 
deals with such subjects as the distribution of 
illumination, the choice of globes, shades and 
reflectors, the amount of illumination necessary, 
the effect of reflection from walls and ceilings, 
factory and shop lighting, etc. The question of 
good lighting is obviously one that affects every- 
body, and—to judge from the manner in which 
most buildings, public and private, are illuminated 
—it is to be feared it is at present understood by 
comparatively few. Those interested in the subject 
are invited to communicate with the Secretary of 
the Illuminating Engineering Society, 32, Victoria 
Street, S.W. 


INTERNATIONAL INSTITUTE OF AGRICULTURE, 
Romuet.—The International Institute of Agriculture 
has just published the first volume of the Inter- 
national Year-book of Agricultural Legislation 
(1911). This volume contains all the legisla- 
tion relating to agriculture published in the 
whole world during the year 1911. The most 
important laws and regulations have been repro- 
duced in extenso in French. In the case of other 
laws and regulations only the titleand source have 
been given. The Year-book is arranged systemati- 
cally; the laws and regulations are divided into the 
following categories: 1. Agricultural and com- 
mercial statistics, organisation of statistical 
services; 2. Trade in agricultural produce, fer- 
tilisers, and live-stock; 3. Financial laws and 
customs tariffs in relation to agriculture; 4. Vege- 
table production, manufacture of vegetable pro- 
ducts; 5. Animal production, manufacture of 
animal products; 6. Agricultural institutions, 
agricultural education; 7. Plant diseases, weeds 
and animals injurious to agriculture; 8. Co-opera- 
tion, insurance, and agricultural credit; 9. Rural 
landed property, home colonisation; 10. Rela- 
tions between capital and labour in agriculture; 
11. Rural sanitation, rural police. The work is com-. 
pleted by two detailed indexes, one chronological 
according to country, the other alphabetical 
according to subject. The Year-book (price, 
10 francs) can be obtained on application to the 
International Institute of Agriculture (Rome, 
Villa Umberto I.), or at the principal booksellers. 


TUNNEL UNDER THE RHINE.—It is intended to 
construct a tunnel under the Rhine at Coblenz, 
to replace the famous bridge of boats which at 
present connects the town with Ehrenbreitstein, 
on the opposite shore. A bridge across the same 
river, from Neuwied to Weissenthurm, is also to be 
built, and will be probably opened in 1914, 


` 
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THE PRODUCTION OF APPLES IN THE UNITED 
StratEs.—The appie crop of the United States for 
1912 has been a good one, and showed a consider- 
able increase on that of the previous year. It is 
estimated that the production of 1912 is upwards 
of 38,300,000 barrels. The value of the apples 
exported from the States to the United Kingdom 
in 1910 amounted to 2,480,000 dollars (£496,000); 
or double that of the previous year. 


THE FRENCH ARTIFICIAL SILK InpustRY.—Three 
processes for the manufacture of artificial silk are 
in general use in France, namely the Chardonnet, 
the Viscose, and the so-called vegetable casein. 
Recently patents have been taken’ out for an 
artificial silk the base of which differs from those 
now in use. It has the advantages that it is not 
inflammable, it is unaffected by humidity, and 
indestructible by acids or alcohol. The new silk 
is at base spun glass—spun at one-eighteenth of a 
hair’s diameter. This almost imperceptible fila- 
ment, to which the addition of different chemical 
products gives brilliancy and suppleness, is said in 
France to be stronger and more solid than any of 
the other artificial silks of commerce. It can be 
twisted, braided, or woven with extraordinary 
facility, and constitutes a real advance in that 
industry, the product of which the Germans call 
‘‘olanstoff,” and the French “artificial silk.” 


THE TIMBER RESOURCES OF QUEBEC. — The 
timber resources of Quebec are enormous, though 
greatly diminished in past years by forest fires. 
The privately-owned timber lands comprise about 
6,000,000 acres, and are able to supply 500,000 
to 1,600,000 cords of wood per annum for years to 
come. The island of Anticosti alone is able to 
produce 80,000 to 100,000 cords per annum for 
years, a good portion of which, however, will 
probably be converted into pulp in the near future, 
as a large mill is now in course of erection there. 
Pulp mills are also being built in other parts of 
the province, so that the pulp industry is bound to 
flourish in the near future. The forests leased 
to lumbermen by the Provincial Government are 
called limits, and their total area covers about 
45,000,000 acres. 


PETROLEUM Deposits In §14m.—The discovery 
of a petroleum well, situated above the Tachin 
River in the district of Korat, has been reported. 
It is said that the discovery was first made by 
some Laos villagers about five years ago, and these 
people have been utilising the oil for their own 
needs and also selling it to neighbouring villagers 
on a small scale. No attempt has been made to 
bring up the oil in large quantities, the present 
method to draw the oil out being with long 
bamboos fixed together, and a depth of sixty feet 
is said to have been reached. The well is in an 
open glade of the forest, which thickly covers the 
whole of that part of the country. In its present 
crude state the oil smokes heavily when burnt. 
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The greatest drawback in the development of this 
valuable find seems to be the position of the well— 
about two hundred miles from the nearest railway 
station. Reports of oil discoveries in the Siamese 
districts bordering upon Burma, according to the 
American Vice - Consul at Bangkok, are also 
current, 


Rumanian Ort Propuction.— According to 
statistics published by the Moniteur de Pétrole 
Roumain, the production of crude petroleum in 
Rumania during the first six months of 1912 was 
864,901 tons, or 171,548 tons more than in the 
corresponding period of 1911. Moreover, this 
increase might have been further augmented had 
transportation facilities been better. A number of 
productive wells were compelled to shut down 
because an insufficient number of trains were avail- 
able. It is estimdted that about 2,000,000 tons 
have been produced during the year; and, as the 
home market is limited, most of the petroleum 
is exported. For instance, 68,639 tons. were 
exported to Egypt alone in 1911, „being about 
64 per cent. of the total annual consumption of 
that country. 


Tom Mexican Om Inpustry. — The most 
interesting development in the resources of Mexico 
during the year 1911 occurred in the oil industry. 
The best available statistics showing the production 
of petroleum in Mexico during the past five years, 
give the following figures: 1907, 1,000,000 barrels; 
1908, 3,481,000; 1909, 2,489,000; 1910, 3,333,000 ; 
and 1911, 11,500,000 barrels. The production in 
1911 places Mexico in the third rank of the oil- 
producing , countries of the world, its production 
being surpassed only by that of the United States 
and Russia. The impetus given to this industry 
by the greatly-increased production has naturally 
had a very decided effect on trade in general, more 
particularly in the oil regions of northern Vera 
Cruz and in the city of Tampico. 


SALE OF PAINTINGS AT THE VENICE EXHIBITION. 
-—It is announced officially that the total amount 
realised by the sale of paintings, etc., at the tenth 
International Exhibition of Fine Arts, recently 
held at Venice, amounted to 500,844.55 lire 
(£20,033). This is the largest amount yet realised 
at any of these exhibitions. 


THRIFT IN DENMARK. — According to a recent 
report from the Italian Consul at Copenhagen, the 
sums deposited at the savings banks in Denmark 
have increased considerably of late years. In fact, 
during the financial year 1910-11 these deposits 
rose from 768 million kronen (£42,314,049) to 
803 million kronen (£44,267,382), or 44 per cent. 
During the same period the deposits at the other 
banks and financial institutions increased from 
710 million kronen (£39,118,291)- to 776 millions 
(£42,754,821). 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


FEBRUARY 12.—CLAYTON BEADLE and Henry 
P. Stevens, M.A., Ph.D., F.L.C., ‘“‘ New Sources 
of Supply for the Manufacture of Paper.” 
CHARLES FREDERICK Cross, B.Sc., F.L.C., ma 
preside. 


FEBRUARY 19.— Ernest MARRIAGE, “The 
Adulteration of Jam.” James CANTLIE, M.A., 
M.B., F.R.C.S., will preside. 


Frsruary 26.—Henry J. Winson, Secretary 
of Gardner’s Trust for the Blind, Chairman of 
the College of Teachers of the Blind, ete., ‘“ The 
Education and Employment of the Blind.” 
Lorp ALGERNON Percy will preside. 


Marca 5.—E. Russert Burpon, M.A., “ The 
Development of Research Work in Forest 
Products.” 

Marca 12.—James BUCKLAND, 
Farming as a British Industry.” 


‘¢ Ostrich 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
FEBRUARY 13.—Sir WILLIAM LeEE-WARNER, 
G.C.8.1., LL.D., “ Kathiawar.” Tus RIGHT 
Hon. Loro Wiuuinepon, Governor-designate of 
Bombay, will preside. 


Marcu 6.—J. Forrest Brunton, “ The City 
of Karachi.”’ 
APRIL 17.—N. Q. CHonmetey, C.S.I., late 


Commissioner, Magwe Division, Burma, “ The 
Burma Oil Fields.” 


May 29.—SırR Jonn BENTON, K.C.LE., “ Trri- 
gation in India.” ° 


COLONIAL SECTION. 
Tuesday afternoon, at 4.80 o’clock :— 
FEBRUARY 25.—-Miss Erra C. Sykes, “ Open- 
ings for Educated Women in Canada.” THE 
Rieut Hon. Earn Grey, G.C.B., G.C.M.G., 
G.C.V.O., late Governor-General of Canada, will 
preside. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


Cyrin Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 


Syllabus. 
Lecture I.—FEBRUARY 10.—Small Paintings 
from B.c, 1500 to a.D. 1499.—Kigyptian paintings on 
papyrus—Greek work on ivory—Roman gold glasses 
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and paintings from the Fayum of the 2nd and 3rd 
Centurios—Illuminated manuscripts from the 7th 
Century onwards—Anglo-Saxon portrait enamels of 
the 9th Century and Byzantine and Limoges 
portrait enamels. 


LECTURE II.—Frsruary 17.—Small Paintings 
from a.p. 1500 to a.p. 1699.—Holbein’s miniatures 
on vellum or card—The miniatures of Nicholas, 
Hilliard, Isaac and Peter Oliver, Sir B. Gerbier, 
Samuel Cooper, John Hoskins, and Nathaniel 
Dixon in England; and abroad, Giulio Clovio and 
the Clouets—Italian and French portrait enamels, 
especially from Limoges, by Leonard Limousin, 
Pierre Courtois, and Jean and Nardon Penicaud— 
The work of H. Toutin of Chateaudun, and Foucher 
of Blois—Jean Petitot and Pierre Bordier, Fr. 
Huard, J. Landin and T. Tompion of London. 


` Lecture III.—Frsruary 24.—Miniatures from 
A.D. 1700 to a.p. 19138.—The miniature work of 
L. Crosse and Bernard Lens; and abroad, that of 
Fr. Boucher and Adolph Hall—Work on ivory by 
Richard Cosway—Miniatures on ivory or enamels 
by Ozias Humphrey, G. Spencer, Nathaniel Hone, 
Geo. Engleheart, John Stuart, H. Edridge, A. 
Plimer, Sir W. Ross, Sir W. Newton, R. Thorburn, 
O. F. Zincke, H. P. Bone, W. Essex, in England ; 
abroad, the work of Mansion, Isabey, and J. W. 
von Qvistgaard particularly, and quite modern 
work. : 


Francis Wittram GoopENOUGH, ‘Coal Gas as 


a Fuel for Domestic Purposes.” Two Lectures. 
March 8, 10. 


PROFESSOR JOSEPH ERNEST PeTAVEL, M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip SoMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


Dates to be hereafter announced :— 


F. G. Oarrve, C.B., LL.D., 
Museum.” 


“The New Science 


C. L. MacCartay, “ Steel Pipes versus Cast- 
Tron Pipes for the Conveyance of Cas, Water 
and Air.” 

Warrer C. Hancock, B.A., 
Properties of Clay.” 


James CantTLIE, M.A., M.B., F.R.C.S., D.P.H., 
‘ Chinese Medicine.” 


“The a 


H. V. lLancuester, F.R.I.B.A., ‘ The 


Architectural Treatment of Shops.” 


FRANK Batuey, M.Inst.C.E., “‘ Electric Supply 
in London.” 


AxEeL WELIN, A.I.N.A., “ Life-saving at Sea.” 
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MEETINGS FOR THE ENSUING WEEK. Engineers, Junior Institution of, at the Institution of 
» Electrical Engineers, Victoria-embankment, W.C., 
MONDAY, FEBRUARY 10...ROVAL SOCIETY OF ARTS, John- 8 p.m. Combined Meeting with the Architectural 


street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Cyril Davenport, “The Art of Miniature 
Painting.” (Lecture I.) 

Geographical Society, Burlington-gardens, W., 


8.30 pm. Mr. D. G. Hogarth, “The Balkan 
Peninsula.” 


East India Association, Caxton Hall, Westminster, 
S.W.,4p.m. Mr. P. C. Tarapore, ‘“ Mass Educa- 
tion for India.” = 

Mechanical Engineers, Institution of, Storey’s-gate, 
S.W.,8p.m. (Graduates’ Lecture.) Professor E. G. 
Coker, ‘‘The Applications of Polarised Light to 
Mechanical Engineering Problems of Stress Distri- 
bution.” 

Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Mr. G. W. 
Watson, ‘‘Motor Transport and the Brewing 
Industry.” 


Surveyors’ Institution, 12, Great George-street, 


S.W., 8p.m. 1. Mr. W. Woodward, “Building 
By-laws and Regulations as affecting the Housing 
of the Working Classes.” 2. Mr. M. P. Holmes, 
“Some Urban Housing Problems.” 


Post Office Electrical Engineers, Institution of, at 
the Institution of Electrical Engineers, Victoria- 
embankment, W.C., 6 p.m. Mr. 5. A. Pollock, 
“ Loading Coils.” 

Architectural Association, 18, Tufton-street, 
S.W., 7.30 p.m. Lecture by Professor W. R. 
Lethaby. 


TUESDAY, FEBRUARY 11...Sociological Society, at the ROYAL 


SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5.15 p.m. Mr. H. W. V. Temperley, ‘“‘ Federalism.” 


Asiatic Societv, 22, Albemarle-street, W., 4 p.m. 
Miss Gertrude Lowthian Bell, ‘Fortress and 
Palace in Western Asia.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘The Heredity of Sex and 
Some Cognate Problems.” (Lecture V.) 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
1. Mr. C. W. Methven, ‘Durban Harbour, South 
Africa.” 2. Mr. ©. J. Crofts, ‘Natal Harbour 
Works.” 


Sanitary Institute, 90, Buckingham Palace-road, S.W., 
7.30 p.m. Discussion on ‘‘ Eighth Report of the 
Royal Commission on Sewage Disposal on Standards 
and Tests for Sewage and Sewage Effluents dis- 
charging into Rivers and Streams.” 


Photographic Society, 35, Russell-square, W.C., 
8 p.m. Annual General Meeting. 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, 8.W., 8.30 p.m. Sir Everard im Thurn, “The 
Less Known British Islands in the Western 
Pacific.” 

Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8p.m. 1. Messrs. E. H. Farr and R. Wright, 
‘“ Note on Standardised Powdered Extract of 
Aconite.” 2. Messrs. E. F. Harrison and P. A. W. 
Self, “The ‘ Lead Number’ as a Test for Asafetida.” 


WEDNESDAY, FEBRUARY 12...ROYAL SOCIETY OF ARTS, 


John-street, Adelphi, W.C.,8p.m. Messrs. Clayton 
Beadle and Henry P. Stevens, ‘‘ New Sources of 
Supply for the Manufacture of Paper.” 


Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. ` 

Automobile Engineers, Institution of, at the Institu- 
tion of Mechanical Engineers, Storey’s-gate, S.W., 
8 p.m. Mr. F. W. Lanchester, ‘“ Worm Gearing, 
Generating, Cutting, and Testing.” 


Association. Mr. R. P. Mears, “ Engineering and 
Architectural Features of the New Station at 
Birmingham (Snow Hill) of the Great Western 
Railway Company.” 


Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Mr. W. L. Behrens, ‘‘ Dragons, etc.” 


United Service Institution, Whitehall, S.W., 3 p.m. 
Major C. L. Graham, “The Organisation and 
Training of British Cavalry.” 


Aeronautical Society, at the United Service Insti- 
tution, Whitehall, S.W., 8.30 pm. Mr. L. 
Bairstow, “The Law of Similarity connecting 
Models and Full-sized Machines.” 


Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. E. A. Peake, ‘An Account of a Flint Factory, 
with some New Types of Flints Excavated at 
Peppard Common, Oxon.” 


THURSDAY, FEBRUARY 13...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Sir William Lee-Warner, ‘‘ Kathiawar.” 


Royal Society, Burlington House, W., 4.30 p.m. 


Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Sir Sidney Lee, ‘The Dawn of Empire in Shake- 
speare’s Era.” (Lecture I.) 


Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. F. Brown, “Some Awful Examples.” 


Optical Society, in the Rooms of the Chemical 
Society, Burlington House, W., 8 p.m. 1. Annual 
General Meeting. 2. Mr. H. P. Wiggins, “The 
Mining, Preparation and Uses of Mica.” 


Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. 


Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. S. Bylander, ‘‘ Three Steel-Frame 
Structures in London.” 


FRIDAY, FEBRUARY 14...Chadwick Public Lectures, at the 
Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 8.15 p.m. Mr. H. P. Boulnois, ‘‘ Hygiene 
of the Home.” (Lecture II.) ‘ 


Royal Institution, Albemarle-street, W., 9 p.m. 
Professor Andrew Gray. ‘‘ New Gyroscopes and 
their Applications.” 


» British Foundrymen’s Association, Northampton 
Institute, Clerkenwell, E.C., 8 p.m. Mr. P. W. 
Worrell, “ Pattern Making.” 


Malacological Society, Burlington House, W., 8 p.m. 
Annual Meeting. 


Astronomical Society, Burlington House, W., 5 p.m. 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. F. H. Taylor, “ Electrical In- 
stallationsin Metal Conduit, with special reference 
to Earthing.” 


Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 1. Annual General 
Meeting. 2. Professor G. H. Bryan, ‘‘ The Dyna- 
mics of Pianoforte Touch.” 


Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 pm. 1. Annual General 
Meeting. 2. Mr. A. E. L. Scanes, ‘‘ Modern Con- 
densing Systems.” 


SATURDAY, FEBRUARY 15...Royal Institution, Albemarle- 
street, W., 3 p.m. Professor Sir J. J. Thomson, 
“« The Properties and Constitution of the Atom.” 
(Lecture II.) - 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 

Monpay, FEBRUARY 17th, 8 p.m. (Cantor Lec- 
ture.) Cyrn Davenport, V.D., F.S.A., “ The 
Art of Miniature Painting.” (Lecture IT.) 

WEDNESDAY, FEBRUARY 19th, 8 p.m. (Ordinary 
Meeting.) ERNEST MARRIAGE, “ The Adultera- 
tion of Jam.” James CantLIE, M.A., M.B., 
F.R.C.S., will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, February 10th, Mr. 
Cyrit Davenport, V.D., F.S.A., delivered the 
first lecture of his course on “The Art of 
Miniature Painting.” 

The lectures will be published in the Jowrnal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, February 13th, THE 
Rigot Hon. Lorp Wuntinepon, Governor- 
designate of Bombay, in the chair. A paper on 
‘‘Kathiawar’’ was read by Srp Witwiam LEE- 
Warner, G.C.8.I., LL.D. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


` COVERS FOR JOURNALS. 

For the convenience of Members wishing to 
bind their volumes of the Journal, cloth covers 
will be supplied, post free, for 1s..6d. each, on 
application to the Secretary. 


LIST OF MEMBERS. 
The new edition of the List of Members of 
the Society is now ready, and can be obtained 
by Members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 


A meeting of the Colonial Section was held 
on Tuesday, January 28th, 1913. The chair was 
occupied during the first part of the meeting by 
Tue Hon. Tuomas MacKenzie, High Commis: 
sioner for New Zealand, and afterwards by THE 
Hon. W. Pemper Reeves, Director of the 
London School of Economics and late High 
Commissioner for New Zealand. 


The paper read was — 


THE WOOL INDUSTRY IN THE 
BRITISH DOMINIONS.* 


By C. E. W. Bean, M.A., B.C.L. 


THE SPANISH SUPREMACY, 


A hundred years ago there was only one 
country in the world which did any great trade 
in the exporting of wool—at any rate to 
England. That country was Spain. The Spanish, 
out of a certain black native sheep, had deve- 
loped a most valuable, white-woolled sheep, 
known as the ‘“‘ travelling sheep ’’—the merino, 
A primitive type of merino, the black Montanches 
sheep, is still kept, more or less as a curiosity, in 
Spain. The Spaniards, by selecting only white- 
woolled specimens to breed from, produced 
the merino which made the Spanish wool 
famous. The Spanish merino was very wild and 
hardy, It lived amongst the dry Spanish uplands 
on fodder on which other sheep would starve. 
And when even that gave out it would be 
travelled along the cañadas, or stock routes, to 


* The writer must express his indebtedness to Mr. L. J. 
Hurley, of the New South Wales Government Office in 
London, for his valued advice on several difficult points, and 
to Mr. du Plessis Chiappini, Trade Commissioner for the 
Union of South Africa, and to the Hon. T. A. V. Best, Colonial 
Secretary of the Falkland Islands, Mr. S. B. Hollings, and 
Mr. J. T. Critchell, for much kindly assistance. He is also 
indebted for many of the figures given in this paper to 
Dalgety’s Review, the Commonwealth Year-Book, and the 
official publications of the United States Government. 
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better feed elsewhere. The Spanish merino spent 
—and still spends—a great part of the year 
crossing the peninsula by these stock routes. 
And, as an authority at one of the Spanish 
Government farms wrote the other day to a 
friend of mine, “if you closely and carefully 
observed the way our travelling sheep are treated, 
you would be astonished that there existed an 
animal so enduring, so frugal, so economical in 
its keep.” 

In the year 1802, of the 8,000,000 lbs. of wool 
which England imported from abroad, over 
6,000,000 lbs. were the wool of this invaluable 
Spanish merino sheep. That’ was the time of 
the Peninsular War, which must have upset the 
Spanish wool supply considerably. And to make 
things worse, the Parliament—as a safe means of 
raising money—chose, in this year 1802, to put 
a duty on imported wool. British manufacturers 
still had to continue dragging between six and 
seven million pounds of it yearly over that tariff 
wall, because it had no competitor. 

It was in 1803, exactly 110 years ago this year, 
that a deputation of English wool manufacturers, 
who had been sent up to London to watch the 
progress. of a bill then before Parliament for 
repealing certain laws relating to woollen manu- 
factures, wrote back to the manufacturers in the 
country to say that whilst in London they had 
heard “that there is at this time a breed of 
Spanish sheep in the colony of New South 
Wales.” They saw at once that if this were true 
it was “highly important to the manufacturing 
interest.” The proprietor of the flock in this new 
and. distant Colony was a young officer of the 
102nd Regiment, stationed at Sydney, but he 
happened to be then in London with samples of 
his wool. The Colony had only been founded 
fifteen years before, but this young officer 
believed that it might become an important 
source of Great Britain’s wool supplies. He was 
enthusiastic about it. He met a number of 
sceptical people both in Australia and out of it— 
Sir Joseph Banks for one. They called him the 
‘* Wool Gatherer.” But he managed to convince 
this deputation, and they even went so far as to 
writeto the manufacturers that the new country 
might in time render them “perfectly inde- 
pendent of Spain.” 

THE Great CHANGE. 

At that date Spain exported rather over 
6,000,000 Ibs. of wool each year to England. 
The year before last Australia alone sent to 
. England 314,517,052 lbs.; and the big islands 

lying 1,200 miles from Australia, which are now 
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the Dominion of New Zealand, but which then 
had not a white man nor a sheep upon them, sent 
an additional 189,680,851 Ibs. Spain has long 
since ceased to send any at all. Not but what 
the Spanish Government is developing to-day 
a valuable type of light-bodied sheep. But, 
the Peninsular War started the ruin of the 
old Spanish trade, and a preferential tariff 
finished it. 

For preference did exist in England once. The 
duty imposed in 1802 was a duty on all imported 
wool, colonial or foreign; but in 1825 the duty 
was taken off colonial wool, whilst it remained 
against foreign wool. For nineteen years colonial 
woolenjoyed preference. The effect of preference 
was that in the first year the imports of colonial 
wool leapt from 351,684 Ibs. to 1,242,009 Ibs, 
The effect of the abolition of the preference and 


TABLE I. 


SHEEP NUMBERS IN THE BRITISH EMPIRE. 


United Kingdom 30 , 402,428 
Australia . 92,742,084 
New Zealand . » + « « « 24,269,620 
“South Africa { iba r a ve \ 30,656,659 
Canada ; 2,512,650 
Newfoundland . l 78,052 
Falkland Islands 711,367 
British East Africa (and Uganda). 6,000,000 
British India . 26, 558, 912 


Se es 


213,981,722 


the establishment of free trade was that foreign 
imports increased. But colonial wools more than 
kept their lead. To-day by far the most impor- 
tant exporters of wool, not only for Great 
Britain, but for America, Europe, and J apan, 
are the British dominions overseas. And if there 
has existed any wish for the resuscitation of that 
old preference, one has never heard of it. 

The oversea dominions of the British Empire 
to-day control the wool trade of the world. The 
extent to which they control it may be judged 
from the following figures :— 

The whole world to-day contains, as far as the 
statistics tell us, about 615,000,000 sheep—good, 
bad, and indifferent. Of these nearly 93,000,000 
are in Australia, 24,000,000 are in New Zealand, 
and 22,000,000 woolled sheep are in South Africa. 
That is to say, in these three new British States 
in the Southern Ocean, which possessed scarcely 


* South Africa also possesses 4,275,335 angoras. 
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any flocks at all a hundred years ago, there has 
grown up a eontingent of nearly 140,000,000 
sheep—by far the most important section of the 
world’s sheep-population at the present time. 
(See Tables I., II. and III.) If to these are added 
the 4,000,000 valuable Angoras of the Cape, the 
flocks of Canada, and the Falkland Islands, and 
of those other little islands which aré still one of 
the most important sheep-producing countries 
in the world—the British Isles with their 
30,000,000 sheep—the total for these countries 
within the British Empire amounts to nearly 
180,000,000. Although this excludes the sheep 
of British India (some of which are woolled sheep 
of considerable value) and the unwoolled sheep of 
Africa, yet it amounts to nearly a third of the 
world’s sheep in numbers, and very much more 
than that in value. When it is remembered that 
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the only land amongst all these which was of any. 
importance a hundred years ago as a -wool- 
producing country was Great Britain itself, the 
great change which took place during the last 
century may be to some extent realised. 


FOUNDING OF COLONIAL FLOCKS. 


The breed of sheep with which these British 
settlements oversea managed to supplant the ~ 
Spanish imports was, in the first place, the self- 
same Spanish merino whose wool had been pre- 
viously a monopoly of Spain. The way in which 
these oversea merino flocks were established is 
something of a romance. 

Spain, in order to preserve her monopoly of 
merino sheep, set up, after the fashion of those 
days, most rigorous penalties against anyone 
who attempted to send any sheep out of the 


TABLE II. ~- 


POSITION OF BRITISH COUNTRIES EXPORTING WOOL IN THE WoRruLpD’s Woon TRADE. 


1906. 1907. 
British Empire: ve j 
Australia 523 ,026, 207 687 , 836 , 589 
New Zealand 159,849, 207 177,535,594 
British South Africa 104,516,265 116,472,023 
British India 44,870,964 44,194,774 
United Kingdom 29 , 808 , 700 31,148,692 
Foreign Countries : 
Algeria 26 , 962, 307 26 624,118 
Argentina 328 , 731,186 341 , 297 ,532 
Belgium . 40,098 , 225 40,778,437 
Chile . 28,978,611 31,762,088 
China 46 , 205 , 733 39 , 429 333 
France 79,399,693 84,639, 488 
Netherlands . 27 ,585 , 904 20 , 296 , 466 
Peru . 10, 066 , 289 8,393 , 192 
Russia 41 919,341 30,351,617 
Spain . 26 , 552,450 32,203,800 
Turkey 40,156 , 583* 40,156,583 
Uruguay . 90 , 743 , 833 99, 840, 335 
Others 105,659,951 85,230,391 
Total 


1908. 1909. 1910. 

Ibs. lbs. lbs. 
598,082,199 | 641,157,751 | 708,644,403 
168,035,607 | 198,021,725 | 204,868,957 
122,443,992 | 150,630,571 | 189,488,573 

32,108,670 63,052,315 54,458,894 
38,311,090 62,941,681 38,185,983 
16,233,514 27,224,960 22,124,480 
886,994,987 | 389,512,862 | 382,010,555 
40,465,085 40,651,742 | 241,457,748 
82,430,184 29,340, 964. 27,749,867 
83,441,467 50,057,733 31,091,867 
72,837,175 91,793,812 82,685,948 
26,359,444 27 520,247 20,836,188 

6,743,297 8,875,328 8,375,328 
14,409,079 | 29,629,438 | 20,826,252 
14,373,068 36 , 906 , 860 23 , 935 508 
40,156,583 40,156,583 40,156,583 
84,129,000 | 128,708,080 92,782,796 
77,218,000 | 100,090,000 


100,171, 000 


. . | 1,755,181,449 | 1,888,191,052 | 1,802,217,391 | 2,115,772,647 | 2,189,350,925 


* Figures for 1905 given. 
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country This may seem at this day a very 
selfish and unenlightened policy, but we are 
hardly in a position to throw stones. It is 
well to remember that the great English wool- 
manufacturing industry, although it lives by 
free trade to-day, had to be nursed with every 
sort of protection before it could be brought into 
existence. The modern method of putting a 
duty upon all manufactured wool brought into 
a country is quite ansemic beside the assistance 
which the State gave to British wool manu- 
facturers in the infant days of the industry. 
Edward III. laid a sentence of death upon 
anyone who exported raw wool out of the 
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country—a mueh more thoroughgoing form of 
protection. Elizabeth took off this protec- 
tion, but in 1660 protection was enacted again, 
and there remained on the Statute Book till 
1825 a fairly strenuous prohibition, the chief 
effect of which was the growth of a flourishing 
traffic known as “ wool-running.” The Spanish 
Government was only using very similar precau- 
tions to our own, But between 1765 and 1809, 
on several occasions, by way of a rare con- 
cession to do a compliment to a neighbouring 
king and government, it did relax them. In 
1765 the Elector of Saxony was presented with 
a flock; in 1775, some from the Spanish flock 


TABLE JII, 


IMPORTS INTO EUROPE AND NORTH AMERICA SHOWING AUSTRALIAN, SOUTH AFRICAN, AND 
SOUTH AMERICAN TOTALS COMPAEBED. 


N.B.—In contrasting these totals the South American figures must be multiplied by something under 
three in order to obtain a comparison. Australian bales average 331 lbs., and are decreasing in 
weight, whereas Argentine bales average 924 lbs., and those from Uruguay 960 lbs., making the 
average South American bale about 960 lbs. Cape bales average a few pounds more than Australian. 


—————-___ | cv ee fF SSeS SS S 


Year Australasian. Cape 
Bales Bales. 

1892 1,885,000 291,000 
1893 1,775,000 299,000 
1894 1,896,000 256,000 
1895 2,001,000 269,000 
1896 1,846,000 288,000 
1897 1,834,000 274,000 
1898 1,703,000 279,000 
1899 1,641,000 267 ,000 
1900 1,456,000 140,000 
1901 1,745,000 217,000 
1902 1,699,000 284,000 
1903 1,451,000 284,000 
1904 1,871,000 201,000 
+1905 1,633,000 209,000 
1906 1,833,000 238 ,000 
1907 2,103,000 287,000 
1908 2,072,000 276,000 
1909 2,296,000 880,000 
1910 2,411,000 377,000 


2,524,000 


876,000 


Total Colonial. River Plate. Total. 
Bales. Bales. Bales. 
2,126,000 415,000 2,541,000 
2,074,000 414,000 2,488,000 
2,152,000 448,000 2,595,000 
2,270,000 513,000 2,783,000 
2,134,000 543,000 2,677,000 
2,108,000 550,000 2,658,000 
1,982,000 555,000 2,537,000 
1,908,000 540,000 2,448,000 
1,596,000 468,000 2,064,000 
1,962,000 532,000 2,494,000 
1,938,000 512,000 2,445,000 
1,685,000 558,000 2,243 ,000 
1,572,000 476,000 2,048,000 
1,842,000 488,000 2,830,000 
2,071,000 487,000 2,558,000 
2,890,000 478,000 2,868,000 
2,348,000 484,000 2,832,000 
2,676,000 571,000 8,247,000 
2,788,000 461,000 8,249,000 
2,900,000 499,000 3,899,000 
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of Count Negretti were given to the Austrians, 
some were given to the French, some to the 
Dutch Government; some in 1787 and 1791 to 
King George III. of England; and in 1809 
some were sent to America. Governments 
which could not obtain these sheep by begging 
for them, probably obtained them by other 
means. There is indeed said to be some doubt 
as to how George III. came by his second instal- 
ment; at least, in an old Australian journal— 
. the New South Wales Magazine of 1833 and 
1834— there is an account of how the wife of the 
Spanish ambassador was given a pair of much- 
coveted creamy Hanoverian coach-horses, in 
order to put her under an obligation, and how 
it was then suggested that some merino rams 
would be an acceptable present in return. It 
was useless for this great lady to ask the 
Spanish Government for them; so she applied 
to the Spanish smugglers to select a few, 
which they did, from well-known flocks, by 
their well-known methods of selection. 

That is the story told. In any case, by way 
of a great concession, the Spanish Government 
made several presents of sheep to foreign 
Powers between 1765 and 1809, and, as a 
matter of fact, those concessions broke down its 
monopoly. The Germans at once set about 
studying sheep, and at least one professorship 
was established, largely charged with this 
purpose. The Saxon flock was established at 
Lohmen, and gradually bred to an exquisite 
fineness of wool. The Austrians placed theirs 
at Hostitz, and bred for strong barrel-like 
bodies; the French flock was tended at the 
farm at Rambouillet, and bred for large frames 
and long wool; the American sheep were kept 
in Vermont, and developed to produce a huge 
expanse of wrinkled skin, so as to increase the 
fleece. The Dutch sent part of theirs to the 
Cape of Good Hope; and King George kept his 
on his farm at Kew. It is from these last two— 
the least important flocks originally—that by 
far the most important were founded, those 
of Australasia and the Cape. But the other 
flocks still remain as the foundation of famous 
flocks to-day ; and every one of them has since 
played a large part in founding the huge flocks 
of the British Empire. 


AUSTRALIAN MERINO. 


At the time when the Dutch at the Cape were 
divided as to whether their country had been 
given to England or still belonged to Holland, 
in 1793, the purest merino sheep at the, Cape 
were a small flock of thirty-two belonging to the 
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widow of a certain Colonel Gordon, of the Dutch 
East India Company, in whose charge the Dutch 
Government had sent them to the Cape. During 
differences which arose with the Government, 
Mrs. Gordon decided to sell all her sheep. 
Seven years before this the first settlement had 
been made in Australia, at Sydney. Captain 
John Macarthur, the young officer above men- 
tioned, went to Sydney two years after the 
Colony was founded. He had early ideas about 
the possibilities of the place for sheep. Within 
three years he had managed to obtain thirty 
sheep of a Bengal breed from Calcutta. They 
were skinny, long-legged, razor-backed animals, 
with not an ounce of anything approaching 
wool upon them. But he found that when he 
crossed them with one or two Irish sheep, which 
he contrived to get out of some ship arriving 
about this time, the progeny were covered with 
a fleece which was distinctly less like hair and 
increasingly like wool. This gave him the 
idea that if he could only obtain some good 
Spanish sheep he might eventually cover his 
flock with a valuable wool. 

New South Wales, in the early days, was 
always short of supplies, and in 1796 two ships 
had to be sent from Sydney to the Cape for 
stores. Macarthur took this chance of asking 
their captains to buy for him any fine-woolled 
sheep they could get there. The ships arrived 
just when Colonel Gordon’s widow was wishing 
to part with her Dutch merinos, and the' two 
captains bought twenty-six of them for £4 each. 
When they arrived back in Sydney Macarthur 
wanted to buy them all, and offered £15 each. 
But he only managed to obtain eight—three 
rams and five ewes. And with these and his 
razor-backed Bengal sheep on Elizabeth Farm, 
which still remains to-day, Macarthur laid the 
foundation of Australia’s flocks. In some ways 
those old farm buildings should be the most 
precious historical monument which Australia 
possesses, : 

He crossed the mixed Irish-Bengal ewes with 
the merino rams, and crossed their descendants 
again and again with the merinos, until by 1800 
he had actually produced. fleeces fit to send to 
London to Sir Joseph Banks for report. The 
reports on two of these fleeces are worth quoting. 
One was—“ Nearly as good as the king’s Spanish 
wool . , . Quite free from hair and an excellent 
quality . . . worth 5s. per lb.; and could the 
Colony produce such kinds it would be a great 
acquisition to our manufactory in England.’’ | 
The other was—“ Hair of a ewe of the Bengal 
breed. Remarks. ,.Hair only, fit for bricklayers 
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to mix amongst mortar to build their houses 
with in the Colony.” In the next year, 
1801, Macarthur obtained fleeces of 34 Ibs. in 
weight, and it was then that he took samples 
‘with him and sailed for London. Shortly 
afterwards he heard from Australia that the 
next season’s fleeces had worked out at 5 Ibs. 
It is an interesting fact that to-day, in British 
East Africa, there is being made precisely the 
same experiment as Macarthur’s. There exist 
‘in East Africa about six million long-legged, 
hairy sheep of the usual native type, without 
an ounce of real wool amongst the lot. The 
Highland portion of the Colony looks likely 
country for sheep, and so the Government, some 
years ago, imported for the experimental farm 
at Naivasha a few Cape merinos; 5,000 Aus- 
tralian merinos were also privately imported in 
1905, and some high-class sheep have since been 
procured from the Wanganella stud in Australia. 
The problem is to transform the native sheep 
into merino. They were in some cases first 
strengthened with one cross of Welsh sheep and 
then crossed with merino. After two merino 
crosses the sheep had a fleece of 5 lbs. 2 ozs. ; 
the third cross had 6 lbs. 5 ozs., and some of this 
sold in London for 9d. a pound. The mixed 
sheep have now reached the stagé of being 
fifteen-sixteenths merino, and the last traces of 
hair have practically disappeared from their 
wool. Wool worth £1,367 was exported in 1910, 
and £8,122 in 1911. It is still held by some 
‘that the best policy in East Africa is to import 
merinos and breed pure sheep from them—but 
‘this, of course, is slower and more expensive. 
That is an actual present-day experiment of 
the same kind. But to return to Macarthur. 
When he obtained his fleeces of 34 Ibs. in 1801, 
he came to England to ask the British Govern- 
ment for help in just two points. He told Lord 
Hobart he would devote all his attention to the 
one object, of proving what this new land could 
do, asking in return no pecuniary aid but 
sufficient land to continue his experiment, and 
a few convict shepherds. The Office of Trade 
asked Sir Joseph Banks for his opinion. Sir 
“Joseph teplied that he had for some time been 
‘acquainted with the fact that Spanish sheep 
` existed in New South Wales. Indeed, he had 
"Seen the fleeces, which were of second and third- 
rate quality, and his opinion was that degenera- 
tion had taken place in the’Colony. During his 
‘stay in New South Wales he-had néver seen ariy 
luxtriant pastures there fitted for sheep, and 
“doubted if sheep would do there till the land 
was cleared and manured. He was not inclined 
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to advise any special encouragement being given 
to perfect this mere theoretical speculation: 

It is a point. to the credit of the British 
Government that it discarded Sir Joseph Banks’s 
opinion, and preferred to follow that of the 
deputation of manufacturers who had seen 
Macarthur’s samples, and who raised quite an 
agitation amongst British manufacturers on his 
behalf. Macarthur was given his land (eventually 
10,000 acres) and his shepherds. 

Just before Macarthur started back, in 1804, 
a sale happened to be held of the surplus of 
King George’s merino flock at Kew. Sir Joseph 
Banks was there on behalf of the King, and 
apparently representing several buyers as well. 
The flock was in a rather scraggy condition, with 
fleeces mostly about 4lbs., but Captain Macarthur 
bought seven rams and one ewe at prices ranging 
from £6 15s. to twenty-seven guineas. Before 
the first lot was knocked down to Captain 
Macarthur, Sir Joseph Banks informed him that 
there was an old Act of Parliament in existence 
by which anyone exporting sheep from England 
could be branded. As the Captain wanted to 
take the sheep out of England in three weeks, 
this was inconvenient. But he went ahead and 
managed to get the Treasury’s leave for the 
exportation. Some of the descendants of King 
George’s flock are still to be seen at the family 
home of the Macarthurs, Camden Park, in New 
South Wales. 

With these 34 1b. and 4 lb. fleeces Macarthur 
took up his great task. Within eighteen 
years—in the year 1822—at a large meeting 
of the members of the Society of Arts he 
was presented by the Duke of Sussex with 
two gold medals for “importing into England 
wool... equal to the finest Saxony.” This 
had apparently been done withcut the im- 
portation of any Saxon sheep at all to 
Australia — the first Saxon sheep are said to 
have been imported there in 1825 or 1826, 
when there were already 500,000 sheep in 
Australia. Soon afterwards great numbers of 
the best Saxon sheep were imported by the 
Van Diemen’s Land Company into Tasmania, 
and some magnificent studs have been estab- 
lished there. Victoria was colonised from 
Tasmania. Since then the big Rambouillet 
sheep and the heavily-wrinkled Vermont have 
each had their influence. But for perfection of 
fine wool, the world’s breeders have ‘now for 
many years gone chiefly to Tasmanian, Victorian 
and Riverina studs. - 

The whole energy of Macarthur’ was concen- 
trated on improving thé wool of his sheep. He 
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held that the production of fine wool was the 
one important object—their weight he did not 
worry about. And the Australian squatters 
followed him. But his early colleagues did not. 
In those very early days every sheep the country 
could produce was wanted for mutton, and for 
the time being it paid to produce big sheep. 
The merino is a small sheep, and so the early 
owners began to cross their merino flocks with 
big English Southdowns. An expert, Edward 
Wood, reported in 1805 to Governor King, 
deploring the risk which was being run of ruining 
merino flocks by this “ unaccountable prejudice 
which appears to prevail in favour of weight 
of carcass instead of fineness of fleece.” The 
practice, however, went on. Macarthur’s only 
real rival amongst the pioneers, Rev. Samuel 
Marsden, chaplain of the early settlement, lost 
in this way the chance of dividing Macarthur’s 
fame. The mutton supply very soon overtook 
the local demand, and fineness of wool again 
became the only object of the sheep-breeder. 

It may be difficult to some to understand 
that for the best part of a century the im- 
provement of their wool has often been with 
Australian squatters less of a business than an 
enthusiasm. In the back country they have 
lived for sheep—eaten sheep, thought sheep, and 
talked sheep, sometimes to the exclusion of 
almost everything else. And the result is that, 
whereas Macarthur held up a 5 lb. fleece as some- 
thing exceptionally large, the average fleece of 
all the sheep in Australia, including lambs and 
all, good, bad, and indifferent, was last year 
7p lbs. Individual fleeces have run to as much as 
40 lbs., and there are many surprising instances: 
for example, that of a mob of South Australian 
merinos (six and eight-tooth wethers—that is, 
four and five years old), which, after travelling 
300 miles, were shorn at 19 lbs. 104 ozs. for each 
fleece. They had fourteen and a half months’ 
wool on them, but even so the growth for the 
year would be 16} lbs. 


SoutH AFRICAN MERINO. 


That was the evolution of the Australian 
sheep. The South African sheep had much the 
same history. The merino was established there 
by picking out those of the fat-tailed, hairy 
Cape sheep which had the whitest hair, and 
crossing again and again with merino rams. 
The merino has long been established, though 
there are sometimes curious evidences of 
native ancestry in the shape of a few 
rare instances of long-legged, bright-eyed, 
nimble - footed lambs, clearly throwbacks to 
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the original mother. Until the Great Trek of 
1834 the farmers had made slow progress 
with merinos, but with the British methods 
the breed improved. In late years, especially 
since the war, enormous strides have been made, 
The modern breed has been founded on Aus- 
tralian stud-sheep, of which in recent years at 
least 20,000 are said to have been procured, 
including rams costing as much as £1,000. 
There has, however, been lately some question 
in Australia of the wisdom of allowing further 
exports in view of the refusal of South Africa 
to allow the export of ostriches, and the 
difficulties placed in the way of the export of 
Angora goats. 


THE METHODS OF THE DOMINIONS. 


Australia’s success in the breeding of fine- 
woolled sheep has been ultimately due to the 
fact that they can be raised there with practi- 
cally no attention during the year. Macarthur 
told Lord Hobart: ‘Millions of valuable 
animals may be raised in a few years with 
but little other expense than the hire of a few 
shepherds”; and even the shepherds have 
been dispensed with these many years. They 
used to be necessary, especially on the unfenced 
runs on the fringe of settlement, and to guard 
sheep at night frem the dingo—the handsome 
yellow dog which is the nearest approach 
Australia possesses to a wolf. But the wild 
dogs can be kept out, where they still exist, by 
a fence of dog-proof wire netting, and, as for 
shepherds to look after the sheep, it has long 
been found cheaper and more effective to put a 
fence to look after the sheep and a man to look 
after the fence. Sheep have to be mustered once 
a year for shearing, and on a few other occasions. 
Where there is danger of tick they must be 
dipped. In a severe drought, in order to save 
his sheep, a squatter may put on men to cut 
down the branches of edible scrub for them, 
and in an extremity a few hundred stud-sheep 
may be driven on to a paddock of irrigated 
lucerne or some such expensive fodder, and 
preserved there for a few months. But feeding, 
in the sense in which the English farmer under- 
stands it, is unknown. Even lambs for freezing 
are commonly fattened on the natural spring 
grasses. Indeed, “ out back” in drought time, 
each sheep would very soon consume more than 
his value in feed and labour. In New Zealand 
feeding -is more resorted to. But the merino 
sheep is far wilder than English sheep, and 
accustomed to hunt out his scanty fodder for 
himself year in and year out—and that is how 
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he has to live in Australia. The result of these 
conditions is such that the Tariff Commission 
of the United States was last year able to report 
that whilst “the highest cost for the produc- 
tion” of merino wool “in the world is in the 
State of Ohio . . . the lowest average cost on 
similar wool is in Australia’; and that “it is 
certain that the Australasian costs at large fall 
materially below the South American.” 

In South Africa, on the great spaces of the 
Karoo, sheep live very much the life that they 
do on Central Australian runs, except that in 
waterless parts they have regularly to be with- 
drawn during a part of the year. The labour 
on the Cape sheep-farms consists almost entirely 
of the curious race which has really resulted 
from a mixture of white blood with Hottentot 
and Bushmen. There may be as many as fifty 
“ boys ” employed on a big farm. The great diff- 
culty in South African sheep-farming has been, 
and in parts still is, the jackal. The fencing of 
farms, however, is minimising this danger. The 
sheep are watched by shepherds, and are still 
often driven into a kraal, or enclosure of clay, 
stone or “mist”? (dried dung, cut from the 
floor of a kraal), at night ; but as the farms come 
to be divided into paddocks (or “camps,” as 
they are called) the custom of kraaling, which 
was not in every way healthy, is dying out. 

In the Falkland Islands, where the methods 
very closely resemble those of Australia, fencing 
is compulsory. The land is rough and peat- 
covered, and carries a stiff grass. The sheep 
are fed entirely on these natural grasses of the 
“camp” all the year round. The man who is 
called the shepherd is practically the Australian 
‘* boundary rider ”? ; he lives in a cottage some- 
where out on the station, and has charge of a 
large area which he has to ride round, keeping 
an eye on the sheep, which are apt to get bogged 
in some districts. All work is done on horseback. 
The men are all British, many of them from the 
Scottish Hebrides. The Falklanders, when their 
islands began to fill, started the sheep-farming 
industry in Patagonia, which is growing very 
important, and is still fed by emigration from 
the Falklands. 


PASTORALIST versus FARMER. 


The first stage of British dominions and 
colonies has generally been a pastoral stage. 
The land, or most of it, usually belongs to the 
Government, and is held by it in trust to be 
developed for the future people of the colony. 
It cannot be all at once fully taken up in little 
farms except around the main centres or sea- 
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ports; but that is no reason why the huge 
virgin expanses at the back should lie utterly 
unused until markets, population, roads, and all 
the expensive improvements necessary for farm- 
lands, are provided. The waste lands may carry 
millions of sheep or cattle, and if pastoralists 
care to take their stock out there and breed 
them until the State wants the land for better 
use, these new countries usually allow them to 
do so. In Australia, in the first instance, the 
pastoralists did not ask if they might go—they 
simply went. They squatted down somewhere 
beyond the furthest limit of settlement, much 
as the South African Boers did in their Great 
Trek. It was technically against the law, but 
the Governor of New South Wales at the time 
very wisely fell in with their action, once it was 
accomplished, and allowed any stock-owner, on 
payment of a small annual sum, to obtain a 
licence to go out into a district and “ squat ” 
there. 

The tracts of land over which edch man 
acquires grazing rights under this system are 
often enormous. The country from horizon to 
horizon, as far as the eye can see, will often be 
one man’s holding. They call them stations or 
runs in Australia and New Zealand, and some- 
times also in the Falkland Islands, and ranches 
in Western Canada. The Australian squatter, 
or the Canadian sheep or cattle-man, builds his 
homestead there, and, as time goes on, the 
homestead often develops into a very comfort- 
able home, full of refinements of civilisation 
which are a constant surprise to the visitor from 
the far-away cities. It is little wonder if the sons 
or even grandsons of the first pioneer, born and 
bred in the fine old homestead, accustomed to 
treat the land from one horizon to the other as 
their own for as long as any man can remember, 
come gradually to look upon it as really their 
own. In some of the older states and colonies, such 
as Eastern Canada, Cape Colony, New South 
Wales, and Victoria, the State has alienated a 
great part of the best land; but at the back of 
most of these new countries there are always 
vast tracts of almost uninhabited land where 
each pastoralist is often literally the lord of all 
he can survey from the highest hill on his 
property. 

In each case there comes a time when the 
roads and railways are made, when population 
and markets creep nearer, and when the Govern- 
ment wants for intenser and more careful farm- 
ing the lands which it leased out, until that 
moment, to the squatter, or the sheepman, or his 
grandfather. The State may not want the whole 
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run, but only the best parts of it, those which 
are clearly fit for agriculture. That comes pro- 
bably as an even harder blow for the squatter. 
The waterholes on which he depended for water- 
ing his stock, the rich grassy flats, the pride of 
his estate, he sees fenced in by strangers. It 
is extraordinary how similar the problems of the 
dominions are. The Canadian Government’s 
Commissioner, who inquired two years ago into 
the wool industry in Canada, speaking of the 
open “‘range’’ country in the West, says :— 
“ The occupation of land . . . by the incoming 
settler is rapidly encroaching upon the open 
range, and, in consequence, the ranchman is 
being deprived of territory which he has been 
accustomed to consider as his natural birthright. 
As the sections first taken up are those about 
the streams and waterholes .. . the situation 
is naturally aggravated. That the rancher feels 
himself abused we have to admit; though the 
policy of the Government in encouraging the 
permanent settlement of the land can scarcely 
be called in question. It is acknowledged that 
the adoption of dry-farming methods or of irri- 
gation will render practically all this territory 
reasonably productive.” 


That is a Canadian Government official writing 
about Western Canada; but an Australian 
could scarcely believe that it was not written 
about his own country. Every word of it would 
stand just as well for New Zealand or most of 
the Western States of America. In each case 
there has at times been more or less open warfare 
between the pastoralist, or his old hands — 
stockmen, boundary riders, cowboys—and the 
intruding farmer. Crops on the prairie have 
mysteriously caught fire two or three seasons in 
succession just as the wheat was becoming ripe. 
There has been blackmail levied on squatters by 
settlers who never intended to settle, and 
squatters have caused the waterholes on their 
own runs to be selected by farmers who were 
never intended to farm. The quarrel gradually 


adjusts itself, almost always in favour of the 


farmer. But the point here is that in every one 
of these new countries there is an abrupt dis- 
tinction, unknown in England, almost amount- 
ing at times to a feud, between the pastoralist 
who has leased—or, in the older districts, bought 
—great expanses of country for the rearing of 
stock, and the farmer proper, who takes up a 
much smaller holding and makes it produce, in 
wheat or fruit or some other crop, with or without 
live-stock, many times more per acre than the 
pastoralist. 


In South Africa the mixed farmer has pre- ' 
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dominated from the first, and except on parts 
of the Karoo and Kalahari Desert, where it may 
take as much as twenty-five acres to feed a sheep, 
it is exceptional to find farms of over 4,000 
morgen (8,000 aeres). But even in South Africa 
there is a movement to get the country more 
closely settled. 

Curiously enough it is on the Falkland Islands 
where the big station shows least signs of dying 
out. It is there that, in some ways, the nearest 


‘approach to the big stations of Australia exists. 


The largest station in the Falklands is one of 
700,000 acres, and carries nearly 200,000 sheep. 
There are seven others with over 30,000 sheep ; 
the average size of a sheep farm there is 12,000 
acres, with from three to five acres to the sheep. 
(See Table IV.) As agriculture, owing to soil and 


TABLE LY. 
NUMBERS ON FARMS IN FALKLAND ISLANDS. 


At a rough estimate there are in the Falkland 
Islands :— 

Sheep. 
186 , 597 

30 ,000 


1 Farm of 
7 Farms of over 


99 9? s 
53 under . 


Ae UOOA Or 


38 
The number of sheep on the Islands (1912) is 
717,867; and, allowing for small unstocked islands, 
stone runs, lakes, etc., the average is from three to 
five acres per sheep. 


climate, is impossible, there has been no move- 
ment for closer settlement. The land was origi- 
nally leased from the Government, but farmers 
may now buy their freeholds by law at three 
shillings an acre, paying for them in thirty years, 
and they are rapidly doing so. Immigration has 
almost stopped. With this exception, however, 
subdivision is going on in every pastoral country 
in the Empire. 

From the point of view of the Empire there is 
no questicn that those lands are better held ky 
farmers. From the point of view of the Empire’s 
wool industry, there is little doubt they are 
better held by pastoralists. 


PASTORAL EiFFICIENCY—SHEARING. 

The pastoralist of Australia and New Zealand 
is a capitalist, which means that he has two 
most important possessions. He generally 
possesses education, and he always possesses 
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credit. His education has enabled him to con- 
centrate his brains upon his business as an 
educated man can do. He is well aware of what 
is happening in the world’s markets; he reads 
his Pastoralis?'s Review or Dalgety s Review, or 
the “land” columns of his daily paper, much 
as a doctor reads the Lancet or a lawyer the 
Reports. He has worked out a system of 
breeding and shearing which is, for all the 
occasional complaints from the manufacturers, 
by far the most perfect in the world. The 
extraordinary improvement of fleeces from under 
34 lbs. to an average of 74 lbs. for all the sheep 
of the country, inclusive of lambs, has been 
touched on. There are great flocks of over 
100,000 sheep so carefully and scientifically 
reared that the wool on every back in the flock 
is practically identical. It can be imagined what 
an immense advantage it is to manufacturers to 
have to deal with huge quantities of practically 
standardised wool. The squatters have been 
able to achieve this really great result through 
the building up, during the last seventy or 
eighty years, of magnificent studs of merinos, 
especially in Victoria and Tasmania. It is a 
well-known fact that the wool of certain famous 
studs, such as Wanganella, Boonooke, Uardry, 
and many others, will work out at super 60’s 
quality—that is to say, when combed into tops 
every pound’s weight of top will spin out into 
about 33,600 yards of bright strong yarn. It 
would take overlong to point to the various 
ways in which methods have been perfected in 
the Australasian industry—the elaborate draft- 
ing yards, the methods of fencing and so forth ; 
but two points may be referred to, the system 
of classing between shearing and packing, and 
the wool sales. 

Shearing in Australasia is carried out, not by 
the hands on the farm, but by more or less 
professional shearers, of whom probably about 
30,000 work gradually from north to south 
through the country between May and December, 
many crossing to Tasmania and New Zealand, 
and returning for the next season. The shearing 
is now almost entirely done with machine shears 
—the latest are worked by electricity—in big 
sheds, in which each shearer has his stand outside 
the particular pen from which he and his mate 
catch their sheep. 

Now to get the best price for the wool the 
grower must offer the buyer what he wants— 
which is an even lot of one known and declared 
quality. Two processes have to be performed 
by someone before wool can be used. There 
is an enormous number of qualities of fleece, 
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and each fleece may contain as many as twelve 
or fifteen qualities within itself. Consequently 
the fleeces from different sheep have to be 
classified according to quality—which is called 
“ classing ’’—and those portions of individual 
fleeces which are of different quality have to be 
torn up and classified—which is called “ sorting.” 
A fair part of this classification the Australasian 
grower performs for the buyer before the wool 
leaves the shearing-shed. 

The shearer begins it. He first cuts off the 
belly wool and throws it in a piece on the floor. 
The floor has been carefully and constantly 
swept. A boy known as a “‘ sweeper ” picks the 
belly wool up, tears out and separates any stain 
in it, then throws the rest into a special basket. 
That is the first elementary act of sorting. 

The shearer goes on to shear the locks off the 
legs; they, too, are swept into special baskets. 
Sometimes the clean but matted forehead wool 
is kept separate also. The shearer takes off the 
rest of the fleece in one piece. The shearers 
have thus already made an elementary sorting 
of the fleece into five parts. 

The fleece itself, when it falls on the floor, is 
immediately gathered up carefully by the hips 
by a special boy (“ picker-up ’’) and flung over 
one of a series of tables with tops like wooden 
grids—so arranged that loose short locks, where, 
for example, the shearer has not shorn close 
enough, and has taken a “‘ second cut,” may fall 
through on to the floor below the table. The 
ragged edges of the fleece hang over the side of 
the table—the parts which have been dragged 
through the herbage during the year, and are 
uneven and full of burrs. These are pulled off 
by the men at the table, and are henceforth 
known as “ pieces.” They are carried away by 
another boy (sometimes called the “‘ broomy ’’) 
to the piecepickers’ table, where another set of 
men class them into first pieces, second pieces, 
and perhaps stained pieces; whilst the fleece 
itself is rolled up into a sort of muff—in order to 
keep it free from string of any sort—and placed 
on the wool-classer’s table. The wool-classer, 
a thoroughly-trained man, judges the fleece 
according as it is long or short, even or uneven, 
strong, wasty, fine, coarse, and so forth, and 
pitches it into bins tabled first and second 
combing, first and second clothing, and cast 
fleece, sometimes making classes of super- 
combing or clothing for especiaily good fleeces. 
Finally, the clean locks from under the tables 
are swept up into a bin labled “ floor locks,” 
and any black fleeces are packed in á bale by 
themselves. 
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The wool has thus been sorted and classed 
into as many as a dozen to fifteen sorts, and 
as the wool of every broad class of sheep in the 
flock is also kept separate—that of ewe hoggetts, 
wether hoggetts, and so on—the wool of a 
station may have been classified into at least 
fifty different descriptions before it leaves the 
shed. This is not done without expense. Aus- 
tralian shearers work fast and are highly paid; 
shearing 100 sheep a day is an everyday feat, 
and the record for one man with a nine hours’ 
day was 327. Itis true that this feat is said 
to have been performed under conditions which 
detract from its value as a test. But an 
English farm-hand, using hand shears, does well 
if he shears thirty. Australian shearers com- 
monly make £6 a week and more, but the 
average is nearer £5. A good wool-classer will 
be paid as much as £10 a week during shearing. 

The work of the Australian wool-classer is 
extraordinarily honest and careful, and all that 
is left to the English sorter is to tear the fleece 
into some three grades of fineness—an entirely 
different work from the complicated sorting of 
fleeces as they arrive from the British farms. 
I have personally heard in England of Australian 
fleeces having been classed too low, but not cf 
any classed too high. 


THE ‘‘ VEGETABLE MATTER ” QUESTION. 


Manufacturers, however, do make complaints 
of vegetable matter getting into the wool. Ifa 
shred of twine or jute becomes mixed with the 
wool, it will often bleach white when scoured 
and get through any combing process and into 
the yarn, and finally into the cloth itself; and 
when a serge or self-coloured cloth comes to be 
dyed, these vegetable fibres refuse to take the 
same dye as the wool fibres, and small dis- 
coloured flecks or streaks appear in the piece. 
There will be numerous specks noticeable in 
each length of blue serge, as well as an occasional 
piece of burr or grass seed, and manufacturers 
have to keep special girls regularly at work 
overlooking the cloth to pick each burr or jute 
fibre out. Now in America and some other coun- 
tries where fleeces are commonly shorn in half- 
swept barns, tied up with binder twine, and 
rammed into coarse jute sacks, this can hardly 
help happening. Balls of twine, and shed sweep- 
ings have before now been found rolled up in 
American fleeces. But in Australia and New 
Zealand, where the tying of fleeces is scrupu- 
lously avoided, and sheds carefully swept, such 
clippings of packing-thread rarely get in on the 
stations. They are, indeed, found occasionally 
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in scoured wool, and there is evidence that more 
care might be taken in some of the scouring 
establishments. The case with bales packed on 
the stations is different. There the vegetable 
fibre can only get in from the bale. When a 
bale arrives in England, at the end of its long 
journey it is frequently found that, if one side 
of it is stripped, the edge of the wool which was 
next it is covered with scarcely visible fibres 
which have come from the bale, probably 
during dumping. Very great careis used on 
many stations to buy the best jute bales, and 
even singe the inside of the bale, and fasten it 
with steel clips. An English professor has 
suggested that a solution might be found for 
painting the inside of the bales. But manu- 
facturers have of late repeatedly demanded 
that growers should go further and pack 
their wool in paper-lined bales. This is a 
considerable expense, as these bales cost 4s, 
as against 2s. or 2s. 6d.; but some growers, to 
see if the wool were really more acceptable packed 
in this way, have tried it. I was told in England 
of a New Zealand grower who packed half of his 
clip in ordinary bales and half in paper-lined 
bales. He found there was not the slightest 
difference in the prices he obtained for the two 
consignments. A leading English broker himself 
told me that he believed too much importance 
had been given to this complaint, as he had 
never known the slightest difference made by 
buyers in consideration of wool being packed in 
paper. Perhaps this is not surprising, as the 
lowest bid is a farthing per pound, and the 
difference in the cost of the bales amounts to 
less than a tenth of a penny per pound. More- 
over, manufacturers could not save the expense 
of picking out vegetable fibre unless they knew 
that all the wool they used was free of it. How- 
ever, it seems that even if jute fibre were absent 
the cloth would still have to be overlooked 
for burrs and dropped threads. And, therefore, 
until the buyers can see their way to show that 
wool in paper-lined packs is really more valuable 
to them than wool in ordinary packs, they can 
hardly expect wool-growers to take the evil 
to be as serious as it is sometimes made out 
to be. 


CREAT DEVELOPMENT IN SOUTH AFRICA. 


There was a time not long since when Austra- 
lasian wool stood quite alone in the perfection 
of its shearing and marketing. Such South 
African wool as arrived in London was miserably 
packedfand “got up,” and realised miserable 
prices. South Africans had a habit of shearing 
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twice in the year, and the impression in London 
—so brokers have told me—was that whenever 
the Cape farmer wanted ready money he took a 
snip at his wool and sold it. This backwardness 
may not have been altogether the fault of the 
farmer. At the Cape the chief part of the wool 
was sold—as in Canada and America—chiefly 
to local storekeepers and dealers, and it is not 
always in the interest of small dealers to 
encourage the farmer to know too much about 
his wool. 

But in quite late years there has been a trans- 
formation little short of marvellous. The South 
African Governments have taken the trouble to 
instruct their farmers. Government experts are 
sent round; Government farms have been started. 
The farmer is taught how to class his wool and 
how to shear and pack it. The result is that 
much Cape wool is now packed for market in 
a style closely approaching that of Australasian 
wool. ‘The new mail contract provides that 
wool packed up to the Australian standard shall 
pay a lower freight. The quality has also been 
immensely improved by the introduction of 
Australian blood, and the net result was that 
last year the average price for a 64’s top of 
Cape wool was 26id.—only itd. behind the 
Australian. 

At the Cape, shearing is done mostly by the 
hands on the farm or from neighbouring farms, 
and the same is true of the Falklands. In the 
Falklands the work is done in a shed by hand 
shears; big stations there have special wool- 
classers, who class the wool between the shears 
and the baling press. Shearing-sheds are always 
placed close to the sea, and the bales are loaded 
on to schooners at jetties, taken to Stanley, and 
stored there in hulks till loaded by cargo steamers 
which call frequently during the wool season. 
The “get-up”’ of Falkland Island wool is said 
to be very good. 


OVERSEAS SALES. 


The second instance of the high state of 
organisation to which the wool industry of 
Australasia has been brought is the wool sales. 
For nearly a hundred years now the wool 
industry of Australasia has been so well orga- 
nised that the squatters and farmers, instead of 
parting with their wool privately and ignorantly 
to travelling merchants or various degrees of 
middlemen, remain the owners of it up to the 
time when it is actually sold, amid fierce com- 
petition from the whole world, at the great wool 
sales in England or Australasia. A product 
- cannot be sold in this way unless the producer 
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himself is educated to a system by which com- 
peting bidders know exactly what they are 
bidding for, even to the value of a farthing or 
a halfpenny per pound. In England, before even 
the quiet little auctions at the country wool 
fairs could be extended and adopted generally, 
the buyers had to insist upon the farmers dividing 
their wool into a few elementary classes, and 
packing it simply but cleanly. And the difficulty 
with which even such elementary instructions 
as these have sometimes been enforced in 
England and the United States of America, 
proves that it is really something of an achieve- 
ment to have brought the education of the 
producers up to a point at which it can be 
said of them, as was said by the President 
of the International Sheep Breeders’ Associa- 
tion at their International Conference in 
1911 :—“ The growers, and I speak more 
particularly of Australasia, invariably pack their 
wool so honestly and get it up so admirably 
that buyers have great confidence in handling 
it.” 

It is simply and solely that confidence which 
makes possible the very remarkable scenes at 
the great wool sales. The greatest wool sales in 
the world are still the “‘ Colonial Wool Sales ” in 
the Wool Exchange at Coleman Street, London. 
These sales began with an auction at Garraway’s 
Coffee House in 1820, and at one time practi- 
cally all Australasian wool, whether bought by 
Belgians, Germans, French or English, was sold 
in London. For many years now, however, 
the Germans, French, and Americans have had 
their own ships running direct to Australasia, 
and have preferred to buy most of their 
wool at the Australasian sales. At the 
same time the Australian growers, particularly 
the farmers and smaller men, obtain their 
money much more quickly by selling in Aus- 
tralia; and the cutting up of big runs there- 
fore tends to increase Australian sales, and will 
probably continue to do so. Partly for this 
reason, partly from a sense of local patriotism, 
partly through the encouragement of the big 
financing houses, who are generally also the wool- 
selling brokers, the Australasian sales have 
become so popular with growers that more than 
three-quarters of the Australasian wool is now 
sold in the sales oversea (see Table V.), and 
although London sells a considerable amount of 
Cape and Falkland Island and other wool, the 
amount sold in the Australasian sales is almost 
exactly twice as large. And the Sydney sales 
alone—which are by far the most important 
in Australasia—have in recent years fallen 
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TABLE V. 
SHOWING PROPORTION OF AUSTRALASIAN Woon SOLD AT AUSTRALIAN AND NEW ZEALAND SALES. 


Australian . 


New Zealand . 493,368; 226,442) 46 


Australasia . 


. 2,513 ,915/1,926,926) 77 


..2,020,547/1,700,484) 84 |1,975,3781,642, 555 
498 ,372 


2,468,750 1, 865 , 167 
| 


1911-12. 1910-11. 1909-10. 
Bales Sold Per Bales - Sold Per Bales Sold Per 
Produced. | Locally. | cent. | Produced.| Locally. | cent. | Produced.| Locally. | cent. 


83 |1,921,507/1,624,368} 85 


922,612) 45 | 518,136] 265,382) 52 


76 |2,434,64311,889,745) 77 


not far short of London in the quantities of 
wool sold (see Table VI.).* 


PRICES AT AUSTRALASIAN SALES. 


There is a never-ending discussion asto whether 
the prices at Australian sales can or do ever 
actually equal the pricesin London. Competition 
is said by some to be keener in London, though, 
if the visible excitement counts for anything, 
there is nothing to choose between the two. 


* There are some differences of system between London 
and Sydney sales. In London buyers inspect every bale 
before the sale, in Sydney they only inspect about one bale 
in three. Any differences in Sydney are settled by a system 
of arbitration. The system of arriving at the allowance for 
“tare” is also different. In Sydney an average weight is 
assumed, unless objected to; in London, tare is “actual,” 
i.e., a proportion of packs are weighed, and an average 
struck. The grease which gets into the bale during the 
long voyage probably justifies this system. In Sydney, also, 
lots of five bales or under are sold separately, as ‘‘ star” lots. 
In London “‘ star” lots only go up to three bales. 


The sales-room in the Sydney Exchange is not 
quite so large, and the crowd does not amount 
to 300 or more, as in London. But the excite- 
ment from the moment the bidding starts is 
a spectacle really worth seeing. It is sometimes 
known locally as the “dog-fight.” Half-a- 
dozen foreigners start suddenly to their feet 
gesticulating like lunatics. An innocent onlooker 
would imagine that an outrage had just been 
committed in the French Chamber of Deputies, 
and that he was watching the arrest of the 
criminal. All the time a huge gaunt Yankee in 
an upper row will be bawling some monosyllabic 
interjection with the regularity of a foghorn. 
Sometimes buyers have actually climbed down 
over the shoulders of buyers in front until they 
were almost leaning against the auctioneer’s 
desk shouting their bids straight into his face. 
Then the auctioneer makes a nod, the whole din 


TaBLE VI. 
AUSTRALASIAN Woor Sauss (figures from Dalgety’s Review). 


Markets. 1911-12. 1910-11. 1909-10. 1908-9. 1907-8. 1906-7. 1905-6. 1904-5, 1903-4. 
Bales. Bales. Bales. Bales. Bales. Bales. Bales. Bales. Bales. 
Sydney 773,991) 784,309} 818,330) 745,609; 599,003} 708,263) 630,728) 493,223) 375,322 
Melbourne 399,229) 366,234) 361,837) 295,973) 294,404) 342,549) 274,673) 210,106; 169,600 
Geelong . 128,990} 110,933) 104,177; 101,772) 98,218) 102,321} 92,506; 93,888) 79,738 
Adelaide . 147,875) 145,049) 138,585} 184,701; 119,713; 105,925; 85,691; 71,018) 58,509 
Fremantle 1,247 1,450 1,389 1,037 — — — — — 
Brisbane . 229,345) 215,160; 180,539} 148,973} 88,316] 79,727) 54,681] 38,660) 22;309 
Tasmania 20,317, 19,420) 19,704, 21,852; 19,118) 18,279) 19,873) 20,045) 14,9438 
m ny \ 1,700, 494/1 ,642 555/1 ,624,561/1 ,449, 917)1, 218, 77211,3857 ,064)1, 158,152) 926,940) 720,421 


New Zealand 


226,432) 222,612) 265,184) 207,989) 132,349) 180,734) 196,713) 165,711 


117,076 


—_————— ee fe dC | ee | | fb | 


Australasia ./1,926 ,926/1, 865, 16711 ,889 , 745|1, 657 , 906}1 351, 121)1, 587 , 798/1 ,354 ,865)1 ,092, 651 
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subsides, and you learn that the lot has been 
knocked down to a quiet, spectacled Japanese 
gentleman in a back row, who said “three,” 
which means three farthings, and put an end to 
the pandemonium. In the matter of dog-fights, 
there is little to choose between the Sydney and 
London wool sales. 

In the matter of price, the Canadian Com- 
missioner, inquiring into the wool industry, 
settles this question in favour of London, 
because the average price for all wool sold at 
the London sales is considerably higher than the 
average in Australia plus cost of freight. But, 
of course, this is no criterion, because practically 
all the wool sold in London comes from big 
sheep stations with huge well-classed clips, 
whereas almost all the small farmers’ wool, 
except a little that is too late for the Adelaide 
sales, for example, is sold at the Australian 
sales. Moreover, far more of the wool sold in 
London has been previously scoured—32 per 
cent. is scoured slipe or washed wool, as against 
9 per cent. of the wool sold in Australia—and 
scouring roughly doubles its value. The most 
convincing argument that I have heard in 
London is that two or three merchant firms 
regularly find an existence by purchasing wool 
at the Australian sales and selling it at the 
London sales. 

There is no question that London brokers 
honestly believe that prices obtained for wool 
at some of the smaller Australian sales—those at 
Brisbane, for example—are considerably below 
London prices. A leading London wool-broker 
recently said to me that if the Australian wool 
sales were all held at one centre there was no 
reason why they should not rule the world’s 
prices; but spinners could not send men to 
buy for them in New Zealand and several com- 
peting Australian centres as well. The dates of 
New Zealand wool sales are so arranged that, 
although there are eight selling centres, no two 
sales ever clash. In Australia, on the other 
hand, there is frequently a deliberate competition 
—hbetween Melbourne and Adelaide for instance. 

But when all is said, there is probably no 
great difference of pricc between the Australasian 
and English sales. If wool could be bought in 
Australia much more cheaply than in London, 
the first evidence of it would be that the long- 
headed firms of Yorkshire would do most of 
their buying there. As a matter of fact, the 
biggest buyers at the Australian sales are the 
Germans. (See Table VII.) The Germans buy 
very heavily in Sydney, where, last year, they 
took 263,088 bales, as against 92,528 taken by 
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England. Great Britain buys more heavily in 
Victoria, where she took 197,008 bales to Ger- 
many’s 68,362. Taking all the Australian sales, 
Germany bought 420,788 bales against Britain’s 
392,519. On the other hand, Great Britain buys 
far more of the cross-bred New Zealand wool 
than Germany. The actual cream of the 
Australian wool, generally from the Western 
District in Victoria, almost always goes to 
America. Americans have to drag it over a 
tariff of 54d. per pound, but it pays to import 
the very best to blend with their inferior sorts. 
The Japanese have now learnt to blend in the 
same way, and it was Japan which last year 
took the highest-priced wools from Sydney. 

There are sales in South Africa at Port Eliza- 
beth, East London, Mossel Bay, Durban, and 
smaller sales at inland centres. The bulk of 
Cape wool is still sold privately to big merchants 
in South Africa. In Africa, as in Australia, if 
anything militates against the price it is the 
competition between a number of centres. 

So much for the oversea sales. If a squatter 
prefers the London sales, as many big squatters 
do, he can obtain from his bank an advance of 
70 to 80 per cent., and the bank will then itself 
see to the whole business of receiving the wool 
and will have it stored, insured, dumped and 
shipped; and the bank’s London branch 
arranges for its reception and sale in London. 
The Australian banks and the great pastoral 
mercantile houses are practically partners in the 
Australian wool industry, and it is because of 
the great facilities for credit which he has always 
had that the Australian squatter has from the 
first been able to sell his wool on his own account 
in London, whereas practically all Asiatic wool, 
and a great deal of South African and South 
American, is the property of a middleman before 
it reaches the sale. 

That is a brief and inadequate account of the 
wool which is produced on the great sheep 
stations and runs in the British Empire over- 
seas. In the last century those great sheep 
runs were, beyond question, the most important 
source of the wool supply, and a most satis- 
factory one. It is very doubtful if they will be 
the chief source of the future. 


Two Great CHANGES. 


Two great changes are affecting—firstly, the 
class of wool from oversea; and, secondly, 
the class of grower by whom that wool is 
produced. 

The largest landholder in Australia grazes his 
stock—chiefly horses and cattle—over runs 
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amounting to 40,000,000 acres. Incidentally, he 
began his pastoral career as a hand on a station 
near Broken Hill at 10s. a week. He rose from 
that to control 60,000 square miles of country. 
It is probably mostly country that would not 
run more than one sheep to twenty-five acres 
at present. But there is land still occupied 
by sheep alone which will feed one sheep to the 
acre—or one sheep to two acres. And to devote 
permanently 20,000 or 30,000 acres of such land 
to the maintenance of one pastoralist and a few 
station hands—mostly bachelors—is recognised 
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in Australia, New Zealand, South Africa and 
Canada as an impossible policy for a young 
country. In each of these countries the Govern- 
ments are cutting up big areas of such land— 
either terminating leases, or opening unused 
Crown lands, or actually buying back freeholds, 
and establishing—not sheep stations or ranches— 
but dozens and scores of wheat and other farms. 
It is from these farms that more and more of 
the wool of the future must come. 

In Canada, curiously enough, the keeping of 
sheep on a farm has never been popular. In 


TABLE VII. 


DESTINATION OF WOOL PURCHASED AT AUSTRALASIAN SALES (figures from Daigety’s Review). 


Svd Melbourne and Adelaide and ; 
yaney. Geelong. Fremantle. Brisbane. 
Destination. 
1911-12, 1910-11. 1911-12. 1910-11. 1911-12. 1910-11. 1911-12, | 1910-11. 
Bales. Bales. Bales. Bales. Bales, Bales. Bales, Bales. 
United Kingdom . . 92,528 | 115,315 | 197,008 | 198,519 | 62,770} 68,665; 30,993] 40,979 
France, Belgium, Holland .| 311,629 | 328,799 | 187,298 | 157,751 | 50,648] 51,055 | 108,742 | 107,370 
Germany .| 263,088 | 236,291 | 68,362] 68,592} 12,018; 11,486, 75,508; 55,292 
Austria, Italy, Switzerland 40,9389 | 48,719] 6,852] 5,872 102 — 2,829 625 
Russia, Norway, Sweden 10,727 1,564 7,572 7,011 —_ — 299 — 
United States and Canada 10,090 6,982 | 38,100) 27,567 906 514 3,102 1,979 
Japan, China, and India . 20,002 | 14,189; 1,570} 2,110 — — 4,135 2,608 
Local Manufacturers, etc. 24,988} 37,500) 21,457 19,745| 22,179] 14,779 8,737 6,807 
Total .| 773,991 | 784,309 | 528,219 | 477,167 | 148,622 | 146,499 | 229,345 | 215,160 
Tasmania. New Zealand. Total. 
Destination. 
1911-12. | 1910-11. 1911-12. 1910-11. 1911-12. 1910-11. 
Per 
Bales. Bales. Bales. Bales. Bales. cent. Bales. cent. 
United Kingdom 9,220 | 12,189 | 136,532 | 150,800 529,051 | 28 581,467 | 31 
France, Belgium, Holland 4,858 | 2,645 
Germany .... . .| 1,812 678 
59,000 | 44,312 | 1,207,658 | 63 | 1,118,282 | 60 
Austria, Italy, Switzerland . 375 220 
Russia, Norway, Sweden. .| — — 
United States and Canada 1,052 588 | 12,000 7,000 65,250 | 3 44,630 | 2 
Japan, China, and India. .| — — — — 25,707 1 18,857 1 
Local Manufacturers, etc. 3,000 | 3,100 | 18,900 | 20,500 99,260 | 5 101,931 | 6. 
Total .| 20,317 | 19,420 | 226,432 | 222,612 | 1,926,926 | — | 1,865,167 | — 
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the whole of that great agricultural country 
there are only 2,500,000 sheep; in a great 
province like Manitoba of 41,000,000 acres there 
are only 30,000 sheep. But in Australia, New 
Zealand and South Africa sheep are kept as an 
almost necessary part of a mixed farming system. 
They would probably be kept in Australia for 
their great value as scavengers alone. But the 
farmer also aims at making money out of their 
wool; and, perhaps above all, out of their 
mutton. 

Farms are practically always in accessible 
places. It is, therefore, generally possible to 
truck fat sheep, or even fat lambs, from the 
farm to the seaport; and nowadays, once a fat 
sheep can be got to the seaport, its carcass is of 
value as well as its wool. There was a time in 
Australia when, apart from its wool, a sheep was 
worth just sixpence. It was afterwards dis- 
covered that more than this could be got by 
boiling it down into tallow, and for a long time 
that was the actual practice in drought time. 
But one man changed the whole of this at one 
stroke, and enormously increased Australasia’s 
wealth by inventing the means of sending meat 
across the seas frozen. The man who made 
that invention, who revolutionised the food 
supply of England and made thousands of 
Australians rich, was a little-known Australian 
journalist, John Harrison, of Geelong. After 
experimenting for years, he broke himself and 
his fortunes in one unlucky shipment ; but his 
patent stands years before any other. Mr. James 
Troubridge Critchell, of London, the best 
authority on the subject, says that Carre was 
four years after Harrison, Tellier eight years, 
Mort eleven, Little twelve, Pictet thirteen, and 
Postle seventeen years later. 


(1) The Cross-bred. 


Now it is clear that the farmer who grows 
sheep not for wool only, but perhaps chiefly for 
mutton and lamb, must gain by growing a big- 
bodied sheep and a quick-maturing lamb—and 
the merino is neither. Consequently the popular 
policy of late has been to do what Marsden did 
100 years before—to cross merino ewes with 
sheep of the big British breeds. In New Zealand 
the Romney Marsh rams have been by far 
the most popular; in Australia the Leicester, 
Border Leicester, Romney Marsh, and others 
have divided the field; in Argentine it was, at 
first, Lincoln, but latterly Romney Marsh. All 
these, so far, are crosses with big long-woolled 
English sheep ; but a cross, or especially a second 
cross, with short-woolled English sheep, Shrop- 
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shires and so forth, is often used to obtain 
better mutton and a quick-maturing lamb. 

Now it is clear that these two new develop- 
ments, the coming of the small farm and the 
popularity of the freezing sheep, are bringing 
about the beginning of great and certain 
changes in the Empires wool industry. 
As was indicated above, they are largely 
altering the class of wool which we get from 
oversea; and they are altering the class of 
grower by whom that wool is produced. Already 
more than a quarter of the wool from Austra- 
lasia is cross-bred, and the proportion is always 
increasing; it was 26 per cent. in 1911 and 
28 per cent. in 1912. By far the greater propor- 
tion of these cross-breds belongs to New Zealand, 
and, indeed, New Zealand is rapidly dropping 
out of merino wool-growing. The same great 
change has occurred there as in the Argentine, 
where 75 per cent. of the flocks are now cross- 
bred. In the Falklands there is no freezing. 
Surplus carcasses are canned or boiled down into 
tallow; but the sheep are nevertheless chiefly 
cross-breds between the Romney Marsh and 
merino, probably because they can remain 
healthy on boggy country. In Australia and 
South Africa, on the other hand, the great 
majority of sheep are still merino. South Africa 
has as yet hardly experimented with the export 
of frozen mutton, and so she has no reason to 
alter her fine-woolled flocks. In Australia, 
however, the flocks on the coasts are 
rapidly changing to cross-bred; the change is by 
no means confined to farmers. Hundreds of 
squatters in accessible districts have broken 
away from their old policy of breeding merinos 
purely for the excellence of their wool. Even 
amongst merino growers a strong big-framed, 
plain-bodied sheep, producing only medium fine 
wool, is now in more favour than the rather 
delicate sheep on which was bred the exquisitely 
fine wool which made Australia famous. 

Many pastoralists believe that this cross- 
breeding, whilst excellent policy in its proper 
place, has been carried out by some growers 
rather recklessly. In Tasmania, for example, 
which had produced by intelligent and constant 
care the most valuable sheep in the world, 
cross-breeding has been haphazard; and even 
some famous Western Victorian stations, which 
—as a writer in Dalgety’s Review says—topped 
the world’s markets for wool year after year, 
are now breeding cross-bred sheep. ‘This is 
always a serious step, because whilst it only takes 
twelve months to produce a cross-bred flock out 
of pure merinos, it might take twenty years to 
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breed the wool fine again. ‘It is to be hoped,” 
says Dalgety’s Review, “that at least some of 
the fine old merino flocks of Victoria, Tasmania, 
and Riverina will be kept intact.” ‘“‘ Con- 
sumers,” says the same writer, “ emphasise most 
strongly the scarcity of real fine quality wool 

but until they give practical demon- 
stration that it will pay as well to produce as 
the broad bulky wool shorn from the big rohust 
sheep now so much in favour with breeders, the 
latter will be hardly likely to return to the 
smaller and more delicate sheep such as produce 
really fine-grade wool.” 

At the same time cross-breeding in Australia 
consists at present, not in trying to establish 
some fixed type of cross-bred and breeding from 
that, but in keeping pure merino ewes and pure 
British rams, and breeding one or two crosses 
from them. It seems that, as long as this is main- 
tained, it must be profitable to keep up the 
standard of pure merino studs and flocks, if only 
to produce the best cross-breds. 

It is necessary, however, to mention that in 
New Zealand there is one exception to this rule. 
A fixed type of cross-bred has been produced 
there, between the Lincoln and the merino. 
Merino ewes were crossed with Lincoln rams, 
and the half-bred offspring were selected and 
in-bred, until what is known as the Corriedale 
sheep was produced and well established. A 
fair number of these sheep are kept on the New 
Zealand hills, and a few have been imported 
into Australia. At the present moment a 
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Corriedale fleece is being exhibited by Mr. 
Hurley (of the New South Wales Government 
Office) in some of the North of England towns, 
and is exciting great interest. The wool is finer 
than most cross-bred wool, and the mutton is 
said to be quite as good. 


(2) The Small Farmer. 


The second development which is slowly 
coming is that, as the big stations are replaced 
by closer settlement, the “‘ get-up”’ of the clip 
must be expected to suffer to some extent. 
Forty small flocks of 500 sheep each can never 
be quite so satisfactory as one good, evenly-bred 
flock of 20,000. The farmer, however skilful, 
could not class his small clip of ten or eleven 
bales as rigidly as the squatter’s wool-classer 
with his 400. The farmer cannot pay hundreds 
of pounds for a single ram to improve his flock ; 
whereas, at the Sydney sales alone, £1,600 was 
paid for the ram “‘ President ” in 1896, £1,500 
for ‘‘ Admiral ” in 1899, and £1,500 for “ Dandie 
Dinmont” in 1904. Moreover, the pastoralist 
has concentrated all his business upon the wool 
only, whereas the sheep are often not the chief 
business of the farmer, and the wool is often not 
the most important part of the sheep. 

The great hope before the wool industry of 
Australia is that as the change from station to 
farm gradually comes about, the Federal 
Government and the State Governments will be 
able to educate their farmers up to the excellent 
methods now employed on the big stations. The 
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CLASSIFICATION OF Horpixes In New Souru WALES, VICTORIA, SOUTH AUSTRALIA, WESTERN 
AUSTRALIA AND Tasmania (from Commonwealth Year-Book). 


N.S. Wales. 

Over 1 acre and under 50 acres 37,272 
” 50 acres 53 100 ,, 9,159 
” 100 ,, ñ 500 ,, 25,322 
” 500 _,, 53 1,000 ,, 7,911 
», 1,000 ,, 7 5,000 6,395 
” 5,000 ,, Š 10,000 ,, 738 
» 10,000 ,, 4 20,000 ,, 344 
„» 20,000 , ‘3 50,000 ,„, 267 
» 50,000 ,, a A a e a 95 
Total 87,503 


Victoria. | S. Australia.| W. Australia.| Tasmania.) Total. 
16,609 | 6,745 3,135 4,596 | 68,857 
6,696 | 1,646 549 2,834 | 20,884 
93,397 | 5,542 8,212 4,957 | 62,430 
8,216 | 3,870 2,777 675 | 22,949 
4,908 | 2,540 2,616 589 | 17,048 
289 110 189 119 | 1,895 
131 53 79 51 658 
42 23 24 26 382 

2 1 7 2 107 
60,240 | 20,030 12,588 | 13,849 | 193,710 
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FIGURES SHOWING BREAKING-UP OF Estates In New Soure WALES 
(from Commonwealth Year-Book). 


New South WaALES.—CLASSIFICATION OF HOLDINGS ALIENATED AND IN PROCESS OF ALIENATION, 
1901 to 1911, 


Size of Holdings. 1901 1907. 1908 1909. 1910. 1911. 
Acres. Number. | Number. | Number. | Number. | Number. | Number. | Number. | Number. 
1 to 50 28,155 31,734 82,413 33,184 34,833 35,845 36,288 37,272 
51 , 100 8,929 9,108 9,217 9,185 9,136 9,105 9,173 9,159 
101 ,, 500 20,504 21,989 22,268 22,986 23,652 24,069 24,672 25,322 
501 ,, 1,000 6,105 6,607 6,735 6,944 7,203 7,321 7,632 7,911 
1,001 ,, 5,000 4,464 4,928 5,185 5,373 5,542 5,796 5,991 6,395 
5,001 ,, 10,000 579 584 598 625 638 691 711 738 
10,001 ,, 20,000 352 357 356 364 368 358 348 344 
20,001 ,, 50,000 202 256 254 259 256 257 264 267 
50,001 and over 149 109 110 106 104 103 99 95 
Total 69,439 75,672 77,136 79,026 81,782 83,045 85,178 87,503 


South African Government has done wonders in 
the last few years by sending round experts, 
some of whom have been brought from Australia, 
to instruct farmers in classing and “ getting-up ” 
their wool. In Australia and New Zealand, espe- 
cially where there are many new immigrant 
farmers, this instruction is badly needed. Aus- 
tralian Governments are doing a good deal for 
agricultural education, but the woo! industry 
has not received the attention which its outstand- 
ing importance deserves, probably because it has 
been considered better able tolook after itself. 

The other system to which one looks with 
some hope for the maintenance of the character 
of Australasian wool is that of co-operation. 
Something has been done in Queensland in this 
direction; and elsewhere farmers at the present 
time frequently get their sheep shorn at the big 
shed of some neighbouring station, and this 
obviously suggests that they may be able some 
day to combine to obtain the advantage of 
up-to-date methods, and also the best of stock 
to breed from. 

The farmer has fast gained on the pastoralist 
in Australia and New Zealand; he has almost 
extinguished him in Canada; and the same 
tendency is at work in South Africa, and indeed 
in Argentine, the United States and elsewhere. 


In 1910 there were only two holdings of over 
50.000 acres left in Victoria—there were six in 
1906; there were still ninety-five holdings of 
over 50,000 acres in New South Wales in 
1911, but the number had been 149 in 1911. 
(See Tables VIII. and IX.) In every case 
the small holdings increase by thousands each 
year. The tendency has been helped by the 
Australian land tax-and similar legislation in 
New Zealand. 


WHERE Bia RUNS WILL SURVIVE. 


The pastoral age of sheep farming is probably 
destined to pass away altogether in New Zealand 
and Canada. But it will never quite disappear 
from Australia and South Africa. In Central 
Australia there are hundreds of millions of acres 
which, for as far ahead at any rate as present- 
day science can foresee, will not be used for 
farming or for anything else except the use for 
which they have been found more suitable than 
perhaps any land in the world—the raising of 
stock, and especially of sheep. These lands must 
be left over, even when the country carries an 
enormous population, and ‘when irrigation by 
surface water and artesian water is practised to 
its fullest extent. The same is true of a great 
part of the Karoo and similar tracts in South 
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Africa. There are great stretches of Central 
Australia where the rainfall is under ten inches 
a year, but where the right rains will bring up 
heavy growths of valuable native grasses ; 
where even in a dry season the local mulga 
scrub and other bushes can be cut for fodder, if 
necessary ; and where huge paddocks will be 
covered with some species of that invaluable 
small grey shrub known as salt-bush, which, in a 
season when grass could not live, will remain 
excellent feed.* 


The future seems to be that, whilst more and 
more of the Empire’s wool will be that of cross- 
breds from the farms oversea, still from Australia 
and South Africa there will always come a large 
supply of fine merino wool produced on large 
holdings. The demand for wool is increasing in 
Europe, and is expected to increase shortly in 
America. It is growing fast in Japan, and the 
demand from China, if it comes into existence, 
is a factor which can hardly be realised. The 
killing of sheep for freezing tends more and 
more to keep the numbers down, and except 
within the British Empire the world’s flocks 
seem to be actually decreasing. Even in 
Australasia the increase last year was under one 
million. 'The demand for wool seems to grow 
faster than the visible sources of supply—and, as 
for merino wool, although fashions such as 
that for hobble skirts may hit it hard, yet 
there is and will be only one fashion for under- 
clothing—and that is the fashion for the only 
sort of wool which is as fine and soft as spun 
silk. So good is the future of wool that there 
has, indeed, been anxiety expressed lest it should 
become too scarce and expensive for use. It has 
been noticed that the immediate effect of a big 
rise in the price of wool is that cotton and other 
substitutes and mixtures come into fashion. 
Fortunately the most probable substitute for 
wool in these days is “‘ shoddy ”—which is wool 
ground out of rags and living a second life as it 
were. Many pastoralists speak of shoddy as if 
they had a grievance against it. But, in days 
of expensive wool, nothing is more certain than 
that some substitute will be used, and, of all 
substitutes, the one which is best for the sheep- 
raiser is that one, every ounce of which has, 
after all, come from the back of a sheep. 


* There are native salt-bushes in South Africa also. But 
the most useful is one imported there from Australia. 
Australian pastoralists, before the drought of 1902, were 
inclined to overstock these pastures, with the result that 
in certain areas the salt-bush, unable to stand rabbits, 
drought, and sheep, disappeared. But it has done so well 
in Africa that seed is said to have been actually re-imported 
to Australia from there, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


345 


(During the reading of the paper the chair 
was vacated by THe Hon. THomas MACKENZIE, 
and taken for the remainder of the meeting by 


Tar Hon. W. PeMBER REEVES.) 


DISCUSSION. 


Tar CHarnMaNn (the Hon. W. Pember Reeves) 
said he was delighted to have the opportunity of 
taking the chair, because he was not altogether 
without experience of Mr. Bean’s capabilities for 
doing justice to the subject he had chosen for his 
paper. Some months ago he had the pleasure of 
reading the author’s book, “On the Wool Track,” 
and he thought that within its limits—for it dealt 
only with one portion of Australia, and with 
one industry carried on in that portion—it was 
the very best book of the kind that he had ever 
read. If the circumstances under which one of the 
greatest industries in the British Empire was 
carried on were as interesting to readers in this 
country as apparently a good deal of the flamboyant 
literature that was written about Imperialism 
generally, he thought many thousand people would 
read the book and would be the better for doing so. 
It was very seldom that one found a book in which 
business and picturesqueness were so skilfully com- 
bined. One saw the hand of a man who had made 
a special study of his subject, who approached it 
from the point of view of one familiar with the 
details, who knew the country and the scene 
of the industry thoroughly, and who had sufh- 
cient of the picturesque power of the artist 
to produce an unusually interesting book. He 
(the Chairman) had spent a year or two of his 
life when a young man on sheop and cattle stations 
in New Zealand, but he could not say that he 
made any very great progress towards becoming a 
useful pastoralist, except in one part of the 
occupation, viz., skinning sheep. While he was at 
work on a certain sheep farm the stock losses were 
very heavy, and he had to do a good deal of that 
work. He remembered the manager of the farm 
saying to him that he could not understand how 
anyone who was so useless in every other way 
could skin sheep so well. The subject of sheep- 
breeding was a very interesting one to him, and 
he thought it must be so to everyone when they 
considered what an enormous share in the world’s 
production of mutton and wool was taken by that 
part of the earth that lay on the other side of the 
Tropic of Capricorn. It was a curious thing that, 
while round the southern temperate zone in 
Australia, New Zealand, South Africa, and South 
America, one found enormous sparsely-occupied 
countries carrying gigantic flocks of sheep, yet there 
was no such spectacle in the northern hemisphere. 
He did not think that was due to the fact that 
the climate in the south temperate zone was so 
very much better suited to sheep than in the north, 
although, of course, there were extensive countries 
there where one escaped extremely hard winters. He 
thought it was more probably due to the fact that 
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the enormous demand for wool and mutton caused by 
the dense populations in the northern hemisphere 
had become so great before the countries in the 
south temperate zone were occupied by large 
populations. That made the problem touched 
upon by Mr. Bean, of how the steady growth of 
population in the south temperate zone was 
going to affect the world’s supply of mutton and 
wool, of very great importance and interest. 
He was inclined to think that the supply of wool 
from the south temperate zone would not increase 
very fast, but that the demand for wool would 
increase, although not so very fast except in ratio 
to the increase of population. He thought, how- 
ever, that the demand for meat, and therefore for 
mutton, would increase, and would increase faster 
in the great civilised countries than the increase 
of population. Mr. Bean had indicated in his paper 
that the process of breaking-up pastoral areas in 
Australia and New Zealand had been going on 
rapidly. It was showing signs of beginning in 
South Africa, and he thought it must begin soon 
in the Argentine. He did not think that would affect 
the supply of mutton and wool as much as many 
people imagined. He did not agree with Mr. Bean 
that the pure pastoralist was extinct in New 
Zealand, or that the run-holder was ever likely 
to become entirely extinct. New Zealand had no 
enormous expanses of dry, arid country, but it had 
mountain ranges. The average flock in a small 
holding in New Zealand, which had altogether 
24,000,000 sheep, was already as low as about 1,000, 
It was true that the wool was deliberately grown 
coarser, but the meat had undoubtedly improved. 
The small farmer in Australia and New Zealand 
was not an unintelligent person ; on the contrary, 
he was educated and highly intelligent, and was 
likely in years to come to be better educated and 
more intelligent still, and he did not think there 
would be any difficulty in inculcating in him 
scientific methods of treating wool and breeding 
sheep for meat. There might be a difficulty in 
keeping up the supply of fine merino wool, as 
indicated by Mr. Bean, and it was an important 
question whether, in the interior of Australia, by 
irrigation, artesian wells, or any other means, the 
sheep-carrying power of the land could be increased 
to make up for the increasing amount of land that 
was being taken up for closer settlement. It was 
not his duty to thank Mr. Bean for his paper; he 
would only say that he thought Mr. Bean had 
given the members a remarkable amount of con- 
centrated information in a wonderfully brief space, 


Mr. Gorpon Ines said he could not pretend to 
be an expert on the subject of the paper, but it had 
afforded him great pleasure to listen to an address 
which was so lucid and attractive. It should be 
attractive to everyone when they realised that of 
the 6C0,000,000 sheep in the world the British 
Empire possessed nearly 200,000,000. When he 
was a schoolboy in Sydney he had a friend whose 
father had some influence at the Wool Exchange, 
and he remembered being present at one of the 
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foreign sales. It was an incident which he would 
never forget, and he thought Mr. Bean had some- 
what under-rated the amount of noise created. 
Camden Park, which the author had mentioned, 
was a district in which he had always taken a 
particular interest since his great -grandfather 
had settled in the immediate neighbourhood 
some eighty years ago. The conditions of sheep- 
farming were in a state of transition, and the old 
homestead surrounded by an immense area of 
land was passing away, as the merino itself was 
passing away. He thought the early squatters 
had never received the amount of tredit which was 
due to them for their enterprise, industry and per- 
severance. Although it had to be recognised that 
closer settlement must be conceded, yet at the 
same time the younger generation should not be 
unmindful of the efforts of those hardy pioneers. 
With reference to Mr. Bean’s book, which had been 
mentioned by the Chairman, he thought it united 
practical information about the industry with the 
charms of a story as fascinating as it was well told. 


THe Hon. THomas MacKenzie (High Com- 
missioner for New Zealand) proposed a hearty 
vote of thanks to the author for his interesting 
and instructive address, which covered a very wide 
range. He did not agree with Mr. Inglis that the 
squatters were rather maligned and that their 
good work was forgotten. He was sure that 
the good work done by the early “ run ”-holders 
was not overlooked. They founded centres of 
agricultural and pastoral industry, and from 
many of these stations settlements spread out 
which did great good in the early days of the 
Colony, and although it had now become im- 
perative that the country should be more closely 
settled, due credit should be given to those early 
pioneers. He took the greatest interest in the 
wool industry, and he was convinced from the 
figures that had been submitted that the demand 
for wool was really greater than the supply, and 
that the flocks were not increasing in proportion 
to the increase of the demand. A year or two ago 
he read that the flocks had diminished by some- 
thing like 22,000,000, and wool-using people had 
increased by 100,000,000; but, at the same time, it 
must be remembered that the fleeces were heavier 
now than formerly, so that a smaller number of 
sheep would produce more wool. Regarding the 
possibility of flocks standing the strain of so much 
export for food purposes, that had been dealt with 
once or twice by men well versed in the subject, 
but their statements had not always been verified. 
For instance, a great authority on the subject had 
said some years ago that he thought from the 
12,000,000 sheep in New Zealand the most that 
could be exported without depleting the flocks 
would be about 300,000 per annum, whereas the 
sheep had now increased from 12,000,000 to 
24,000,000, and they exported over 5,000,000 sheep. 
The question of cotton, of course, had a great 
bearing on the wool industry, and it was proposed 
to set aside 38,000,000 acres in Africa for the 
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production of cotton. Cotton was one of the great 
competitors of wool, and a large increase in the 
production of cotton might to a certain extent 
affect wool prices, but he did not think that the 
prices of wool would depreciate much. 


Tan Hon. JOHN GREELEY JENKINS (ex-Prime 
Minister of South Australia) said he had very much 
pleasure in seconding the vote of thanks to the 
author, to whose paper he had listened with a 
great deal of pleasure. He himself had had some 
experience of sheep in the northern hemisphere 
as well as in the southern hemisphere, and in his 
early days. he had had to shovel away snow in 
order to save the lives of sheep that had been 
buried under it. He thought that was one of the 
reasons why, in the northern part of America at 
any rate, sheep-breeding could never be carried 
on in competition with the southern hemisphere. 
It was absolutely impossible for a country where 
sheep had to be fed for seven months in the year 
to compete with a country where the sheep had 
practically not to be fed‘at all. He had had a good 
deal to do with one of the Australian States in 
opening up sheep country and turning it into 
farm land, but he wanted to make it clear that 
he did not think that the number of sheep would 
be lessened on that account. Just at present a 
great many farmers who had taken up land were 
not able as yet to put sheep on that land; they 
were clearing the land and growing wheat, but 
it was the intention of nearly every small farmer 
in Australia to obtain a certain number of sheep 
to put on his land as soon as he could. He had 
recently had a letter from his son, who had a 
good many hundred acres of land where he was 
growing wheat, and he wanted additional capital 
to buy more sheep to put on that land. Sheep 
were useful to the small farmer to give him ready 
money if his wheat crop should not be a success. 
He had been exceedingly interested in the paper, 
and he thought that the publication of a paper 
like that in the Jowrnal of the Royal Society of 
Arts would lead to an exceedingly valuable dis- 
tribution of knowledge that Australians and those 
interested in Australia wanted to see circulated. 
He thought the author was hardly up-to-date when 
he said that the hobble skirt was detrimental to 
the demand for wool; he would like to point out 
that a new dress—the accordion or concertina 
dress—was about to come into fashion, which 
required much more material. He wished also 
to thank the Chairman, the Hon. William Pember 
Reeves, for presiding, and for the excellent address 
that he gave in commenting upon the paper. 


The resolution was carried. 


Mr. ©. E. W. BEAN, in reply, thanked the mem- 
bers for their vote of thanks, and the Chairman for 
his kindness in presiding at the meeting. He 
did not pretend to be an expert in wool, and 
he had to thank many gentlemen for giving him 
information on the subject. Amongst those was 
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Mr. Chiappini, the South African Commissioner, 
who had sent a telegram regretting his inability to 
be present at the meeting. His thanks were also due 
to the Hon, T, A, V. Best, who was responsible for 
most of the information in the paper about the 
Falkland Islands, to Mr. S. B. Hollings, a great 
authority on Australian wool, and to Mr. Critchell. 
The officials of the Society had also given him a 
great deal of valuable assistance, 


TENTH ORDINARY MEETING. 


Wednesday, February 12th, 1913; CHARLES 
FREDERICK Cross, B.Sc., F.1.C., in the chair. 


The following candidates were proposed for 
election as members of the Society :— 
Johnson, William Marshall, West View, Neville’s 
Cross, Durham. 
Stevens, William Arthur, Fernbank, London-road, 
Maidstone; and 26, Victoria-street, S.W. 
Wilkinson, Ralph William, 6, Dewhurst-road, 
West Kensington, W. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Hughes, Harry, The Bars, Chester, 

Riley, Miss Josephine, 6, Lavender Sweep, Clapham 
Junction, S.W. 

Sykes, Professor Frederick Henry, A.M., Ph.D., 
Teachers’ College, Columbia University, New 
York City, U.S.A. 

Symmes, Frank Jameson, 441, California-street, 
San Francisco, California, U.S.A. 


The paper read was— 


NEW SOURCES OF SUPPLY FOR THE 
MANUFACTURE OF PAPER. 


By Cuayron Brapte and Henry P. STEVENS, 
M.A., Ph.D., F.I.C. 


Those whose business it is to provide material 
for the manufacture of paper have exercised 
all their ingenuities, in the direction of increasing 
the output of wood-pulp, by putting down fresh 
mills in different parts of the world where pulp- 
wood can be rendered available. This work has 
for a time overshadowed and stifled all attempts 
to introduce other paper-making materials. 
As evidence of the position which wood-pulp 
now occupies in relation to paper-making, one 
has only to call to mind the power and im- 
portance of the British Wood-Pulp Association, 
and similar wood-pulp associations in other 
parts of the world. No similar associations exist 
as representatives of the other raw materials 
used in the manufacture of paper. In fact, the 
Wood-Pulp Association is as important and 
powerful as the Papermakers’ Association, 
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which is practically its sole customer. In spite 
of the fact that other materials have been used 
for centuries, wood has entirely outstripped them 
all, and now constitutes the great bulk of the 
material used in the manufacture of paper. 

For many years, and as long as wood-pulp 
appeared to be sufficient to meet the demands 
put upon it, little or no attempt was made in 
other directions in the way of investigating 
further raw materials. This was, in our opinion, 
due to the fact that paper-makers had, up till 
recently, taken it for granted that the supplies 
of pulp-wood are inexhaustible. Now the 
paper trade is waking up to the fact that pulp- 
wood is getting scarce, and prices are rising in 
consequence. In our opinion, the ultimate salva- 
tion to the paper trade in years to come against 
undue inflation of prices will be in the direction 
of adopting other materials to supplement 
wood-pulp. 

It will be seen that history repeats itself. 
About half a century ago the supply of rags 
became so low, and the price, as a consequence, 
so high, that paper manufacturers were forced 
to find new materials as a basis of the further 
development of their industry. In this ex- 
tremity esparto grass and certain woods— 
notably, spruce and poplar—were found to 
produce excellent paper fibre. The enormous 
expansion in the use of paper since that time has 
now brought us face to face with a dearth of 
suitable wood. The price of spruce at the mill 
has risen from a few dollars a cord to $6 and $11, 
and in some cases even to $12 a cord, according 
to location and cost of delivery. Poplar, 
likewise, has risen from a comparatively low price 
until now it is, perhaps, worth on an average 
$7.50 per cord, delivered. U.S.A. official 
reports go so far as to declare that practically 
all the trees producing the highest class of 
materials on many pulp-yielding areas have been 
cut, so that the present harvest is from less 
desirable and more scattered stands, which 
means reduced yields of fibre in raw material 
and an increased cost in securing the wood (22),* 
While the price of wood in the States has con- 
tinually advanced as the supplies grew smaller, 
the supply of crop by-products, which we shall 
have occasion to refer to later, has gone on 
increasing with practically no increase in price, 
but with little likelihood of any considerable 
increase in the future. 

In consequence of the rapid development of 
the paper-making industry in practically all parts 


* The figures in brackets throughout the text refer to the 
books mentioned in the bibliography at the end of the paper, 
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of the civilised world, we have for some years 
been faced with the fact that the available pulp- 
wood for the manufacture of wood-pulp is, 
therefore, showing ominous signs of exhaustion. 
This is reflected in the increase in the price of 
raw wood. ‘This state of affairs has, during the 
last few years, stimulated a good deal of research 
and investigation, by public institutions as well 
as by private individuals, for and on behalf of 
the paper trade, in order to see whether some 
other extensive sources of supply cannot be 
found. It is our intention to refer briefly to 
one or two recent attempts made to introduce 
other materials, but it will be quite impossible 
within the space of this short paper to enumerate 
them all. As might well be imagined, hundreds 
of different vegetable fibres have been from time 
to time suggested, and many of them tried, but 
the great bulk of them have, for varied and 
obvious reasons, shown. little or no prospect 
of commercial success. 

We wish first of all, however, to preface our 
remarks by showing the truth of our assertion 
that the supply of pulp-wood is showing material 
signs of exhaustion, as reflected in the rise of the 
cost of production, 


ADVANCE IN THE PRICE oF PULP-woop. 

In the report presented before a convention 
of the American Pulp and Paper Association, 
1911, in referring to the advance in the cost 
of production of news paper, it is stated that the 
price of news has advanced simultaneously with 
the increased cost of wood from which it is 
manufactured ; also that the cost of production 
of ground wood-pulp has similarly increased. 
It is furthermore stated that 93 per cent. of the 
increased cost of production of ground wood-pulp 
during the past decade can be directly traced 
to the increased cost of the raw material. In 
another official report dealing with the cost of 
production in the United States, it is stated that 
the cost of the production of ground wood has 
advanced more than 50 per cent. during the last 
ten years, and that this increase is entirely due 
to the increase in the cost of wood. 

With regard to sulphite pulp, the present cost 
of production varies in the United States of 
America between $24.11 and $38.43, the chief 
cause of variation being the item of wood, 
which varies between $13.28 and $25.89. The 
variation in the cost of wood alone is almost 
equal to that in the total cost of pulp. The 
price charged to sulphite mills runs from $7.21 
tu $16.19 per cord (3). 

The following table shows the 1910-11 average 
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cost for the United States and Canada for ground 
wood, sulphite and news, summarised from 
official statistics (3) :— 


Average cost per ton 
of product. 


United States. Canada, 
£ s. a. £ s d 


Items. 


Ground Wood-Pulp— 


Wood ......2 9 0 112 6 
Manufacturing, labour 09 9 O 81i 
Other Costs. . . . 09 8 0 910 


Total cost in bulk at 
mills per ton, 2,240 lbs. 


air-dry . 3 8 0 211 3 
Sulphite Pulp— 
Wood 4 7 9 3 6 11 
Manufacturing, labour 016 9 019 1 
Other Costs . . 2 6 1 2 0 10 
Total cost in bulk at 
mills per ton, 2,240lbs. 7 10 7 6 510 
News Print Paper— 
Ground Wood-Pulp 218 1 2 2 65 
Sulphite Pulp 118 9 1 911 
Manufacturing, labour 015 0 015 0 
Other Costs . ya Dead 23 4 
Total cost in bulk at 
mills per ton, 2,240 lbs. 7 9 9 610 8 


The above table does not take into account 
the interest on capital, loans, mortgages, de- 
preciation, etc. 

As will be seen, the table shows great 
advantage in favour of Canadian production, 
largely in view of the fact that Canada is a 
younger country in the production of wood-pulp, 
and, as a consequence, its sources of supply 
have not been so much depleted. 


UTILISATION OF WASTE Woop. 


Attempts are now being made in the pulp 
trade to utilise the waste wood. The Wausau 
report states that during 1910, in the United 
States, 63 per cent. of the total consumption of 
pulp-wood was derived from “‘ slabs ” and mill- 
waste (5). It furthermore states that if economy 
had been practised to the same extent in Canada 
during the year 1911, as much pulp might have 
been produced, without cutting one additional 
pulp-log, as is producible from over 43,000 cords 
of wood. This report charges Canada with 
prodigious waste, and states that if all useful logs 
left in the bush by lumbermen, large-sized 
branches, “ slabs,” and other mill-waste from the 
lumber industry in Canada, had been converted 
into wood-pulp in 1911, the annual output of 
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pulp-wood would have been increased, and not 
a single acre‘need have been cut over for logs to 
make pulp-wood only. 


UTILISATION OF New Kinps oF Woop. 


Having regard to the rapidly increasing cost 
of pulp-wood, the Forest Service of the United 
States Department of Agriculture have turned 
their attention to the possibility of the utilisation 
of other kinds of wood. The book which we 
exhibit, issued by this Department, gives par-~ 
ticulars and furnishes specimens of paper 
produced from the following woods :—Aspen, 
bald cypress, beech, cotton gum, Douglas fir, 
Engelmann spruce, grand fir, hemlock, incense 
cedar, jack pine, lob-lolly pine, lodgepole pine, 
longleaf pine, red alder, red maple, red spruce, 
scrub pine, sycamore, tamarack, tulip tree, 
western hemlock, and white fir. Each wood 
was converted into pulp and made into paper 
on a paper machine on a commercial scale (4). 

These experiments were conducted at Wausau, 
Wis., under the general supervision of the 
director and assistant director of the Forest 
Products Laboratory and an advisory com- 
mittee of the American Pulp and Paper Asso- 
ciation. 

Not only have very promising sheets of pulp 
been obtained from both the hemlock and jack 
pine, but paper has been made from them on 
commercial machines, operating at high speed 
and under all other conditions of actual com- 
mercial practice. The paper produced is said 
to possess the strength, finish, and appearance 
of standard news paper. The production per 
grinder, the horse-power consumption per ton, 
and the yield percord approximate tothe averages 
which obtain in the grinding of spruce. Again, 
pulps composed of mixtures of hemlock, spruce, 
and jack pine in different proportions have been 
obtained, which are said to compare very 
favourably with the ordinary spruce ground 
wood. There appears, however, still to be some 
difficulty about colour, to which reference is 
made in the reports. On the basis of weight 
there appears to be relatively little more loss in 
converting hemlock or jack pine into pulp than 
in converting spruce. 

Since the experiments on hemlock brought out 
a number of points in favour of the grinding 
of that wood, two paper-mill companies have 
signified their intention of using it in their 
cheaper grades of paper. One of these mills 
has already begun to do so, and is said to be 
well satisfied with the pulp obtained. 

Bamboo.—The paper trade of this country 
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owes its indebtedness to Mr. Thomas Routledge 
for serious attempts to introduce bamboo as a 
paper-making material. Routledge was the 
pioneer in esparto. In 1839 he made a series of 
attempts to utilise esparto in the manufacture 
of paper, and exhibited esparto fibre at the 1851 
Exhibition. Its real introduction is said to 
date from 1852. The Journal of the Society of 
Arts (November 28th, 1856) is said to have 
been printed upon esparto paper. This fibre, 
the consumption of which since 1890 has 
remained somewhere in the neighbourhood of 
200,000 tons per annum, marks the first intro- 
duction of an exotic fibre in its raw state for 
paper-making. Practically the whole of it is 
consumed in the British Isles, although much of 
it comes from French colonies (Algeria). 

Routledge next turned his attention to the 
introduction of bamboo, and published a paper 
in 1875 on “Bamboo as a Paper-making 
Material ” (6); and in 1879 ‘‘ Bamboo and its 
Treatment ” (7); and at the Indian and Colonial 
Exhibition, 1885, he exhibited a bale of 
bamboo half-stuff. We remember having met 
him there at a conference on fibres, and call to 
mind the enthusiasm which he displayed about 
bamboo. 

Since that time, and until recently, nothing 
much has been heard about bamboo. The 
subject was brought into prominence by the 
Government of India in 1905, when they decided. 
upon making practical and extended inquiries 
into the utilisation of bamboo for paper-making, 
and for this purpose they appointed Mr. R. W. 
Sindall to visit Burma and make an investi- 
gation upon the spot. The result of this inquiry 
was subsequently published in a special report— 
“ Paper and Paper Pulp in Burma, 1906” (7). In 
1908 the Government of Burma sent to Mr. 
Sindall, for experimental purposes, some eight 
or nine tons of selected bamboo. At the mills 
of Messrs. Thomas & Green, Woodburn Green, 
Bucks, this was made into paper, and Mr. 
Sindall’s book, “‘ Bamboo for Paper-making”’ (9), 
embodying his researches upon the subject, was 
printed upon this bamboo paper, made at the 
above-named mills, a specimen of which we 
exhibit. 

More recently Mr. W. Raitt, expert to the 
Imperial Forest Research Institute, Dehra Dun, 
India—who had, in 1908, communicated letters 
to the Paper Trade Review upon the subject (8)— 
made very extensive researches. As a result, a 
very voluminous official report has been recently 
published upon the subject, “The Investiga- 
tion of Bamboo as Material for Production of 
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Paper Pulp” (10). Thesummary of this report, 
giving the cost of treatment for the production. 
of unbleached bamboo-pulp, is interesting. 


Rs. a p. 
Bamboo 27 8 0 
Chemicals . 29 14 0 
Fuel ee 17 4 0 
Labour and superintendence 7 O0 O 
Depreciation and repairs 6 5 0 
Royalty 1 0 0 


Insurance, taxes, stores and 
sundries. . . .. . 389 0 


92 8 O or say 
£6 3s. 4d. per ton of 2,240 lbs. 


“ Should it be necessary to produce a bleached 
pulp, the cost will be, for a fully bleached 
article, Rs. 125 per ton, inclusive of the loss in 
weight caused by bleaching.” 

We cannot help being struck by what appears 
to us to be a very low figure given for labour 
and superintendence. Furthermore, Raitt’s esti- 
mates, covering only the above items, brings the 
cost of bleached bamboo-pulp up to £9 per ton. 
This would, if shipped to this country, apparently 
yield no margin of profit in competition with 
bleach wood-pulp. 

It is evident from this report that many 
previous figures given for the cost of production 
are now too low. This, in the opinion of Mr. 
Raitt, is due largely to the fact that the cost 
of raw materials has in the meantime advanced. 

Many who have studied the subject of bamboo 
still consider that it is a difficult material to 
treat in such a way as to make the fibre easy 
bleaching or capable of being bleached with a 
reasonable consumption of bleaching powder, 
but that it is, on the other hand, a comparatively 
easy thing to prepare unbleached bamboo-pulp. 

Messrs. James Bertram & Son, Ltd., have 
recently completed the equipment of a mill in 
China capable of producing from 18 to 20 tons 
of dry bamboo-pulp per twenty-four hours. As 
the problem of the economical treatment of 
bamboo is largely dependent upon its treatment 
preparatory to the boiling, we think that a few 
words in regard to the methods employed in 
this mill would be of interest. The object 
which they have in view is to produce a clean 
pulp to sell at the best possible price. For this 
purpose all knots are removed, and the inter- 
nodes are then cut into pieces of one inch long, 
to allow of equal and economical boiling with 
the minimum of soda. Attempts are being 
made to provide a simple and efficient machine 
for the purpose of treating the stems without 
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removing the knots. In spite of certain diffi- 
culties which still have to be contended with, 
the treatment of bamboo is very attractive to 
the British paper-maker, on account of the 
enormous quantities available within the British 
Empire. 

Raitt has proved to his own satisfaction that 
the proper mode of treatment is by crushing, then 
treating for extraction of starchy matter prior 
to digestion by what is known as the “ sulphate ” 
process, and he was the first to apply the 
sulphate process to bamboo. 

Cotton-seed Cotton.—This is a product with 
which we have had to do since 1887. On 
account of early failures its subsequent intro- 
duction to the paper trade was met by very 
strong opposition and prejudice. All early 
attempts were in the direction of chemically 
treating the whole hulls containing all the husk. 
This was doomed to failure on account of the low 
yield—20 per cent.—high consumption of chemi- 
cals, andimpossibility of completely bleaching out 
the husk. It was subsequently discovered that it 
was possible entirely to separate cotton fibrefrom 
the husk by mechanical means. After many 
years of work, Mr. Edward C. de Segundo, of 
the American Cotton-Hull and Fibre Company, 
succeeded in accomplishing this commercially, 
and has placed separating mills in different parts 
of the world. This company is now making 
shipments of the cotton-seed cotton fibre to 
Kurope from the southern States of America. 
This fibre is being boiled and bleached, and used 
in the manufacture of the highest-class papers. 
We show samples of the raw, boiled, and bleached 
products, and also specimens of the paper 
produced therefrom. This business is likely to 
undergo great increase during the near future. 
A few years ago cotton-seed hulls were almost 
entirely a waste product, but inasmuch as this 
fibre is the pure cotton fibre, it ranks with good 
quality rags. 
textile purposes, it is of sufficient length for the 
manufacture of high-class papers, and can be 
used alone or blended with rags. In its treat- 
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Bagasse is the refuse of the sugar-cane after 
the juice has been expressed. In the sugar 
industry large quantities of this refuse are used 
as fuel, and its value for this purpose has been 
estimated as varying from $1.50 to $3 per ton. 
The U.S.A. Department of Agriculture Report of 
April, 1911, which may be regarded as repre- 
senting the knowledge of what had been at- 
tempted in the utilisation of bagasse up to 
that time, stated that “several small plants 
have been built with a view to making various 
forms of pulp-board and the rougher grades of 
paper from bagasse, but, so far as the writer 
knows, none of these have been permanently 
successful?” By the ordinary methods of 
treatment bagasse so far does not seem to have 
succeeded commercially. 

About 1905 D. W. McMullen, of the Simmons 
Sugar Co., interested himself in the drying of 
sugar-beet, thinking that by so doing he could 
get the complete extraction of sugar from a dry 
product that could be used at any time of the 
year, thereby enabling beet-sugar factories to 
operate all the year round. This led him to 
the study of applying his drying method to the 
sugar-cane. For this purpose his company 
employed a shredder which reduced the cane to 
its constituents of wood-fibre and pith without 
any loss of juices. These two constituents were 
first dried together and then separately, and it 
was found that all moisture could be extracted 
without any detriment to the sugar contents. 
This material was baled up and despatched to a 
refinery, the sugar completely removed by the 
addition of water, the extracted fibre and pith 
separated, and the fibre used in the manufacture 
of paper. By this means the whole of the sugar 
is extracted as against only a part, as by ordinary 
crushing. The drying can be accomplished 
in about an hour, and the extra amount of sugar 
extracted is claimed to be equal to $2 per ton 
on the cane, and the by-products of the two kinds 
of cellulose to be worth from $3 to $4 per ton 
of cane. Mr. McMullen states that the company 
shipped in 1910 from Preston, Cuba, several 


ment it presents a great simplification overiigs, ““thousands of bundles of dried pith and fibre. 
as the processes of sorting, cutting, and dusting The final results were declared to be remark- 


are dispensed with. On account of thg, fibre 


ably satisfactory. More recent information 


being already of the right length for paper, no --appears to indicate that the process is being 


power has to be expended in breaking-in, and 
the ultimate fibre is nothing but pure cotton. 
For further information upon the use of this 
material in connection with paper-making, and 
for other purposes, we recommend consulting 


extended. y 
Apart from the utilisation of so-called erop- 


` ‘plants, which form, as it were, the by-product 


of some already large industry—such as corn- 
stalks, broom corn, rice straw, cotton-hull fibre, 


the publications given in references at the end ~~ cotton stalks, bagasse and flax-straw, which are” 


of this paper, (11) (12) (28). 


already receiving the serious attention of the 
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United States Department of Agriculture (22)— 
we quite agree with the views as expressed in the 
report that plants may be actually grown for 
paper crops. The report makes out a case in 
favour of hemp, based upon estimates prepared 
by Professor L. H. Dewey. This fibre is an 
extremely valuable one for the manufacture of 
special papers, such as India papers and some 
very strong papers used for special purposes ; 
and no doubt the use of hemp might be very 
materially extended if larger supplies were 
available to the paper-maker. 

Hedychium coronarium.—To bring to the 
notice of those interested in the trade the 
possibility of actually cultivating crop-plants 
for the manufacture of paper is indeed the chief 
object of this communic¢ation, and with a view 
to showing what might be done in this direction 
we wish to describe in considerable detail the 
work which we have recently done in connection 
with Hedychium coronarium. This plant is a 
member of the natural order Zingiberacee, and is 
a native of India, being distributed from the 
Himalayas to Ceylon and Malacca, ascending to 
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4,000 ft. in the Khasia Hills and 6,000 ft. in 
Ceylon. It is also recorded from Central 
America, the West Indies, New Zealand, Mau- 
ritius and West Africa (Corisco Bay). Many 
years ago it appears to have been introduced 
into Brazil, and it has run wild in many of the 
States, being especially abundant at Morretes 
in the State of Parana, where it has covered a 
large tract of flat country (14). 

The plant in its natural condition in Brazil 
is shown in Figs. 1 and 2, When the introduction 
to Brazil took place is uncertain, There is a 
specimen at Kew collected by Dr. Glaziou in 
1869, and the presence of the plant in Brazil is 
recorded by Martius and K. Schumann. These 
authors mention that the plant is known by the 
native names “ Lagrimo de Moca ”’ and “ Escal- 
damao.” 

The genus Hedychium, of which a good de- 
scription by Baker is to be found in Hooker’s 
‘Flora of British India,’ Vol. VI. p. 225, is 
characterised by the horizontal tuberous root- 
stock, which bears the erect, elongated leafy 
stems. The leaves are distichous, oblong or 


- 
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Fig. 1.—ROAD CUT THROUGH HEDYCHIUM CORONARIUM LAND IN BRAZIL. 
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lanceolate, with long clasping sheaths. The 
inflorescence forms a terminal spike. 

H. coronarium is best distinguished from other 
species of the genus by the following characters : 
Inflorescence ellipsoid or ovoid ; three to five- 
flowered bracts, which are densely imbricate 
in five to eight spirals. Staminodia oblong- 
lanceolate, white. Labellum widely obcordate, 
white with yellow sometimes near the base. 
Filament white. 

Some peculiar paper-making qualities of this 
fibre were first described in a recent paper 
before the International Congress of Applied 
Chemistry (13), and the plant was more 
particularly described in a recent issue of the 
Kew Bulletin (14). i 

We have pursued the inquiry further, with the 
view of finding out the climatic and other 
conditions which particularly favour its rapid 
growth. 

We have examined the weather reports of the 
district in the neighbourhood of which the 
Hedychium is particularly abundant. The 
nearest available are those for Curitiba, 
which is some miles west of the hedychium 
lands, and at a higher elevation. The figures 
range over a period of twenty-seven years. 
The mean monthly temperature varies from 
73° F. to 53° F., with a mean of, say, 63° F. 
The maximum and minimum daily temperatures 
during this period are 93°-F. to 24° F. respec- 
tively, at an altitude of 908 metres. The rain- 
fall of the district is heavy, showing an average 
of about 60 ins. per annum over the last twenty- 
seven years. The climate may be described as 
hot and damp, but the weather experts describe 
it as healthy. Dr. Evans, of the Geological 
Department, Imperial Institute, gives it as his 
opinion that the ground underlying the surface 
soil is probably triassic sandstones, shales with 
flows or sheets of igneous rocks. We have no 
definite information in regard to the subsoil in 
the exact locality where the plant is parti- 
cularly abundant, but the authorities of the 
Geological Survey and Museum, Jermyn Street, 
inform us that soft carboniferous shales form 
the subsoil and bedrock for-some distance west 
of Morretes, but whether there is much or little 
cover to this shale about that place we have no 
definite information. In certain areas, however, 
the conditions, both as to climate and soil, 
particularly favour the rapid growth of this 
plant, apparently to the entire exclusion of 
other vegetation where land has been cleared. 


Where the Hedychiumis particularly abundant, 
that is, in the neighbourhood of Morretes, the 
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elevation is, we are informed, about 150 metres 
above sea-level. The soil is a rich humus to a 
depth of two or three feet; the rainfall is heavy, 
perhaps heavier than that of “Curitiba. Land 
that was cleared for other cultivation, such as 
sugar-cane, has been invaded by Hedychium. 
The root-stocks form such a network that it 
costs too much to clear of Hedychiwm, and much 
land has been abandoned to it in consequence. 
Where the plant is particularly abundant, or 
where circumstances favour the cultivation of 
the plant, its stem at butt end varies from 
1 to 2 inches in diameter, grows to a height 
of from 3 to 6 feet, with 100 to 150 stems 
per square metre, and the weight of the entire 
plant with leaves is from 400 to 600 grams 
per stem, with, say, an average of 1 lb. each. 
From counting the stems as they can be 
observed in growth at Kew, we find at least 
100 to the square metre, but their weight and 
diameter are not so great as recorded in Brazil. 
Those plants sent to us had an average weight 
of about 4 lb., and diameter at butt end of about 
lin. We have observed here a rate of growth 
of about 9 ins. per month under favourable con- 
ditions under glass. Messrs. James Veitch & 
Sons, who have had the plant under careful 
observation at the Royal Exotic Nurseries, 
Chelsea, observe that the plant in all probability 
grows much quicker in Brazil than in this 
country, although it is a very rapidly growing 
plant here, especially if planted in a bed where 
the roots can run at pleasure. They also inform 
us that from seedlings the plants take two years 
to come to maturity, but as plants grown from 
divided rhizomes that are very strong, they 
would no doubt reach maturity in one season. 
Further information given to us by Messrs. 
Veitch is as follows :—“ The closeness of the 
stems of this plant depends upon the strength 
of the rhizome, but generally they are-?in. to 
14 in. apart. The diameter of the stems at 
the butt end is 2ins. to 3 ins., and the height 
5 ft. to 6 ft.” On trying to arrive at an estimate 
of the probable yield per acre, we think we have 
been safe in allowing an average distance apart 
of 4 ins., although one must, in addition to this, 
perhaps allow for areas of uncovered ground. 
Several times we have taken the green stems 
and made paper, and have arrived at the 
conclusion that where the ground is properly 
covered (stems 4 ins. apart) with plants even of 
the size obtainable under glass in this country, 
the. yield would be 7 tons of raw dried fibre, 
equal to 4 tons of paper per acre per annum. 
As the root systems are repeatedly reproducing 
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Fra. .2.—HEDYCHIUM CORONARIUM IN BRAZIL: 


(Reproduced from the Kew Bulletin, No. 9 of 1912, by permission of the Controller of 
His Majesty's Stationery Office.) 
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Fic. 3.—HEDYCHIUM CORONARIUM AT KEW. 


(Reproduced from the Kew Bulletin, No. 9 of 1912, by permission of the 
Controller of His Majesty’s Stationery Office.) 
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themselves by means of fresh root-stocks, there 
seems to be nothing to prevent the continual 
cropping of the plant year by year. We are 
informed from Brazil that the plant is sufficiently 
rapid in its growth to allow of cropping two or 
three times yearly; but on inquiry at Kew we 
came to the conclusion that this might exhaust 
the plant, and therefore do not think it justifi- 
able to count upon cropping more than once 
per annum. 

There are in the neighbourhood of Morretes 
tracts of land covered, as far as the eye can 
reach, as closely as is shown in Fig. 1. From 
the best information we are able to obtain, 
land so covered amounts to from 7,000 to 8,000 
acres, capable of yielding, in the aggregate, at 
least 50,000 tons of dry fibre, sufficient for the 
production of 30,000 tons of paper per annum. 
In addition to this, Hedychiwm is to be seen 
scattered about the country; it is therefore 
difficult to say how much land may be available, 
but it has been put by Vieira, who has cut over 
some of the lands and made paper on the spot, 
at as much as 100,000 tons per annum, and this 
all within limited areas and easily available. 

We have given a great deal of consideration 
to the question of cost of harvesting, conveying 
and crushing. Detailed figures given by Vieira 
show a figure which comes out at less than 
£1 per ton of paper produced ; we see no reason 
to doubt these figures, although we have no 
proper means of verifying them. 

Rough paper was first produced from He- 
_dychiwm in a small experimental paper-mill in 
Morretes Parana. In this case, the paper was 
produced direct from the green stem after 
crushing on the field. That which has been 
produced in different paper-millis in this country 
was from the dried-down crushed material, 
it being impossible to get the green material 
over here without undergoing fermentation. In 
order to prove the paper-making qualities of 
the green stems, we tried green stems supplied 
through Kew, and found that papers of the 
remarkable qualities referred to later were 
producible either from dried-down or green 
stems. Although 5 per cent. of soda on dry raw 
material gives, in our opinion, the strongest 
paper when treating the dried material, we have 
succeeded with 24 per cent. to 3 per cent. when 
treating the green. 

The plant, after harvesting and crushing 
between rollers to remove juices, can be immedi- 
ately beaten in Hollanders and made into paper. 
With a mill conveniently situated to the sources 
of supply, so that the operations could be carried 
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on without loss of time, the whole treatment, 
from harvesting to the manufacture of paper, 
need not occupy more than a space of twenty- 
four hours, 

The ease with which the stuff is beaten 
surprises us. For the production of strong papers 
from most paper-making materials, a great deal 
of beating is necessary, but as Hedychium is 
easily reduced toa pulp with gentle “ brushing,” 
this is certainly a feature in its favour. The 
strongest papers are produced from material 
just brushed out. 

The yield on the dry weight of stem is de- 
pendent upon the extent to which the material 
is chemically treated. We have found the yields 
to be as follows :— 


Soda Used, per cent. Yield, per cent. 


24 72 
5 60 
10 50 
15 43 


Papers, comprising those described later, have 
been produced with a soda consumption of 
5 per cent. and a yield of 60 per cent. 

Hedychium can be treated by macerating 
with lime in pits in the manner employed for 
treatment of straw. 

The leaves, which constitute anywhere up to 
30 per cent. of the weight of the whole plant, 
according to the closeness of its growth, appear 
to have no paper-making value. The fibres proper 
are contained in the fibro-vascular bundles of the 
stem (see photomicrographs). To ascertain 
whether other members of the same naturai order 
possessed similar qualities, with the assistance 
of the authorities at Kew we investigated the 
amomum hemisphericum and the alpinia 
nutans(15). What really distinguishes the paper- 
making value of the Hedychium plant from 
those other members of the same natural order 
which we have also investigated, is due to the 
particular virtues of the parenchyma cells. If 
these parenchyma cells are allowed to become 
part and parcel of the paper, then paper of 
very remarkable qualities is produced. It is 
self-sizing—that is, it requires no added sizing 
material whatever in order that it may bear 
ink and possess greaseproof qualities. If, 
however, these parenchyma cells are removed 
by washing, as can easily be accomplished, a 
paper of more normal character is produced (18). 
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TABLE I. 
TABLE SHOWING THE PAPERS MADE FROM HEDYCHIUM ON PAPER MACHINE. 
B C D F G 
Thickness in mm.’ “088 -064 -070 “080 "10 
Substance in lbs. demy 14:1 9:2 10:0 13:3 20:2 
Breaking length in metres . 8,018 8,8303 10,083 9,381 9,039 
Total elongation at break . 7°0% 6:5% 6:0% T17 1:9% 
Permanent elongation at break 5:1% 5:1% 4:9% 4:5% 5:1% 
Bursting strain: lbs. per inch . 20°7 14°8 17°8 45°0 55:0 


Hedychium paper has been made on 
a commercial scale at different paper-mills 
in this country. Table I. contains the 
results of tests made with papers produced 
on different paper machines. In the case of 
B, C, D, the parenchyma cells were partly 
removed in the course of manufacture, in 
F and G they were retained. B, on account 
of its being unsized, is more like normal 
waterleaf. C is rosin-sized, and D “tub ”- 
sized with gelatine. The unsized paper B was not 
inkproof, whereas in the case of F and G, 
although nothing had been added to size these 
sheets, in consequence of the presence of the 
parenchyma cells, the paper is not only inkproof 
but greaseproof, and of a parchmenty feel. 
The breaking length in all cases is high, as high 
as that of the strongest Manilas, and, as will be 
seen by reference to the table, what appears to 
distinguish the self-sized paper from the normal 
is the higher bursting strain in the case of the 
former. 

Papers from fine, flimsy tissues to thick 
substances have been produced with no added 


material, and, as will be seen by reference to 
Table II., the bursting strain is high compara- 
tively, even for very thin paper tissues. This 
table also shows that papers can be produced, 
where required; to possess great elasticity, no 
matter what their thickness or substance may be. 
Paper produced entirely from this fibre has been 
submitted to a large firm of cable manufacturers 
and thoroughly tested, both physically and 
electrically, and declared to be suitable for cable 
insulation. Hedychium paper, therefore, appears 
to rival the best Manila papers in the possibility 
of its application for the special purposes to 
which Manila is put, as well as being applicable 
for all ordinary purposes, and can be used either 
alone or in conjunction with other materials, 
either bleached, unbleached, or partly bleached. 
If the pulp, after boiling and beating, is 
kept in the wet state, the paper produced there- 
from shows marked increased bursting strain 
as the result of ageing. This property may in a 
measure be true of other materials, but is 
particularly marked with Hedychium, and is 
illustrated by means of diagrams (16). 


TABLE II. 


TABLE SHOWING THE BURSTING STRAIN AND ELASTICITY oF HEDYCHIUM PAPERS OF DIFFERENT 


THICKNESS AND SUBSTANCE. 


Thickness. gray ae Substance in Ibs. demy. eae eke Ibs. | Elongation at Break. 
lbs. ozs. 
"040 29:3 8 12 19:5 14:2% 
-065 52°0 14 6 46 +2 15-1% 
100 83:2 21 14 74°7 16:7% 
146 118-2. 31 14 102-3 18-4% 
a OA oy 
°176 186-4 36 4 118:6 14°57 
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The qualities of the pulp and the paper 
produced from this material have formed the 
subject of several recent short communications 
to the Society of Chemical Industry (17-20). 

Curves constructed to show the relationship 
of yield to soda consumption show that it be- 
haves similarly to spruce, as investigated by 
Sutermeister. Other relationships have been 
established which we illustrate by means of 
diagrams and tables. 

We should like to point out one possible 
application of a material of this description 
which is likely to be extended in the near future. 
We refer to the manufacture of so-called pulp- 
yarn, produced by converting endless narrow 
thin ribbons of paper into cylindrical form, and 
then spinning into yarn. We exhibit a number 
of specimens of this yarn produced by the 
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by using strong paper, the manufacturer of 
these yarns gets the additional advantage of 
a greatly increased output from his machines 
and a corresponding decrease in his cost of 
production. 

Possible Textile Qualities of Hedychium.— 
Specimens of the green stem were obtained from 
Kew and from other sources, and the yield of 
dressed fibre from green stem found to be greater 
than that obtained with Manila. Musa textilis 
yields about 14 per cent. of dressed Manila 
on green stem, and from Hedychium we obtained 
4 per cent. and over. The dressed fibre showed 
a close resemblance to Manila in appear- 
ance. ‘Table III. gives figures for Manila 
binder twine, pure Manila and Hedychium, 
dry, immersed in water one hour, immersed in 
water twenty-four hours. For purposes of 


TABLE III. 


TABLE SHOWING THE COMPARATIVE TENSILE AND ELONGATION FIGURES FOR Dry 


AND WETTED THREADS. 


Breaking Strain in grams. 


Dry. 
ack hour 
immersion. 
Manila Binder Twine 798 644 
Pure Manila T73 596 
Hedychium 885 492 


Elongation at Break. 


Wet. Wet. 
Dry. 
24 hours’ oa hour 24 hours’ 
immersion. immersion. | immersion. 
600 3 2% 4° 8% 3° 9% 
502 2*7% 3 6% 1:3% 
424 1:8% 1:5% 1°47 


Textile and General Spinning Co., Ltd., which 
are made into the form of ropes, twines, cords, 
matting, carpet bagging, and also into fancy 
goods, such as dress trimmings, etc., sometimes 
in conjunction with cotton, flax, jute, hemp, etc. 
This industry is likely to become a large one. 
The early attempts have suffered very much in 
consequence of the utilisation of inferior qualities 
of paper. In order to compete with jute yarns, 
it is self-evident that the very strongest and 
most elastic paper will have to be utilised. 
Jute yarns have a breaking length of 10,000 
metres, and, now that paper is producible 
with fibres possessing special qualities of equal 
breaking length and high elasticity, this industry 
is much more likely to be developed on sound 
lines. 

The strip has to be wetted in the process of 
conversion, and unless the paper is particularly 
strong, the strips break at high speed ; therefore, 


proper comparison the fibre bundles were 
measured with micrometers and corrected to 
a uniform diameter of 0.10 mm. Each figure 
is the average of ten determinations. The 
binder twine is dressed with 2 per cent. 
paraffin, which may account for the difference 
in the elasticities between pure Manila binder 
twine and pure Manila. It is somewhat strange 
that the elongation at break in the case of the 
Manilas is greater after one hour’s immersion 
than either the dry or after twenty-four hours’ 
immersion, whereas in the case of Hedychium it 
gets less the longer it is immersed. The dry 
strength in grams is slightly higher in the case 
of Hedychium than in the two others. As 
fibres of this nature are liable to some variation 
from plant to plant, we dressed further quantitics 
of Hedychium, and took an average of a 
large number of readings, so as to obtain a 
really representative figure. Table IV. give, 
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figures for Hedychiwm in comparison with 
other fibres :— 


TABLE IV. 


TABLE SHOWING THE BREAKING LENGTH AND 
ELONGATION OF DRY THREADS. 


Breaking 


: Elongati 

Taetre? | ab Break 
Sisal 38,000 6: 3% 
Sansevieira 38 , 360 4:0% 
Manila 60,962 4:0% 
Hedychiurh 59,870 1:5% 


Here the Sisal and Sansevieira, as might 
be expected, are much lower in breaking 
length than Manila and Hedychium. The two 
latter show almost identical figures as regards 
breaking length, although the Hedychium 
shows in all cases a lower elongation at break. 
The fibres with which we compared Hedychium 
were supplied by Mr. John Christie, of Messrs. 
Ide and Christie. The Belfast Rope Co., 
through one of their directors, have expressed 
their willingness to make a thorough practical 
trial of hedychium fibre as soon as ten tons 
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of dressed fibre can be got over for the 
purpose. It is interesting to compare the 
breaking length of fibro-vascular bundles, 
such as Manila and Hedychium, with that of the 
strongest papers which have so far been pro- 
duced from these fibres. Taking the strength 
of the papers in the running direction, we some- 
times get a breaking length of 12,000 metres with 
Hedychium, or an average of 10,000 in the two 
directions. This is only a fifth part of the breaking 
length of the fibro-vascular bundles, but we think 
it is about the highest figure ever recorded for a 
paper. Specimens of dressed fibre of each fibre 
are exhibited. 

Table V. is intended to give details of certain 
materials which show possibilities of coming 
into use in the future. There are other 
materials, such as ‘sudd,’ which have not 
been included. They have all been tried 
commercially; some of them are already ex- 
tensively and regularly used. These particulars 
comprise acreage, yield per acre, the possible 
aggregate amount available in the form of 
raw fibre, and certain other particulars, with 
a final column intended to give some idea of the 
aggregate amount of bleached pulp producible. 
The materials Nos. 1-8 are capable of cropping 
once a year, 9 and 10 every five years, and 11 
about every forty years. 


TABLE V. 
TABLE SHOWING MATERIALS THAT MIGHT BECOME AVAILABLE FOR THE MANUFACTURE OF PAPER. 


Tons peracre| Tons of raw | Percentage Tons of Tons of 
Acres under | per annum fibre per _| yield of pulp pulp pulp 
cultivation. of dry raw annum on dry raw per acre | per annum 
material. | on total area. | material. | per annum. jon total area. 
Cropped once a year. 
1. Corn-stalks 30 , 000 , 000 1:0 30,000,000 12-18 0:12 3,600,000 
2. Broom corn . 178 , 584 3°0 450,000 | 32-40 1:00 150,000 
3. Rice-straw 720,000 2°0 1,500,000 35 0:70 500,000 
4. Flax-straw 2,000,000 1:0 2,000,000 30 0:30 600 , 000 
5. Cotton-hull fibres = — 150,000 75 — 112,000 
6. Cotton-stalks . 10,000,000 0°45 4,500,000 | 385-40 0°15 1,500,000 
7. Hemp-straw . — 5:0 — 20 1-00 — 
8. Hedychium s — 6-10 — 60 4:00 = 
. Cropped every 5 years. 
9. Bamboo (Pearson, Sindall). — 15 — 45 1°35 sa 
to 
10. Bamboo (Pearson, Raitt) — 8 to 48 — 45 1°57 oa 
Cropped every 40 years. a 
11, Pulp-wood = 16 cords — 45 0-20 — 


860 


Over 100,000,000 acres are devoted to Indian 
corn in the United States, but only that portion 
within the “corn belt ” area is taken as likely 
to be available. The acreage under broom corn 
is taken from the returns given in the Twelfth 
Census Report, the figures for rice-straw from 
that harvested in 1909. With flax-straw a 
deduction of 500,000 acres is made from the 
total under flax in the United States for that 
already consumed. The figure for cotton-hull 
fibre—that is, cotton-seed cotton—is arrived at 
from carefully prepared estimates made by 
Mr. E. C. de Segundo, President of the American 
Cotton-Hull and Fibre Co., and this after 
making numerous deductions for that which 
is already used for other purposes and that 
which may not be available for geographical 
and other reasons. Furthermore, it includes 
nothing outside the United States of America. 
The figures given for cotton stalks are taken from 
official reports. Hemp is inserted as being a 
possible material that might be cultivated for 
the purpose of the manufacture of paper, 
to which reference has already been made. 
Hedychium, which has been fully described, 
is inserted by way of comparison. For bamboo 
we have taken the crop per acre as given by 
Sindall, but have adopted five years as being 
the average period of cropping, as arrived at by 
the careful investigations made by R. 8. Pearson, 
of the Indian Forest Service, Official Forest 
Economist to the Government of India, and we 
also give another estimate for bamboo (No. 10) 
as an average of figures given by Raitt at 
Pearson’s average of five years per cropping. 
Finally we give, by way of comparison, figures 
for pulp-wood arrived at as the result of a paper 
read by Mr. Parker Smith before the British 
Paper Makers’ Association, 1910, equivalent to 
16 cords per acre, which, at 24 cords per ton of 
sulphite pulp at forty years’ growth, is equal to 
a yield of 0°20 tons = 4cwts. per acre per 
annum. Although this figure is on a 16-cord 
basis, it must not be overlooked that 10 cords is 
by many considered to be an average figure (2). 

We wish particularly to draw attention to the 
fifth column, where it will be noticed that, with 
the exception of cornstalks, an average land 
under pulp-wood would yield less pulp per acre 
per annum than any one of the other materials 
given in the table. The highest yieid of all 
per acre per annum is given by Hedychium, 
after which follows bamboo. 

We particularly wish to draw attention to 
this table in order that those who are interested 
in the paper trade may reflect upon the possi- 
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bilities of materials other than wood as sources 
of supply for the future. 

We wish, in conclusion, to express our thanks 
to Sir David Prain, F.R.S., for the supply of 
green stems from Kew; to Mr. John Christie, 
F.R.M.S., for the production of photo- 
micrographs, and to our assistant, Mr. J. J. 
Watt, for his assistance in connection with the 
experimental work. 
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DISCUSSION. 

THE CHAIRMAN (Mr. Charles Frederick Cross, 
B.Sc., F.I.C.), in opening the discussion, remarked 
that he had listened with great pleasure and atten- 
tion to the results of the difficult task which the 
authors had set themselves, namely, to give an 
attractive exposé of important laboratory work, 
representing months of careful and diligent 
thought. The speaker was aware that he 
was addressing those who possessed what 
might be termed an ‘expert grasp” of the 
subject in addition to those whose grasp was of 
a general character; indeed, there were many 
present who, from a practical point of view, had 
doubtless a better understanding of the matter than 
either the authors of the paper or himself. He 
might, however, lay emphasis upon three proposi- 
tions before the paper-making industry, all relating 
to the new supplies of fibre. Cotton-hull fibre, 
which had been referred to, stood very much by 
itself. It could scarcely be described as a substitute 
for wood-pulp; it had a high rank, and was used 
for the best class of papers, which were sold at a 
much higher price than the wood-pulp papers. 
In addition to cotton-hull fibre, to which the 
authors had given proper prominence, the speaker 
alluded to a movement with which he had 
come into contact, for the development of a 
very remarkable asclepiad, Cryptostegia, growing 
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“on foreign soil with great vigour, and attain- 


ing a height of fifteen feet from the seed in 
one year; this asclepiad produced 5,000 plants per 
acre quite comfortably. Moreover, the plant had” 
a treble industrial function. It secreted a latex 
which yielded a good rubber; it supplied a bast 
fibre, with the fine characteristics of the cotton 
class; and it had a seed hair or floss which 
resembled the kapok floss. This material was 
now being exploited in the Bahamas, under the 
British flag, on a considerable industrial scale, 
and would, the speaker believed, be heard of in a 


serious way before many months had passed. Last 


year he had met with a somewhat colossal pro- 
position—which seemed, however, realisable—for 
the exploitation of Egyptian sudd by an English 
concession working in the Sudan. This material, 
which could be readily handled by the paper- 
maker, had certainly come to the front in a signifi-, 
cant way. Viewing the general perspective, he 
would observe that industrial people were hope- 
lessly prodigal, and appeared to squander their 
resources without regard to past, present, or 
future. Nature, on the other hand, was infinitely 
laborious, and the most painstaking of economists, 
What Nature produced was brought forth with the 
least expenditure of energy and matter, with an 
extraordinary passion for economy, ‘‘economy”’ 
being a first criterion of beauty in natural structure, 
the useful and the beautiful being inseparable in 
the organic world. In the human industrial world 
the conditions were reversed, with some tragic and 
paradoxical results. He might instance the tree 
which took thirty or forty years to grow, and was 
cut down, pulped, and mixed with clay, to make a 
medium for the literature of the daily press. 
Immense supplies of raw materials, which were 
perennial products, were thinned down in a 
manner which suggested comparison with a 
prodigal, who, although possessed of a compe- 
tent income, lived *upon his capital. For that 
reason there was an ethical principle under- 
lying the authors’ paper which presented the 
potentialities of crop plants for meeting the 
demands likely to be made upon them for the 
supply of the world’s paper-making material. In 


-conclusion, Mr. C. F. Cross referred to an address 


by Professor Lincoln Goodale, delivered to the 
American Association in 1891, the title of this 
address being ‘‘ Useful Plants of the Future: 
Some of the Possibilities of Economic Botany.” 
In the speaker’s* opinion, Professor Goodale 
not only ‘“retrospected’”? but prophesied most 
that was worth knowing so long as twenty 
years ago, and his brochure would be found 
most illuminating and instructive, particularly 
as it brought out prominently the intense 
individualism of the natural organic world. In 
relation to plants, much was taken for granted, but 
a consideration of the manner in which the human 
family exploited, as set forth by Goodale, the 
organic world, afforded food for philosophical 
reflection, and the underlying perspective of such 
papers as the authors had read. 
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Mr. JoHN CHRISTIE considered that the tables 
given by the authors were of eminent value, as 
they condensed a good deal of information not 
previously touched upon in relation to certain 
fibres. In regard to wood-pulp, he cordially 
endorsed the remarks of the Chairman; there 
might, perhaps, be better purposes to which the 
noble pine could be applied. Somebody had 
recently remarked that the forest must be felled 
in order that the journalist might live, and possibly 
there was substance in the remark. Wood-pulp 
had the peculiarity that it was mechanically pro- 
duced, without the employment of any chemical 
process, and it was, for that reason, com- 
paratively cheap. On the other hand, fibres 
from plants such as hedychium and bagasse 
could not be produced mechanically, even as a 
substitute for wood-pulp; it would be exceedingly 
difficult to find among the substitutes named by 
the authors—no matter how large the supply—one 
which could be produced as cheaply as wood-pulp. 
In 1912 the imports to the United Kingdom of 
chemical wood-pulp amounted to about 412,000 
tons, and of the mechanical-prepared wood-pulp, 
about 509,000 tons were imported. It would be 
seen that avery large amount of material in the 
way of plants, etc., would be required to make up 
for the absence of wood-pulp. He entirely agreed as 
to the necessity of bamboo being prepared for easy 
bleaching. It was impracticable to get a pure white, 
as could be instanced by a bamboo-wood pulp 
recently introduced, where by doubling the 
quantity nothing better could be obtained than a 
delicate cream. In Europe the general trend was 
towards bleached bamboo-wood pulps. The Hastern 
manufactured pulps might produce papers suitable 
to the East, where an inferior or creamy colour 
would not be so much considered by consumers 
as in Europe. If bamboo-pulp was to obtain in 
Europe, it must be high and pure in colour. The 
advantages offered by bamboo were in its wide geo- 
graphical range and in the facts that it needed 
neither sowing nor planting, and only sensible crop- 
ping. Bamboo had been demonstrated by Mr. Raitt 
and also by Mr. Sindall, in his book, to yield a con- 
tinuous supply of excellent material. The disastrous 
effects of reckless cropping were shown in the case of 
esparto, which formerly grew abundantly, especi- 
ally in Spain, close to the seashore, but now had 
to be procured many miles inland; the plant had 
been pulled up by the roots and left to perish. 
The Spaniards had believed that in esparto they 
had an everlasting gold mine, such as the early 
exploiters of forests believed they had in wood. 
The devastation of American forests was very great, 
and in the State of Maine the forests had almost dis- 
appeared, with concomitant modification of climate. 
The forestry laws of Scandinavia were the out- 
come of similar depletions. Turning to the subject 
of bagasse, the speaker desired to refer to the paper 
read by the present authors before the Highth In- 
ternational Congress of Applied Chemistry. In that 
paper the authors had said :—“ We discovered that 
the pith cells, which can be retained or not, 
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according to requirements, possess very peculiar 
qualities. If taken alone, the unbleached cells 
when dried go down to a horny mass, which can 
only be broken with very great difficulty with a 
hammer, and are softened only with difficulty 
when boiled in soda.” It might be interesting 
also to quote, ‘in this connection, from a 
communication which he (the speaker) had 
received from Mr. Arthur D. Little, of Boston, 
U.S.A. This gentleman had said :—“ It is quite 
true that the bagasse of the sugar estates has not 
proved an available source of paper stock, and 
when one considers the matter, this is not sur- 
prising. The yield of fibre is very low, being less 
than 30 per cent. on the dry waste, and the 
presence of the pith in any considerable quantity 
makes the sheet very hard and unsuitable for 
most uses. In the case of the Simmons process, 
however, there has been an initial separation, 
although, of course, not a complete one, of 
pith and fibre, so that the raw fibre coming 
to the digester gives a very satisfactory yield, 
and, as you will see by the samples of paper 
sent you, lends itself in quite a remarkable 
way to the requirements of the industry .... 
The pith is saved primarily for its sugar con- 
tent, but we find the extracted pith to be a re- 
markable material, for which undoubtedly many 
uses will be found. Its value lies in the fact 
that it is very easy to superficially hydrate the 
cell walls, so that as they dry down in con- 
tact with each other, there is a coalescence of 
adjacent walls which determines the formation of 
the very hard final product. By simply grinding 
70 per cent. of pith and mixing it with 30 per cent. 
of hydrated pith, the latter acts as an adhesive and 
gives a very light, strong product, which works 
beautifully under tools, and is available for many 
uses. If the material is all hydrated, the final 
product is much like hard rubber in its physical 
properties. Twenty per cent. of hydrated pith 
added in the beating engine to other stock of the 
usual sorts gives great snap and rattle to the 
resulting paper, so that an ordinary sulphite 
paper takes on the characteristics of a very hard 
all-linen bond. If the hydrated pith is run off by 
itself on the paper machine, we obtain what is 
practically a parchment paper. Strangely enough, 
it has good strength, it is greaseproof, and ought 
to be valuable for wrapping food products.” As 
a corollary, the speaker continued, to what the 
authors found in the pith of the hedychium, it 
would be interesting to know whether the peculi- 
arity of the parenchyma cells in the case of the 
hedychium and the sugar cane—entirely different 
plants—was not also to be found in every 
mono-cotyledonous plant. Experiments might, 
he thought, be made with Sisal waste, obtained 
by scraping, and also Manila waste. With 
regard to hedychium, he would say that the cells 
containing the sizing material seemed to be larger 
than the ordinary ground tissue cells. That was 
merely a surmise. There were certain cells, treated 
with chlorozinc iodine, which took a deep colour, 
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and on one of the authors’ lantern-slides these cells 
appeared as big black masses. He did not regard 
30,000 tons of paper from hedychium as a 
very material addition to the world’s production, 
and the figure of 100,000 tons, also mentioned, 
must depend upon the area over which the 
plant could spread. Importations of paper to 
this country were very large, apart from native 
production. The amount of printing and writing 
paper imported was, last year, 187,000 tons, valued 
at £2,706,000, while of packing and wrapping paper, 
186,250 tons, valued at £2,535,000, were imported. 
It appeared, therefore, that the importations of 
paper last mentioned were approximately of the 
same worth as those of printing and writing paper, 
the figures per lb. being 1°487d. for the former and 
1:548d. for the latter. Finally, he would ask the 
authors to state, in relation to the 5 per cent. soda 
mentioned, the time of boiling and the pressure. 


Mr. E. C. DE SEGUNDO commented upon the 
clear and succinct manner in which the tables had 
been presented by the authors. On the question of 
the hydration of fibrous materials, the speaker had 
been concerned in carrying out practical experi- 
ments at a paper-mill, which indicated that the 
hydration of the cotton fibre obtained from cotton- 
seed hulls depended largely upon the method of 
treatment of the fibre in the boiler and the 
digester, and in the preliminary treatment. 
He had found that the time of beating to produce 
a certain degree of hydration could be halved by 
suitable treatment in the directions he had named. 
With regard to cotton-hull fibre, although the 
quantity available was, relatively, small, it was never- 
theless important, for the reason that wood-pulp 
papers were as ten to one in quantity compared with 
rag papers. It should not be forgotten that the 
world’s consumption of rags for paper amounted to 
about one million tons, some 90,000 tons being used 
in England. The average price was £10 or £12 per 
ton. It was within his experience that one large 
firm of manufacturers in the United States used 
as much as 30,000 tons of wood sulphite in their 
works, and 40,000 tons of rags. From statistics 
obtained in New York, these rags were valued at £6 
a ton, apparently a fairly low value. The authors’ 
table, if taken as a criterion of the eleven chief 
sources of paper-making fibres, was interesting as 
indicating the proportion of other fibres which might 
be used as substitutes. Cotton-hull fibre could 
not well be called a substitute, as rags—the other 
source of cotton fibre—bore a proportion of 10:1, 
and that, curiously enough, was the generally 
accepted proportion as between wood-pulp papers 
and rag papers. According to Mr. F. Krawany, 
Director of the Paper Union of Vienna, the world’s 
production of paper will reach upwards of 10,000,000 
tons in 1916, and therefore some kind of substitute 
for present sources must be found. He would like 
to say that, owing to the peculiar constituent 
parts of the cotton-hull fibre, it had been found 
possible to make a brown paper from the raw fibre 
without previous treatment other than beating. 
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By continuance of the treatment a paper was 
produced which might well serve as a substitute 
for certain forms of parchment paper, while, with 
still more protracted treatment, it was found, on 
drying out, that a material resulted which was as 
hard as celluloid and non-inflammable. This 
material might, he thought, take the place of 
substances of the vulcanite class for electric 
insulations, etc. 


Mr. BEADLE, replying to the discussion, said 
that he agreed with the Chairman in regarding 
sudd as likely to be an important plant; the supply 
would be abundant. It had a disadvantage, how- 
ever, in its bulkiness. It was extremely light. It 
was really a matter for careful investigation, and 
several persons were working upon the subject at 
the present time. Mr. Christie had said that 
there did not appear to be any material avail- 
able which could take the place of mechani- 
cally produced wood-pulp, and that certainly was 
so; mechanical wood-pulp formed a very large pro- 
portion of the raw material for the manufacture of 
paper. Referring to Mr. Christie’s remarks on 
parenchyma cells, he (the speaker) had some papers 
made from Manila waste and from bagasse, both of 
which exhibited the phenomena mentioned by Mr. 
Christie, at the same time confirming the views 
taken by investigators of the subject by the new 
process. He would add that hydechium was boiled 
for three to four hours, the soda consumption was 
5 per cent., and the pressure about forty-five 
pounds. 


The usual vote of thanks was then proposed by 
the CHAIRMAN, and carried. 


THE KNOSSOS FRESCOES. 


Mr. Noel Heaton has published some interesting 
results he has obtained by analysing fragments of 
plaster from the Palace of Tiryns.* He has satis. 
fied himself that the method of fresco painting 
adopted by the ancient artists was practically 
identical with the ordinary modern methods, and 
is “confident that the painting was executed in 
true fresco, the pigments being painted on to the 
wet lime without the use of any medium except 
water, and fixed to the surface by being permeated 
by the soluble hydrate of lime and its subsequent’ 
conversion to the insoluble carbonate.” The 
reasons Which have led him to this conclusion are 
as follow :— 

1. The surface of the painting can be immersed 
in water and even scrubbed without injury, proving 
that no soluble medium such as gum is present. 


* “On the Nature and Method of Execution of Specimens 
of Painted Plaster from the Palace of Tiryns.” By Noel 
Heaton, B.Sc., F.C.8. Reprinted from “ Tiryns,” 1L., Athens, 
1912. 
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2. The painting can be boiled without injury in 
water, caustic soda, ether, alcohol, benzene, and 
other solvents, which would destroy any organic 
medium. 

8. On viewing the painted surface under the 
microscope, the particles of pigment are seen to be 
intermingled with the white of the plaster; if a 
fragment of the painted surface be placed in diluted 
hydrochloric acid, it disintegrates with efferves- 
cence, owing to the destruction of the carbonate 
of lime, which dissolves, leaving the particles of 
pigment in the condition of loose powder. 

4, In several of the specimens one can distinctly 
see indications of the surface of the plaster having 
been dragged up by the brush in painting, which 
could not be the case unless the plaster were in a 
soft condition whilst the painting was executed. 
He has also made sections of the painted surface, 
and has satisfied himself by microscopic examina- 
tion that the pigment penetrates into the surface 
of the plaster in a way that is only possible in 
fresco painting. 

The colours used were :— 

1. White—Carbonate of lime, employed origin- 
ally as slaked lime. 

2. Black—An impure form of carbon, probably 
prepared by charring bones. 

3. Yellow—Natural ochre of moderate quality, 
containing about 12 per cent. of iron oxide. 

4. Light Red—Prepared by calcining yellow 
ochre. 

5. Deep Red—A purer form of oxide of iron, 
probably prepared from hematite. 

6. Blue—Blue glass prepared by fusing sand with 
soda and copper ore. 


THE CHINESE JADE INDUSTRY. 


China, and other countries through the Chinese, 
and as patrons of Chinese art, take practically the 
whole of the jade output of the world, nearly all of 
which comes from Burma. For many years Canton 
has been the centre of the jade business of China, 
and of the world, and at present an entire street or 
district in the city is given over to the business. 
Nearly all the imports of the stone into China, 
however, are handled through Hong Kong, and by 
Hong Kong importers and middlemen. Imports 
of the stone into China in recent years vary in 
value from £27,000 to £80,000 per annum, the 
imports into all China in 1907, for example, being 
valued at £70,000, while those for 1909 amounted 
to only £27,000. The value rose again to £87,500 
in 1910, and fell to £21,500 in 1911. Of these total 
imports 80 per cent. went to Canton through 
Hong Kong, and 86 per cent. of the whole was 
imported through Hong Kong. The balance of the 
imports came into China over the Chino-Burmese 
border, and were entered at Tengyueh. While the 
values above show the general drift of the trade, it 
is probable that the figures are not conclusive, 
however, and the full value of the trade into Hong 
Kong, including imports of the stone into China 
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carried by passengers, and not entered for duty, may 
often reach approximately £100,000 per annum—a 
general figure sometimes given as indicating the 
value of the annual output of the jade mines in 
Burma. It is significant that while imports of 
jade into China are large, there are practically no 
reported exports of jade from China. While 
Canton, for example, imported from Hong Kong 
about £31,000 worth of jade stone in 1910, accord- 
ing to the figures of the Chinese Maritime 
Customs, it sent to Hong Kong and all other ports 
and points only about £1,600 worth. There seems 
to be a general feeling among Chinese jewelry 
dealers that the change in Chinese dress and 
national customs will seriously and adversely 
affect the trade in jade. According tothe United 
States Consul-General at Hong Kong, present 
demand for the stone among the Chinese is falling 
off, and, of course, the change from old to new style 
ceremonial dress of Chinese officials alone will 
probably make a great difference in the demand for 
the stone in China. At all events, the jade market 
in China is depressed, and so far the increased 
demand for jade from Europe and America does 
not seem to have affected values favourably to any 
material extent. Jade is being mined in New 
Zealand, and deposits of the stone are known in 
other parts of the world; but the main supply 
comes from Burma, where the privilege of mining 
it has been possessed by the same Indian or Shan 
tribe for many generations. The mining is still 
carried on in a crude way, but experts in China say 
it is probable that the introduction of modern 
methods would not be successful, and, in case they 
were successful, would probably defeat themselves 
by demoralising values. The vast bulk of the 
imports into China come in the shape of large 
pieces of the stone in which the various colours 
are mingled. These large pieces are split and cut 
into smaller pieces, so as to separate the various 
shades, qualities and grades. The Chinese prefer 
jade which is of a dark green colour, free from all 
mottles, and jade of this particular grade is worth, 
in a general way, its weight in gold. The lighter 
shade running into white jade, and pieces mottled 
with white, are less valuable, and white jade and 
jade of other shades have only nominal value as 
semi-precious stone, being used mostly for the 
manufacture of carved figures, insignia of office 
under the old régime, and similar purposes. The 
general run in values, wholesale, as pieces are 
imported into Hong Kong, may be indicated by 
a recent advertisement in a Hong Kong paper 
announcing that a certain Canton firm had on 
hand for inspection ‘‘ The centre part of a block of 
valuable green jade of the famous and popular 
Lo Hang quality, very transparent, and of first 


water. It weighs seventy-six pounds, of which 
nine pounds are bright chrysoprase. Its total 
value is estimated to be £10,000.” The least 


variation from the full specifications for the highly 
valuable stone may render the stone of small value, 
and the valuation of jade is a matter of great 
difficulty, and only judges of great experience can 
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‘be relied upon. There are imitations of jade on 
the market, generally produced in Europe, which 
only experts can detect, and a large amount of this 
imitation stone, manufactured into jewelry in Hong 
Kong and Canton, is sold to tourists as jade. This 
imitation stone is popular among the Chinese, 
and many pairs of jade earrings or other pieces 
of jewelry are now worn by Chinese women who 
could never hope to have the genuine stone. 


- CANADIAN LUMBER. 

A vast portion of the Dominion of Canada is still 
covered withforest. The total area yielding lumber 
is 1,250,000 square miles, or 38 per cent. of the total 
area. There thus exist 165 acres of forest for 
every inhabitant. The natural forest wealth of 
Canada is so extensive that, were it all under a 
regular system of management, she might supply 
all other countries deficient in material. But 
such was the terrible waste in bygone years that 
it seemed at one time as if some of the most 
valuable timber in Canada would be exhausted. 
The common way of clearing forest land in old 
days was to burn the wood. Immense quantities 
of fine black walnut, mahogany, and red and white 
pine have thus been wasted. The usual way of 
transporting lumber in Canada is to float it down 
the great rivers and their tributaries. Certain 
hardwoods that could not be floated were not con- 
sidered valuable and so were burnt. When timber 
was cheap it often meant that it was wasted. 

The invention of railways assisted the lumber- 
man. If there were sufficent trucks to move the 
lumber, there would be a record trade in Canada at 
this moment, for the demand is great and the 
prices paid are good in practically all lines. The 
complaint of many firms is that the Intercolonial 
Railway have permitted practically all their trucks 
to go off their line, with the result that they are 
now unable to take care of their customers who 
are dependent upon them for trucks to move their 
lumber. The firms are thus losing business for 
want of trucks to make prompt shipment. 

The various provinces are now expending con- 
siderable sums annually on forest protection, with 
the result that the number of fires has been reduced. 
The inspection of forest surveys is undertaken by 
the Forestry Branch of the Department of the 
Interior. This division has the charge of the 
laying out of methods of survey on the forest lands 
of the Dominion, the preparing of the instructions 
for such surveys, and the working out of efficient 
equipment for survey parties, and the methods of 
mapping and compiling data to be employed. The 
surveys include exploratory surveys to determine 
where the tracts of timber and of non-agricultural 
lands, including forest reserves, are located; 
timber surveys to ascertain the quantities and 
condition of the timber on special tracts, and the 
methods of mapping the results of surveys. 

The pioneer lumberman of long ago had practi- 
cally free stumpage, and labour and living were 
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cheap. The lumber merchant of to-day pays high 
for his timber rights, he often has difficulty in 
finding labour, and the cost of living has much in- 
creased. On the other hand, the advent of modern 
machinery, the increased efficiency of labour, 
definite transportation charges, and accuracy in 
weights about make up the balance. 

Freight rates for ocean cargoes of lumber are 
very high at the present moment, as the vessels 
have not sufficient space to move all the cargoes 
offering. The report of the Department of Customs 
of the Dominion of Canada for the year ending 
March, 1912, states that the woods exported from 
Canada include cedar, elm, hemlock, oak, red and 
white pine, birch, tamarac, spruce, and basswood. 
It is exported under the following forms :—Square 
timber (chiefly ash, birch, oak, and red and white 
pine), wood blocks and other for pulp, bark for 
tanning, firewood, knees and futtocks, lathwood, 
battens (short pieces of wood used for fastening 
boards), palings, pickets, planks and boards, 
scantling (narrow boards used for framing par- 
titions, etc.), shingles (shaped pieces used for 
roofs and for facing wooden houses), shooks (the 
staves and battens of wood used for making sugar 
boxes and hogsheads), staves, match-blocks, masts 
and spars, piling, poles (hop, hoop, telegraph, and 
other), posts (cedar, tamarac, and other), shingle 
bolts of pine or cedar, sleepers and railroad ties, 
stave bolts and ashes. 

The United States imported practically all the 
wood blocks for pulp, hemlock, oak, spruce, cedar 
(capable of being made into shingle bolts), lathwood, 
knees and futtocks, bark for tanning, poles, posts, 
shingle bolts, stave bolts, and more than half the 
ashes of the Canadian lumber trade. The total 
value of lumber exported by Canada to the United 
States was £3,941,883. Great Britain’s purchases of 
Canadian timber valued £2,191,383. Australia and 
Tasmania purchased £69,642, and France £17,451. 
Germany, Holland, Bermuda, New Zealand, 
Belgium, British West Indies, Spain, British 
South Africa, French Africa, Argentina, Canary 
Islands, Mexico, Miquelon and St. Pierre, British 
India, Gibraltar, Azores and Madeira Islands, 
Brazil, Honduras, Panama, China, Chili, Cuba, 
Japan, Hayti, Danish and Dutch West Indies, 
Norway, Porto Rico, Uruguay, San Domingo, 
Portugal, Portuguese Africa, Newfoundland, 
Labrador and Alaska were all markets for wood in 
various forms from the forests of Canada. 

A considerable quantity of the wood purchased 
by the United States is used for pulp for paper- 
making. Argentina and Japan buy large amounts 
of planks and boards. Deal, spruce, elm and 
basswood logs, and laths, pickets, scantling, shooks, 
staves, match-blocks, square timber of ash, birch, 
elm and oak come to the United Kingdom. 

The driving of logs on the St. John River has 
for years been a difficulty. For a distance of 
about thirty-five miles (from Upper St. Francis to 
Grand Falls on the Canadian side) the river forms 
a dividing line between Maine (United States) and 
New Brunswick (Canada). There have been disputes 

/ 


366 


from time to time between. rival lumbering firms 
of the United States and’Canada. The river has 
been used by Americans and Canadians alike. The 
fact that of late years the flow of the river has 
been inadequate for log-driving gave frequent 
cause of dispute. For_the last two years a 
Commission, consisting of two leading Canadians 
and two Americans, with a consulting engineer to 
assist them, has been sitting to investigate. The 
engineers recommend the expenditure of nearly 
£100,000 for dams, so as to raise the level of the 
river sufficiently to facilitate the log driving, and 
they also suggest that the driving be entrusted to 
an authorised company. 


ARTS AND CRAFTS. 

Museum Studies.—A little exhibition of works 
which have gained the prizes for museum and 
architectural studies offered by the London County 
Council between the years 1900 and 1912 was held 
during last month at the Central School of Arts 
and Crafts, Southampton Row. It was an interest- 
ing collection, showing plenty of ability and 
accomplishment on the part of the students, and 
very often no small amount of skill in the manner 
of presenting their studies. A good deal has been 
said of late concerning the neglect of the study of 
good old work, and the desirability of students 
encouraging the habit of studying and taking 
notes in the museums; and it seems at first sight 
as though we had here an irrefutable answer to 
any criticism of the present system of art training 
based on such considerations. The London County 
Council has been offering prizes for the last twelve 
years, and see what admirable work has been pro- 
duced in answer to their offer! But, after all, is 
it so admirable when we remember the purpose of 
studies? The drawings exhibited were, indeed, 
for the most part, excellent workmanship, but 
were they on the whole good studies? The visitor 
was struck at once by the cleverly realistic effect 
of some of the pottery and tile studies, and by 
the fidelity and elaborate carefulness with which 
some good old book-covers had been reproduced, 
' to mention only a couple of examples. Surely, 
howeyer, to reproduce a given object in a museum 
as accurately and as pictorially as possible is one 
thing, to make a good study of it is another, It 
looks as though some of the cleverest drawings 
produced in response to the Council’s offer were 
not, in the true sense, studies at all. The students 
presumably made them either because they wanted 
the money offered for the prizes and presented 
their work in the manner which they thought 
would be most likely to “fetch” the examiners, 
or they did not realise what studies are for, or see 
any particular object in making them. Now, the 
real aim of museum studies is frankly utilitarian. 
If they are beautiful, so much the better, but their 
raison @étre is use—and to spend a great deal of 
time on making pretty studies, or in reproducing 
the superficial characteristics, say, of pottery, is 
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sheer waste of industry. Museum studies are, or 
Should be, the stock-in-trade of the student, to 
which he turns to refresh his memory on certain 
points or to find suggestions (though not models) 
for design, It may be desirable now and again to 
make one elaborate study, showing, for instance, 
the texture of a woven fabric or the quality of a 
piece of faience. Such an exercise will teach the 
student more perhaps than anything else on that 
particular point. But when he has exactly repro- 
duced the effect of, say, one Persian tile, there is 
no need for him to do that again, still less for him 
to cover a series of imperial sheets with such repro- 
ductions, His further studies of that particular 
kind of work must be careful indeed, and accurate, 
but they may be, and should be, of the simplest 
description; the one thing needful is that they 
should convey to him the chief points to be noted 
with regard to the object ef which he is making a 
study, that they should be records of facts which 
he hopes will be useful to him later, Such studies 
would not, of course, be attractive to the general 
public, they would not appeal even to examiners 
who were not themselves either designers or 
manufacturers of real understanding, but they 
would be of incalculable worth to the designer or 
the student of design. 


The Exhibition of the School of Art Wood-carving, 
—During the latter part of last week the Maddox 
Street Gallery was occupied by an exhibition 
arranged by the School of Art Wood-carving (39, 
Thurloe Place, South Kensington). The show 
included some old work lent by the Board of 
Education and various private owners, and 
examples of modern wood-carving by, amongst 
others, such well-known carvers as Mr. Aumonier, 
Mr. H. H. Grimwood, and Messrs. F. and M. 
Rogers, but the exhibits which occupied the 
greater part of the gallery were the work of 
past and present students of the school. The 
degree of accomplishment reached by most of 
the work on view was sufficient proof of the excel- 
lence of the training offered by the institution. 
The series of examples of drawing, carving, and 
modelling carried out by students during each of 
the three years of the school’s full course of in- 
struction was peculiarly interesting as showing 
both the careful graduation and arrangement of 
the course of study and the very satisfactory results 
achieved by it. The wood-carving in this section 
showed how the pupils are gradually taken through 
the different stages of their craft—from the simple 
leaf, which is their first task, through low-relief 
panels, bosses, crestings, mouldings, and the usual 
work which falls to a carver’s lot, right up to 
elaborate swags and clusters of fruit and flowers 
of the Grinling Gibbons type. It is interesting to 
note how the students’ understanding and grasp of 
their material increases as the time goes on, and 
very satisfactory to see what good workmanship is 
reached in the second and third years—more es- 
pecially as it is contrary to the principal instructor’s 
ideas of good teaching to work much himself on the 
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carving of his more advanced students. The drawing 
of the first-year students was a little feeble, but 
this improved considerably in the second and third 
years, and the fact that the modelling reached a very 
high standard goes to show that this is partly due to 
the known inability of workers in the round to 
express themselves on paper, though it may be 
attributed also in some measure to want of previous 
training. Whilst most of the amateur students 
have some knowledge of drawing when they enter 
the school, the trade scholars, who begin at the 
age of fourteen or fifteen, are naturally not very 
far advanced. 

The school’s report, which is issued at this 
juncture, shows a very satisfactory record of work. 
One gold medal, two book prizes, and one commenda- 
tion, were gained at national competition last year, 
the trade students who left during the session all 
found work, and the numbers in the school are well 
maintained; whilst the school retains its position 
as one of the very few institutions in London which 
train both trade and amateur students with success. 
We are hearing on all sides of the difficulties 
experienced in finding work by students who 
have studied their craft in art schools. It looks as 
though, in the case of trades like wood-carving, 
which demand some artistic knowledge on the part 
of the worker, the most satisfactory solution of the 
problem were to make workmanship the main 
object of study, and to supplement the purely 
technical instruction by a thorough grounding in 
drawing, modelling, and the principles and history 
of ornament. 


The Camberwell School of Aris and Crafts.—The 
Camberwell School of Arts and Crafts held its 
annual exhibition as usual at the South London Art 
Gallery during the month of January. The work 
shown covered a very large field, including, besides 
decorative painting and modelling, book illustra- 
tion, book-binding, type-setting, writing and illu- 
minating, lead-work, house-painting, cabinet-work, 
metal-work, enamelling, design and embroidery. 
The exhibits, on the whole, reached a good level of 
school work, but in one or two of the branches of 
study it seemed that the students had not a 
sufficiently clear idea of the value of technical 
accomplishment or of accurate draughtsmanship. 
The work connected with book-production was on 
the whole very satisfactory. The type-setting 
students are taught to compose good titlepages, 
and to make adequate rough sketches for them; 
they use a good fount, and become accustomed to 
setting out tastefully displayed notices, etc. The 
book-bindings, again, are well executed, and not as a 
rule overloaded with ornament, but they sometimes 
show a want of appreciation of the right relation 
between the lettering and the rest of the decoration. 
The writing, as a whole, is careful and good of its 
kind. The enamelling was less satisfactory than 
usual, and some of the picture plaques, particularly 
a rendering of the Boticelli Madonna and Child at 
Milan, were rather painfully unhappy in colour. 
The same want of recognition of the precise point 


- 


367 


where good colour-schemes end and bad ones begin 
was noticeable “also in some of the embroidery, 
where a blue ground had been used which was just 
not right, and which put the whole of the work out 
of key. As usual, there was some very good stitchery 
shown, but one longed for some appliqué and for 
a little bold work that was really well designed. 
There seems to be an idea current at present in 
many of the schools that church work must always 
be of the finest—one might almost say most 
niggling—description. Asa matter of fact, a great 
deal of church work is, or should be, quite bold in 
scale. The embroidery applied to dress decoration 
was eminently tasteful, and the little dress orna- 
ments—mostly in chiffon and beads—based on the 
colours of shells and butterflies’ wings, were 
interesting and successful experiments. The metal- 
work and cabinet-work, though not very remarkable, 
reached a fair student level of technical accomplish- 
ment. The painted glass—which was admirably 
shown—was on sound lines, and some of the 
panels exhibited by students connected with the 
painting and decorating trades demonstrated beyond 
a doubt that schools of art have something to 
teach those whose daily trade seems at first sight 
unlikely to be influenced by them. A student who 
is engaged normally in doing the kind of hard, tight 
painting which falls to the lot, say, of the sign- 
painter, and who spends his spare time in a school 
of art, learns a very different ideal of technique 
from the one to which he is accustomed in his 
daily work, and the happy mean which results from 
the fusion of the two different methods is well worth 
acquiring. 


NOTES ON BOOKS. | 


JAMAICA IN 1912. By Frank Cundall. London; 
H. Sotheran; Jamaica: Institute of Jamaica. 
This is the sixth edition of a handbook first 

published in 1895. It contains a great deal of 
information for settlers and visitors, including the 
history of the island, its agriculture, manufactures, 
trade, government, etc. There is a special chapter 
of “ Notes for Visitors,” and an appendix contain- 
ing much useful information of a miscellaneous 
sort. Those intending to visit the West Indies 
will find the book extremely useful. 


MINES AND THEIR Story. By J. Bernard Mannix, 
London: Sidgwick & Jackson, Ltd. 16s. net. 
In this volume Mr. Mannix gives a semi- 

popular account of the history and development of 
mining for gold, diamonds, silver, coal, and iron. 
The first part runs to over a hundred pages, and, 
beginning with a reference to the tale of the 
Argonauts, “the classic of gold-lore,” traces the 
gold-mining industry through the ages until it 
reaches its latest developments in Kalgoorlie and 
the Yukon district. Good descriptions are given 
of the modern methods of working, including the 
most up-to-date dredgers and “ hydraulicking ” 
barges. 
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A very interesting account is given of the 
diamond mines of South Africa. There has long 
been a vague tradition of the existence of diamonds 
among the natives, and this was reflected in a 
missionary map published in 1750, which bore the 
inscription “ Here be diamonds.” In was not till 
1867, however, that any substantial evidence was 
forthcoming. In that year a diamond was picked 
up by some children on the banks of the Orange 
River, which found its way to Sir P. E. Woodhouse, 

then Governor of Cape Colony, and was by him 
forwarded to the Paris Exhibition. Several more 
stones were found in 1868, near the confluence of 
the Vaal and Orange Rivers, and in the following 
-year occurred an event which did much to change 
the history of South Africa. “ A Hottentot 
-shepherd named Swartzboy brought a large 

diamond to the store of a Mr. Gers, at the Hook, 
and demanded £200 for it. The assistant hesi- 
tated, and Swartzboy took the stone to Niekirk. 
Here he demanded £400, which Niekirk ultimately 
paid on the day on which he himself received a 
sum of over £11,000 for the gem. This remark- 
able diamond, which weighed 834 carats, sprang 
into fame as the ‘Star of South Africa,’ and was 
eventually purchased by the Earl of Dudley for 
the sum of £25,000.” 

The subsequent history of diamond-mining in 
South Africa, with the epoch-making operations 
of Cecil Rhodes, De Beers, and Barnato, must be 
still fresh in the memories of most people, but 
there is one other event which may be quoted in 
Mr. Mannix’s words :— 

“One evening in January, 1905, Captain Frederick 
Wills, the mine-manager, was leisurely picking 
his way down the broken surface of the opening 
workings. With the quick eye of the expert 
diamond-seeker he suddenly caught a gleam in 
the rough face of the slope he was descending. 
Stooping, he picked from its bed in the blue ground 
a huge crystal . . . He walked on to the company’s 

- office, where Mr. Cullinan and Mr. McHardy, the 
‘general manager, were inspecting the day’s yield of 
gems. The mine-manager produced his find, and 
the three men stared at it and each other in silence 
‘for a few tense moments. They could not take 
in all at once the magnitude of the find, nor realise 
that it meant fortune for themselves and fame for 
the mine.” 

This was the stone which is now known to the world 
as the Cullinan Diamond. It is easily the largest ever 
discovered. It weighed 3,0252 carats, and measured 
4 inches long by 24 inches wide by 14 inches thick. 
After being exhibited at Johannesburg it was sent 
to London, but its great size and price made it 
practically unsaleable. Ultimately it was pur- 
chased by the Transvaal Government, and presented 
to King Edward VII. It now occupies a place of 

~ honour among the regalia of the British crown. 

The book contains an excellent reproduction of 
“a natural-size photograph of the great stone, taken 
by Sir William Crookes. This is of great interest, 
particularly when it is compared with the natural- 
size reproductions of the Koh-i-Noor, Austrian 
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Rose, and other world-famous diamonds which are 
given on the frontispiece. 

The remaining sections of the bosk do not, of 
course, lend themselves to the description of such 
sensational incidents as this, but they contain 
excellent and readable accounts of the various 
processes employed in mining for silver, coal, and 
iron. The text is fully and excellently illustrated 
throughout. 


GENERAL NOTES, 


THE FLOWER TRADE ON THE FRENCH RIVIERA. 
—The flower trade in the Department of the Alpes- 
Maritimes, which includes Cannes, Nice, Grasse, 
and Mentone, appears to be very flourishing at the 
present time. From an official inquiry made by 
the Chamber of Commerce of Nice about two years 
ago, it appeared that no fewer than 1,110,000 boxes 
of cut-flowers, weighing 5 kilograms each (11 
English pounds), making a total of 5,550,000 
kilograms (nearly 5,500 English tons), were dis- 
patched every year from the various railway 
stations in the department. This quantity, which 
is increasing every year, added to the local con- 
sumption, which is calculated at upwards of two 
million kilograms, shows a total production not 
inferior to 7,550,000 kilograms (about 7,500 tons), 
to the value of thirty million of francs (£1,200,000) 
annually. 


WATCH-MAKING InDUsTRY IN NeucHATEL.—The 
watch and clock-making industry in the canton of 
Neuchatel appears to be very prosperous of late, 
judging from a report of the Italian Legation at 
Berne. According to this the value of tlocks and 
watches exported from that canton, which was 
147,017,052 francs (£5,880,683) in 1910, amounted 
during the following year to 164,026,765 francs 
(£6,561,070), showing an increase of 17,099,718 
francs (£680,388), or 11:57 per cent. Germany, 
Great Britain, Austria-Hungary, and Italy are 
amongst the best customers. In these countries 
the imports of Swiss-made watches are on the 
increase; on the other hand, there is a slight 
decrease in the exports to the Argentina, Spain, 
Egypt, and China. The exports of jewellery from 
Neuchatel also shows a tendency to increase. 


Export oF Hees FROM Morocco.—According 
to La France Marocaine, the value of hens’ eggs 
exported from Morocco in 1910 amounted to 
6,200,000 francs: (£248,000), which represents the 
value of 16 per cent. of the total exports by sea 
from that country. The principal buyers of eggs 
from Morocco are Great Britain, Spain, and 
France. In 1911, eggs to the value of 800,000 
francs (£12,000) were imported. by the latter 
country. The eggs from Morocco are usually 
small or of medium size, and are more plentiful 
during the summer. However, at that season a 
larger proportion may be found bad than is the 
case at other seasons of the year. 
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LARGEST GRAVING-DOCK IN SCANDINAvIA.—The 
largest graving-dock in the Scandinavian penin- 
sula was opened recently at Malmo by the King 
of Sweden. It measures 173 metres (567 ft. 5 in.) 
in length, 21°76 metres (71 ft. 4 in.) in width, 
and 7°25 metres (23 ft. 9 in.) in depth. Malmo 
is situated on the Swedish shore opposite Copen- 
hagen. 


RAILWAY CONSTRUCTION IN GERMANY. — It is 
stated that 140 kilometres (86 English miles) of 
railway have been opened during the last three 
years in the Hiffel district, between the Rhine 
and the Belgian frontiers. The cost of these 
lines amounted to upwards of two million seven 
hundred pounds sterling. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


FEBRUARY 19.— Ernest Marriace, ‘ The 
Adulteration of Jam.” James CANTLIE, M.A.,, 
M.B., F.R.C.S., will preside. 


FEBRUARY 26.—HeENnrRyY J. Wixson, Secretary 
of Gardner’s Trust for the Blind, Chairman of 
the College of Teachers of the Blind, etc., ‘‘ The 
Education and Employment of the Blind.” 
LORD ALGERNON Percy will preside. 


Marca 5.—E. Russet, Burpon, M.A., ‘ The 
Development of Research Work in Forest 
Products.”’ 


Marcu 12.—James Bucxnanp, “ Ostrich 
Farming and its Prospects as a British 
Industry.” 

APRIL 2. — Frank Barney, M.Inst.C.E., 


“ Electric Supply in London.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


„Marcu 6.—J. Forrest Brunton, “ The City 
of Karachi.” 


APRIL 17.—N. G. CHOoLMmELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘‘ The 
Burma Oil Fields.” 


May 29.—Sir Jonn Benton, K.C.1.E., “ Irri- 
gation in India.” 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock :— 


FEBRUARY 25.—Miss Evia C. Sykes, ‘“ Open- 
ings for Educated Women in Canada.” THE 
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Rigor Hon. Hart Grey, G.C.B., G.C.M.G, 
G.C.V.O., late Governor-General of Canada, will 
preside. 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


Crrit Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 


Syllabus. : 

LECTURE II.—FEBRUARY 17.—Small Paintings 
from a.n. 1500 to a.D. 1699.—Holbein’s miniatures 
on vellum or card—The miniatures of Nicholas, 
Hilliard, Isaac and Peter Oliver, Sir B. Gerbier, 
Samuel Cooper, John Hoskins, and Nathaniel 
Dixon in England; and abroad, Giulio Clovio and 
the Clouets—Italian and French portrait enamels, 
especially from Limoges, by Leonard Limousin, 
Pierre Courtois, and Jean and Nardon Penicaud— 
The work of H. Toutin of Chateaudun, and Foucher 
of Blois—Jean Petitot and Pierre Bordier, Fr. 
Huard, J. Landin and T, Tompion of London. 


LECTURE ITI.—FEsRuary 24.— Miniatures from 
A:D. 1700 to a.p. 1918.—The miniature work of 
L. Crosse and Bernard Lens; and abroad, that of 
Fr. Boucher and Adolph Hall—Work on ivory by 
Richard Cosway— Miniatures on ivory or enamels 
by Ozias Humphrey, G. Spencer, Nathaniel Hone, 
Geo. Engleheart, John Stuart, H. Edridge, A. 
Plimer, Sir W. Ross, Sir W. Newton, R. Thorburn, 
©. F. Zincke, H. P. Bone, W. Essex, in England ; 
abroad, the work of Mansion, Isabey, and J. W. von 
Qvistgaard particularly, and quite modern work. 

FRANCIS WILLIAM GOODENOUGH, “‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 

March 3, 10. 

PROFESSOR Josera Ernest PETAVEL, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 

March 31, April 7, 14. 2 

Davip SommERVILLE, B.A., M.D., M.R.C.P., 


D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 


April 21, 28, May 5. 


memene 


Dates to be hereafter announced :— 


F. G. Oatnvir, C.B., LL.D., “The New Science 
Museum.” 

C. L. MacCarrtay, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Water C. Hancock, B.A., “The Physical 
Properties of Clay.” 

JAMES CANTLIE, M.A., M.B., F.R.C.S., D.P.H., 
‘‘ Chinese Medicine.” 


H. V. Lancusster, F.R.I.B.A., <‘ The 


Architectural Treatment of Shops.” 
AxeL WELIN, A.I.N.A., “ Life-saving at Sea.” 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 17...ROY AL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Cyril Davenport, “The Art of Miniature 
Painting.” (Lecture II.) 


Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W., 8 p.m. Mr. A. J. Martin, “A Plea 
for Scientific Research in the Field of Sewage 
Purification.” i 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, 8.W., 8 p.m. 
(Vernon-Harcourt Lecture.) Mr. G. R. Jebb, 
“ Canals and Canalized Rivers.” (Lecture IT.) 


Surveyors’ Institution, 12, Great George-street, 
S.W.,8p.m. (Junior Meeting.) Mr. E. H. Blake, 
“ A Short History of Glass and Glazing.” 


British Architects, Institute of, 9, Conduit-street, 
W.,8p.m. Messrs. A. Saxon Snell and W. Milburn, 
“ Modern Hospitals.” 


Victoria Institute, 1, Adelphi-terrace House, W.C., 
4,30 p.m. Ven. Archdeacon Sinclair, ‘‘ The Ante- 
cedent Probability of a Revelation.” 


TUESDAY, FEBRUARY 18...Statistical Society, at the ROYAL 
- SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Professor L. Hutchinson, ‘‘The Panama 
Canal and Competition for Trade in Latin America, 

the Orient, and Australasia.” 


Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
Sp.m. Messrs. J. G. Clark and V. H. Mackinney, 
‘The Use of Shades and Reflectors.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, “The Heredity of Sex and 
Some Cognate Problems.” (Lecture VI.) 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S. W., 8 p m. 
Discussion on papers by Mr. ©. W. Methven, 
‘« Durban Harbour, South Africa,” and Mr. C. J. 
Crofts, ‘‘ Natal Harbour Works.” 


Photographic Society, 35, Russell-square, W.C., 
Sp.m. Mr. Casimir Proszynski, “ On the Principles 
and Problems involved in the Design of the 
Aeroscope Kinematograph Camera.” 


Zoological Society, Regent’s Park, N.W., 8.30 p.m. 
1. Mr. H. B. Preston, ‘‘ Diagnoses of New Species 
and Varieties of Agnathous Mollusca from 
Equatorial Africa.” 2. Mr. R. Lydekker, “ The 
Dwarf Buffalo of Southern Nigeria; with a 
Revision of the Dwarf Buffaloes of Western 
Africa.” 3. Mr. W. A. Lamborn, ‘A Few Notes 
on the Habits of Certain Reptiles in the Lagos 
District.” 4. Dr. G. Stewardson Brady, ‘On Two 
British Entomostraca belonging to the Orders 
Copepoda and Ostracoda.” 5. Dr. R. Broom, 
‘ On the Gorgonopsia, a Suborder of the Mammal- 
like Reptiles.” 


WEDNESDAY, FEBRUARY 19...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C:, 8 p.m. Mr. Ernest 
Marriage, ‘‘The Adulteration of Jam.” 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. 1. Mr. L. W. King, “A 
Neo-Babylonian Astronomical Treatise in the 
British Museum.” 2. Mr. H. R. Hall, “ Yuia, the 
Syrian.” 

Meteorological Society, at the Surveyors’ Institution, 
12, Great George-street, S.W., 7.30 p.m. 1. Mr. 
W. H. Robinson, ‘‘ Periodical Variations of the 
Velocity of the Wind at Oxford.” 2. Mr. J. S. 
Dines, ‘‘ Rate of Ascent of Pilot Balloons.” 3. Mr. 
W. L. Balls, ‘‘ Meteorological Conditions in a Field 
Crop.” 

Microscopical Society, 20, Hanover-square, W., 8 p.m. 
1. Mr. E. J. Spitta, ‘‘ Report upon the lenses of the 
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late Joseph Jackson Lister.” 2. Mr. D. J. Scourfield, 
‘“ Demonstration on the use of the Centrifuge in 
Pond-life Work.” 3. Mr. C. Lees Curties, ‘‘ Slides 
showing the Development of the Fairy Shrimp 
(Chirocephalus diaphanus).” 4. An Exhibition of 
Desmids by Members of the Biologicalt Section. 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel J. D. Fullerton, “ Aeronautical Progress.” 

London, University of, University College, Gower- 
street, W.C., 5 p.m. Dr. F. W. Edridge-Green, 
“ The Physiology of Vision and Colour Vision.” 
(Lecture I.) 

Electrical Engineers, Institytion of, Victoria- 
embankment, W.C., 7.45p.m. (Students Meeting.) ` 
Mr. G. W. P. Page, “ Some Problems of Electricity 
Supply.” 

THURSDAY, FEBRUARY 20...Ophthalmic Opticians, Institute 
of, at the ROYAL SOCIETY oF ARTS, John-street, 
Adelphi, W.C., 8 p.m. 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. R. H. Deakin, ‘‘ The Anatomy of the Larva 
of Phryganea stricta.” 2. Dr. Otto Stapf, ‘* Views 
of Spartina vegetation.” 3. Mr. W. B. Turrill, “A 
Seven-winged Fruit of Sycamore.” 4. Mr. W. 
Hemsley, “On the Genera Radamea, Benth., and 
Nesogenes, A. DC.” 5. Professor R. J. Harvey 
Gibson and Miss Margery Knight, “‘ Marine Algæ 
collected by Mr. C. Crossland.” (Part II.) 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. T. F. E. Rhead and R. V. Wheeler, 
“The Mode of Combustion of Carbon.” 2. Mr. H. 
Marshall, “Thè Nomenclature of the Rhamnose 
Group, and of Other Substances Related to the 
Aldohexones.” `8. Mr. H. E. Williams, “Some 
Green Iron Cyanogen Compounds.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Sir Sidney Lee, “The Dawn of Empire in 
Shakespeare’s Era.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. J. Grande, “My Wanderings in 
Arabia.” Š 

Historical Society, 7, South-square, Gray’s Inn, 
W.C.,5 p.m. Anniversary Meeting. 

Numismatic Society, 22, Albemarle Street, W., 
6.30 p.m. 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlingtqn House, Piccadilly, 
W., 8 p.m. 1. The Copper Queen Mines and 
Works, Arizona, U.S.A.:—Part I. Mr. James 
Douglas, ‘‘ Historical Sketch”; Part II. Mr. A. 
Notman, “Geology of the Bisbee Ore Deposits” ; 
Part III. Mr. C. Legrand, “ The Power Plant at 
Bisbee, Arizona’; Part IV. Mr. C. Legrand, 
“The Power Plant at Douglas, Arizona”; Part V. 
Mr. G. B. Le, “ Reduction Works at Douglas, 
Arizona.” 2. Mr. R. Davey, ‘Copper Smelting 
Methods at Bogoslowsk, Perm, Russia.” 


FRIDAY, FEBRUARY 21...Cold Storage and Ice Association, 
at the ROYAL SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. 

Chadwick Public Lectures, at the Sanitary Institute, 
90, Buckingham Palace-road, S.W., 8.15 p.m. Mr. 
H. P. Boulnois, “ Hygiene of the Home.” (Lec- 
ture III.) 

Royal Institution, Albemarle-street, W., 9 p.m, 
Mr. 8. V. Pickering, ‘‘ Horticultural Investigations 
at the Woburn Experimental Fruit Farm.” 

Engineers and Shipbuilders, North-East Coast Insti- 
tution of, Bolbec Hall, Newcastle-on-Tyne, 7.30 p.m. 


SATURDAY, FEBRUARY 22...Royal Institution, Albemarle- 
street, W., 3 p.m. Professor Sir J. J. Thomson, 
“ The Properties and Constitution of the Atom.” 
(Lecture III.) 
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Figures to illustrate the Paper on 


“NEW SOURCES OF SUPPLY FOR THE MANUFACTURE OF PAPER,” 
By Messrs. Clayton Beadle and Henry P. Stevens, M.A., Ph.D., F.I.C. 


From Photomicrographs by John Christie, F.R.M.S, 


BROOM-CORN PULP, 50 PER CENT.; POPLAR WOOD PULP, 
50 PER CENT. x 80. 


BROOM-CORN STALK (SORGIUM VULGARE). x 45. 
(Transverse Section.) 
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LONG-FIBRE PULP FROM MAIZE STALKS. x 80. 


RICE-STRAW PULP, 77 PER CENT.; SPRUCE MAIZE OR CORN STALK. x 80. 
SULPHITE PULP, 23 PER CENT. x 80. (Transverse Section.) 
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RICE STALK. x 80. 
(Transverse Section.) 


MAIZE CORN STALKS PULP, 80 PER CENT.; PULP FROM BROOM-CORN SHREDDED 
COTTON HULL FIBRE PULP, 20 PER CENT. STALKS. x 80. 


Hosted by 
3 Google 
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PULP FROM .FIBRES OF HEDYCHIUM LEAF STALK, HEDYCHIUM 
“CORONARIUM.< x175. CORONARIUM. x 63. 


(Transverse Section.) 


STEM AND CLASPING LEAF STALK, HEDYCHIUM CORONARIUM. 
x- ABOUT 10. (Transverse Section.) 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


MONDAY, FEBRUARY 24th, 8 p.m. (Cantor Lec- 
ture.) Cyrin Davenport, V.D., F.S.A., ‘ The 
Art of Miniature Painting.” (Lecture IIT.) 


TUESDAY, FEBRUARY 25th, 4.30 p.m. (Colonial 
Section.) Miss ELLA C. Sykes, ‘ Openings for 
Educated Women in Canada.” Tue Ricur 
Hon. Earn Grey, G.C.B., G.C.M.G., G.C.V.O., 
late Governor-General of Canada, will preside. 


WEDNESDAY, FEBRUARY 26th, 8 p.m. (Ordinary 
Meeting.) Henry J. Winson, Secretary of 
Gardner’s Trust for the Blind, Chairman of the 
College of Teachers of the Blind, etc., ‘‘ The 
Education and Employment of the Blind.” 
Lorp ALGERNON Percy will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURES ON “THE ART 
OF MINIATURE PAINTING.” 

On Monday evening, February 17th, MR. 
CYRIL DAvENPORT, V.D., F.S.A., delivered the 
second lecture of his course on “ The Art of 
Miniature Painting.”’ 

The lectures will be published in the Journal 
during the summer recess. 


CANTOR LECTURES ON “METHODS 
OF ECONOMISING HEAT.” 

The Cantor Lectures on ‘“ Methods of 
Economising Heat,” by CHARLES R. DARLING, 
A.R.C.Sc.I., F.I.C., have been reprinted from 
the Journal, and the pamphlet (price one 
shilling) can be obtained on application to the 
Secretary, Royal Society of Arts, John Street, 
Adelphi, W.C. 

A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY, 


ELEVENTH ORDINARY MEETING., 
Wednesday, February 19th, 1918; James 

Cantuiz, M.A., M.B., F.R.C.S., D.P.H., in the 

chair. 

The following candidates were proposed for 
election as members of the Society :— 

Billups, Percy Christopher Charles, F.R.A.S., 
23, Plymouth-road, Barry Island, Glamorgan - 
shire. 

Coughlan, Timothy J., Engineering Department, 
Guardians’ Office, Bancroft-road, Mile End, E. 
Elliott, Robert, Gloucester House, Hampton-road, 

Teddington. 

Jeffreys, John, M.I.Mech.E., Kinburn, Egham-hill, 
Surrey. 

Simpson, Donald Grafton, A.M.I.Mech.E., Trafalgar 
Engine Works, Barbados, British West Indies. 
Vinall, Joseph William Topham, A.R.C.A., 

21, Grafton-road, Acton, W. 

Woon, Miss Rosa E., F.S.A.M., 7, Hdith-grove, 

Fulham-road, S.W. 


The following candidates were balloted fo 
and duly elected members of the Society :— 


Carruth, Herbert S., Amherst, Mass., U.S.A. 

Fagelund, Th., The Poplars, Broomfield - road, 
Kew Gardens, S.W.; and 60, Fenchurch-street; 
E.C. 

Wisdom, Eingineer-Lieutenant John, R.N., H.M.S. 
 Acasta,”’ c/o General Post Office, E.C. 


The paper read was— 


THE ADULTERATION OF JAMS. 
By Ernest MARRIAGE. 


At the outset, it will be well to remove certain 
prevalent notions of the adulteration practised 
in the manufacture of jams. Some members of 
this audience may be expecting lurid tales of 
the employment of turnips, carrots, or vege- 
table marrow, or of the celebrated pip-making 
machine. I should like to strike a death-blow to 
this latter fable, so show a slide of a raspberry 
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pip magnified. Now, would not a successful 
forgery of this piece of Nature’s handiwork be 

eyond the skillof man? The difference between 
a sculptured seed like this and a chip of wood 
could be instantly detected by anyone with a 
pocket magnifying-glass, let alone an expert with 
a microscope. As for the antique fable of the 
turnip, etc., it really is not worth serious 
examination, and I do not propose to give it 
any. The form of adulteration that will be con- 
sidered to-night is a practice so general and so 
successful that it threatens to corrupt the whole 
jam trade, namely, the addition of the pulp, or 
the juice (which is the filtered pulp), of cheap 
fruit to dearer jams. The mainstay of this 
adulteration is the apple, whilst lemons, goose- 
berries, and even red currants are used in some 
cases. Rhubarb, too, though not a fruit, plays 
a useful part in “mixed fruit” jams, and 
perhaps provides ‘fruit juices”? in other 
preserves. 

How widespread this practice is, a careful 
study of manufacturers’ labels (aided again, 
perhaps, by a magnifying glass) will show. Of 
course, it is not called adulteration, but the 
“ improvement ”’ of a jam, “ by the addition of 
other choice fruit,” where pulp is used, or “ by 
the addition of fruit juices,” if the adulterant 
has been filtered. I leave the question of the 
detection of this adulteration to the later portion 
of my paper, for those adulterators who boldly 
take their chances of prosecution, or are con- 
fident in their ability to defy discovery, are no 
doubt the minority. The majority are afraid 
of the consequences, and seek to evade their 
legal liability. The Food and Drugs Act, mis- 
interpreted by the carelessness or ignorance of 
magistrates, seems to offer a way of evasion by 
means of cunningly-worded labels, and the Act 
whose very purpose was to put an end to 
adulteration becomes the sheet-anchor of the 
jam adulterator. Clause 8 gives him his oppor- 
tunity. It runs thus :— 

“ Provided that no person shall be guilty of 
any such offence as aforesaid in respect of the 
sale of an article of food or a drug mixed with 
any matter or ingredient not injurious to health, 
and not intended fraudulently to increase its 
bulk, weight or measure, if at the time of deliver- 
ing such article or drug he shall supply to the 
person receiving the same a notice, by a label 
distinctly and legibly written or printed, on or 
with the article or drug, to the effect that the 
same is mixed.” 

Leave out the words “and not intended 
fraudulently to increase its bulk, weight or 
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measure,” and the Act becomes a farce. That 
is the way the clause is read by many of the 
“ great unpaid,” and even by stipendiary magi- 
strates who might be expected to know better. 
The adulterator therefore prints on his labels 
that the jam is “‘ improved by the addition of 
fruit juices ” or “ of other fruit ’’—a trick known 
as the “‘ disclosure defence,’ and thereby runs 
a good chance of getting off scot free. On two 
occasions last year, cases were dismissed because 
the labels on the jams bore the words “‘ improved. 
with fruit juice,” or “improved with a small 
proportion of fruit jelly.” Even in the unlikely 
event of a conviction, the penalty will be small 
enough to be speedily recouped by illicit profits. 
The accompanying table will show the in- 
adequacy of the fines as deterrents: these are 
cases taken from a trade paper, not selected in 
any way by myself. As the lay mind cannot 
appreciate the monetary effect of percentages of 
cheap fruit in a costly jam, I have worked out 
roughly the saving effected on the basis of last 
year’s fruit prices. It will be seen that the 
fines bear no relation to the extent of the adul- 
teration: they vary more, I should say, with 
the status of the tradesman who sells the jam. 
A man in a large way of business can stand a 
large fine. ‘‘Let him,” says the magistrate ; 
whilst pity plays a part when a small shop- 
keeper is the delinquent. This points to the 
desirability of proceeding against the manu- 
facturer, which is not feasible at present. 

I need not enlarge upon the table before you, 
as it explains itself. One particularly bad case, 
where raspberry is complicated with two cheaper 
fruits and sesame seeds, is met with a £1 penalty, 
and two recent cases were dismissed, thanks to 
the label defence. With regard to the estimated 
percentages of adulteration, it may be fairly 
taken for granted that the figures given by the 
prosecution are generally below the mark, 
judging from samples that have come under my 
notice, and from the fact that the extent of the 
adulteration is never disputed by the defence. 

Here would be the fitting time to show speci- 
mens of “improved ” labels. I have probably 
the finest collection of these extant, but have 
no desire to fight libel actions, and therefore 
must ask you to rest content with a bogus 
example. Itis a skit which I designed a number 
of years ago; the specimen label was printed 
on a circular such as you see on the screen. I 
claim in all seriousness that a jam consisting of 
two parts raspberry to ten parts apple can be 
sold as “raspberry jam ” if my pots bear that 
label. Full notice has been given to the con- 
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CASES OF ADULTERATION. 


i Costs. 


Year. Jam Improvement. Per cent. | Saving per cwt. Fine. 
1906 Raspberry Apple 10 1s. 4d. £1 Included 
1907 5 3» 10 ls. 4d. £4 
$ Gooseberry 100 10s. 7d. £2 
7 Apple 35 ás. 9d. £10 
” T 20 2s. 8d. Cautioned 
1908 Black Currant A 50 9s. 6d. £2 10s. Included 
Black Currant, 3 samples out of 14 adulterated. (Reported Bournemouth.) 
1909 Raspberry Apple 30 ås. 1d. Cautioned 
” 1 15 ls. 11d. 10s. 
1910 Black Currant Not mentioned 124 2s. 4d. 5s. 
Plum Apple Pulp 10 34d. 10s. 12s. 6d. 
Raspberry 5 10 ls. 4d. 10s. 12s. 6d. 
j n j 15 is. 11d. | 12s. 6d. Included. 
Gooseberry A 10 34d. £2 
Gooseberry 
Raspberry ? £1 
Apple and Sesame Seeds 
1911 M Apple Pulp 20 2s. 8d. 5s. 
Black Currant e y 10 1s. 11d. £12 £6 6s. 
Raspberry 3 5 10 1s. 4d. £10 £3 11s. 
1912 Apricot i 5 5 54d. Dismissed - 
7 Strawberry “i 5 15 1s, 11d. F 
Plum a 5 20 7d. 2s. 6d. 


c 


‘improvement ”’ mentioned 
right in the centre of thé label, in letters of more 


sumer; is not the 


than usual size? The improver, as a rule, 
modestly hides the revelation of his good work 
in an inconspicuous position and small type. 
Even the proportions are indicated. Through 
Clause 8 I ought to squeeze, along with all other 
adulterators. Jams, by the way, are not the only 
foods susceptible of improvement ; potted meats 
can be ‘“‘ improved ” with bread, as I can prove 
from a trade label. 

Another “trick” label used with success by 
several manufacturers is the so-called guarantee, 
which is drawn up after this fashion :— — 

‘ We guarantee that this jam is absolutely 
pure. It is made solely from fresh fruit and the 
finest sugar.” 

This label is affixed to all kinds of jams, 
whether improved or not. Of course, it is no 


guarantee against the inclusion of any fruit or 
fruits whatsoever, It allows the maker a free 
hand with apples and green gooseberries, and 
certainly deceives the consumer—both desirable 
ends from the adulterator’s point of view. 

Let us now consider how far this “‘ disclosure 
defence ” upon which most adulterators rely, 
is valid. If it can be shown that the fruit juice 
is added ‘“‘ fraudulently to increase the bulk, 
weight or measure” of the jam, then mere 
printed notice on the label is of no avail. This 
was decided on appeal (Star ‘Tea Company v. 
Neale) in the Divisional Court of King’s Bench 
in 1909. Coffee was sold in packets with wrappers 
bearing the words “Star Tea Co.’s Coffee. 
Mixture,” and in smaller type on the two sides, 
“This is sold as a mixture of chicory and 
coffee.” Except that the notice seems to have 
been more prominent. and truthful than. any 
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PRICE PER CWT. 


Per Cent. 

2/6 3/0 8/6 4/0 4/6 5/0 5/6 6/0 6/6 7/0 

23 ' 398 478 558 638 718 797 877 | .957 | 1.08 | 1.12 
5 , 797 957 | 1.11 | 1.27 | 1.48 | 1.59 | 1.75 | 1.91 | 2.07 | 2.28 
14 1.19 | 1.43 | 1.67 | 1.91 | 2.15 | 2.89 | 2.63 | 2.87 | 3.11 | 8.85 
10 1.59 1.91 2,23 2.55 2.87 8.19 3.51 3.82 4.14 4.46 

— 

12% 1.99 | 2.389 | 2.79 | 8.19 | 3.59 | 3.98 | 4.88 | 4.78 | 5.18 | 5.58 
15 2.89 | 2.87 | 3.85 | 8.82 | 4.80 | 4.78 | 5.26 | 5.74 | 6.22 | 6.70 
173 2.79 | 8.85 | 8.90 | 4.46 | 5.02 | 5.58 | 6.14 | 6.70 | 7.96 | 7.81 
20 3.19 | 8.82 | 4.46 | 5.10 | 5.74 | 6.38 | 7.02 | 7.65 | 8.25 | 8.93 
224 8.59 | 4.30 | 5.02 | 5.74 | 6.46 | 7.18 | 7.89 } 8.61 | 9.83 | 10.0 
25 8.98 | 4.78 | 5.58 | 6.88 | 7.18 | 7.97 | 8.77 | 9.57 | 10.8 | 11.1 
274 4.88 | 5.26 | 6.14 | 7.02 | 7.89 | 8.77 | 9.65 | 10.5 | 11.4 | 12.2 
80 4.78 | 5.74 | 6.70 | 7.65 | 8.61 | 9.57 | 10.5 | 11.4 | 12.4 | 13.4 
824 5.18 | 6.22 | 7.26 | 8.29 | 9.83 | 10.3 | 11.4 | 12.4 | 18.4 | 14.5 
85 5.58 | 6.70 | 7.81 | 8.93 | 10.0 | 11.1 | 12.2 | 18.4 | 14.5 | 15.6 
374 5.98 | 7.18 | 8.87 | 9.57 | 10.7 | 11.9 | 18.1 | 14.3 | 15.5 | 16.7 
40 6.38 | 7.65 | 8.93 | 10.2 | 11.4 | 12.7 | 14.0 | 15.8 | 16.5 | 17.8 
424 6.78 | 8.18 | 9.49 | 10.8 | 12.2 | 18.5 | 14.9 | 16.2 | 17.6 | 18.9 
45 7.18 | 8.61 | 10.0 | 11.4 | 12.9 | 14.3 | 15.9 | 17.2 | 18.6 | 90.1 
473, 7.57 | 9.09 | 10.6 | 12.1 | 13.6 | 15.1 | 16.6 | 18.1 | 19.7 | 21.2 
50 7.97 | 9.57 | 11.1 | 12.7 | 14.83 | 15.9 | 17.5 | 19.1 | 20.7 | 22.8 
524 8.87 | 10.0 | 11.7 | 13.4 | 15.0 | 16.7 | 18.4 | 20.1 | 21.7 | 93.4 
55 8.77 | 10.5 | 12.2 | 14.0 | 15.7 | 17.5 | 19.83 | 21.0 | 22.8 | 24.5 
574 9.17 | 12.0 | 12.8 | 14.6 | 16.5 | 18.8 | 20.1 | 22.0 | 23.8 | 25.6 
60 9.57 | 11.4 | 18.4 | 15.8 | 17.2 | 19.1 | 21.0 | 22.9 | 24.8 | 96.8 
624 9.97 | 11.9 | 18.9 | 15.9 | 17.9 | 19.9 | 21.9 | 28.9 | 25.9 | 27.9 
65 10.3 | 12.4 | 14.5 | 16.5 | 18.6 | 20.7 | 22.8 | 24.8 | 26.9 | 29.0 
674 10.7 | 12.9 | 15.0 | 17.2 | 19.8 | 21.5 | 93.6 | 25.8 | 28.0 | 30.1 
70 11.1 | 18.4 | 15.6 | 17.8 | 20.1 | 22.3 | 24.5 | 26.8 | 99.0 | 31.2 
724 11.5 | 13.8 | 16.1 | 18.5 | 20.8 | 23.1 | 25.4 | 27.7 | 30.0 | 32.3 
75 11.9 | 14.8 | 16.7 | 19.1 | 21.5 | 28.9 | 26.8 | 28.7 | 81.1 | 383.5 
Th 12.3 | 14.8 | 17.8 | 19.7 | 92.2 | 24.7 | 97.2 | 99.6 | 32.1 | 84.6 
80 12.7 | 15.8 | 17.8 | 20.4 | 22.9 | 95.5 | 98.0 | 30.6 | 33.1 | 35.7 
824 13.1 | 15.7 | 18.4 | 21.0 | 28.6 | 26.3 | 28.9 | 31.5 | 84.2 | 36.8 
85 13.5 | 16.2 | 18.9 | 21.7 | 24.4 | 27.1 | 29.8 | 32.5 | 35.2 | 37.9 
87} 13.9 | 16.7 | 19.5 | 22.3 | 25.1 | 27.9 | 30.7 | 38.5 | 86.3 | 39.0 
90 14.3 | 17.2 | 20.1 | 22.9 | 95.8 | 98.7 | 31.5 | 84.4 | 87.8 | 40.9 
923 14.7 | 17.7 | 20.6 | 23.6 | 26.5 | 29.5 | 32.4 | 85.4 | 88.3 | 41.3 
95 15.1 | 18.1 | 21.2 | 24.2 | 27.2 | 30.3 | 88.8 | 36.3 | 3954 | 42.4 
974 15.5 | 18.6 | 21.7 | 24.8 | 28.0 | 81.1 | 34.2 | 87.8 | 40.4 | 43.5 
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` PRICE PER CWT. 
Per Cent. 


15/- 16/- 17/- 25 /~ 26 /- 27/- 28/- 29/- 30/- 

24 2.89 2.59 2.71 3.98 4.14 4.80 4.46 4.62 4.78 
5 4.78 5.10 5.42 7.97 8.29 8.61 8.93 9.25 9.57 
74 7.18 7.65 8.13 11.9 12.4 12.9 13.4 13.8 14.3 
10 9.57 10.2 10.8 15.9 16.5 17.2 17.8 18.5 19.1 
124 11.9 12.7 13.5 19.9 20.7 21.5 22.3 23.1 23.9 
15 14.3 15.8 16.2 23.9 24.8 25.8 26.8 27.7 28.7 
174 16.7 17.8 18.9 27.9 29.0 30.1 31.2 32.3 33.5 
20 19.1 20.4 21.7 81.9 33.1 34.4 35.7 37.0 38.2 
224 21.5 22.9 24.4 35.9 37.3 38.7 40.2 41.6 43.0 
25 23.9 25.5 27.1 89.8 41.4 43.0 44.6 46.2 47.8 
27} 26.3 28.0 29.8 43.8 45.6 47.3 49.1 50.9 52.6 
30 28.7 30.6 32.5 47.8 49.7 51.7 53.6 55.5 57.4 
82} 31.1 33.1 35.2 51.8 53.9 56.0 58.0 60.1 62.2 
35 83.5 35.7 37.9 55.8 58.0 60.3 62.5 64.7 67.0 
874 85.9 88.2 40.6 59.8 62.2 64.6 67.0 69.4 71.8 
40 88.2 40.8 43.4 63.8 66.3 68.9 71.4 74.0 76.5 
493 40.6 43.4 46.1 67.8 70.5 73.2 75.9 |* 78.6 81.3 
45 43.0 45.9. | 48.8 71.8 74.6 77.5 80.4 83.2 86.1 
474 45.4 48.5 51.5 75.7 78.8 81.8 84.8 87.9 90.9 
50 47.8 51.0 54.2 79.7 82.9 86.1 89.3 92.5 95.7 
524 50.2 53.6 56.9 83.7 87.1 90.4 93.8 97.1 100 
55 52.6 56.1 59.6 87.7 91.2 94.7 98.2 101 105 
574 55.0 58.7 62.3 91.7 95.4 99.0 102 106 110 
60 57.4 61.2 65.1 95.7 99.5 103 107 111 114 
624 59.8 63.8 67.8 99.7 103 107 111 115 119 
65 62.2 66.8 70.5 108 107 112 116 120 124 
674 64.6 68.9 73.2 107 112 116 120 124 129 
70 67.0 71:4 75.9 111 116 120 125 129 184 
724 69.4 74.0 78.6 115 120 124 129 134 138 
75 71.8 76.5 81.3 119 124 129 134 138 143 
T74 74.2 79.1 84.0 123 128 183 138 143 148 
80 76.5 81.7 86.8 127 132 137 142 148 153 
824 78.9 84.2 89.5 131 136 142 147 152 157 
85 81.3 86.8 92.2 135 141 146 151 157 162 
874 83.7 89.3 94.9 139 145 150 156 161 167 
90 86.1 91.9 97.6 143 149 155 160 166 172 
923 88.5 94.4 100 147 153 159 165 171 177 
95 90.9 97.0 108 151 157 163 169 175 181- 
974 93.3 99.5 105 155 161 168 174 180 186 
100 95.7 102 108 159 165 172 178 185 191 
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jam label with which I am familiar, this is on 
all-fours with “improved” jams. Coffee and 
jam come under the same law; there are no 
special enactments for either, as there are for 
butter and margarine. The Lord Chief Justice, 
in giving judgment, said: “ Assuming that 
Mr. Salter (counsel for the sellers) satisfied them 
that there was a sale with a label saying that 
the article was mixed, he was met by the further 
finding that the chicory had (in the opinion of 
the three justices hearing the appeal) been added 
fraudulently to increase the weight and bulk, 
and that neither the label, wrapper nor ticket 
afforded any protection.” This is a plain, 
commonsense interpretation of the Act. 


Instead of availing themselves of the dis- 
closure defence, some manufacturers tactfully 
omit the word ‘“‘ jam ” from the label after the 
name of the fruit, and rely upon the ambiguity 
of the description to upset the prosecution. A 
case of this kind occurred in 1911; the fine was 
only 5s. 

How far I am justified in considering the 
word adulteration as a synonym of “‘improve- 
ment” I will now proceed to show. The aim 
and object of adulteration is a saving in the cost 
of production, and this is an essential feature in 
the case of improved jams. In every single case, 
the “ improved ” jam costs less to make than 
the pure jam. This factor is seldom, if ever, 
considered by the magistrate; he says that 
apple is wholesome, and no harm is done to the 
purchaser, so a small fine will meet the case. 
Probably no one but a manufacturer knows 
what is the pecuniary result of adding a cheaper 
fruit. In order to throw some light on this 
question, I have prepared a table from which 
the saving obtained by adding various percent- 
ages can be approximately ascertained. The 
figures in the columns give the cost of fruit in 
pence per cwt. of jam, neglecting sugar or sugars, 
and allow for a loss in boiling of about 18 per 
cent. To find the saving, the percentage of each 
fruit and its value per cwt. being known, 
subtract the per cent. cost of the cheap fruit 
from the same percentage of the dear fruit, and 
the remainder gives the improver’s profit. For 
example, let us take a raspberry jam improved 
with 20 per cent. of apple, raspberries say at 
30s. per cwt., and apples at 4s. 20 per cent. at 
4s. is 5:1 pence, 20 per cent. at 30s. is 38-2 
pence; the reward of virtue (assuming that 
“improvement ” is a virtue) is 2s. 9d. per cwt. 
of jam. Every 10 per cent. of improvement 
means, in this case, 16 pence per cwt. saved in 
cost of production. It will be shown later that 
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‘‘ improvement °? may be made by a judicious 
blend of more than one additional fruit; in 
such case, add the per cent. cost of the varying 
proportions together, and compare the total 
with the 100 per cent. cost of the pure jam. 
The incitement to improve is greatest with 
black currants at the present time; whilst at 
the other end of the scale benefactors of their 
species will improve plum jam when there is a 
difference of 4s. or 5s. per cwt. between the cost 
of plums and apples, though the saving on a 
20 per cent. improvement may only amount to 
a few pence. 

Cheap fruit, such as green gooseberries and 
apples, the stock-in-trade of the improver, ‘‘ set” 
better, that is, they lose less water in boiling 
than raspberries or strawberries, so that the gain 
to the adulterator is rather greater than my 
table shows; against this extra gain may be 
set off the cost of filtration. Filtration was at 
first used to avoid detection ; at present, in view 
of the almost universal success of the disclosure 
defence, it is a superfluous precaution and 
might be advantageously discarded. 

The twists, turns and dodges that the defen- 
dants try when they get into the law-courts 
are amusing. Quite recently one defendant, 
or his representative, suggested that it was as 
reasonable to expect apricots in apricot jam as 
sunlight in Sunlight soap. Case dismissed, not, 
however, on that ground. 

Another defence, or plea in mitigation of the 
penalty, is that the adulterant has got in by 
accident. This was used with some success in a 
recent case, and in order to see what the plea 
was worth, I purchased a pot of the same make 
from a different locality. Upon microscopic 
examination, I found that an accident had 
happened with my pot as well, The accident is 
now on the screen before you. 

The most plausible argument, however, put 
forward by the defence is that the particular 
fruit, the jam of which is in question, is deficient 
in pectin, or vegetable jelly, and that the defen- 
dant has had to use his skill to supply the 
deficiency, as without such addition the jam 
cannot be made fit for transport. As other manu- 
facturers do not find “improvement ” essential 
to the manufacture of a commercial jam, the 
addition must be made either through want of 
technical skill or for the sake of extra profit, as 
the “improving ” fruit is, without exception, 
cheaper than the “improved.” Strawberry jam 
is, with very few exceptions, adulterated, gene- 
rally with gooseberry, sometimes with apple, 
occasionally with red currant. Strawberries, 
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though not without pectin, have a smaller propor- 
tion than any other English fruit. Raspberries 
contain an appreciable amount ; in fact, I have 
seen the use of their juice recommended to set 
strawberry jam. Raspberry jam, as you have 
seen, is largely adulterated with apple; goose- 
berry is also employed. Black currants are rich 
in pectin, but they are the most costly fruit, 
being worth seven or eight times as much as 
apples, and four times as much as gooseberries. 
Obviously, therefore, the addition of either 
apples or gooseberries will greatly improve the 
flavour and appearance, perhaps counteract the 
excess of pectin—who knows ? 

Here is a table showing the need for “ improv- 
ing” black currant jam. Plum jam requires 


THE EFFECT ON THE Cost oF BLACK CURRANT 
JAM PRODUCED By ADDITIONS OF APPLE. 


Black Currants at 40s. Apples at 4/6. 
Cost of 
Fruit in 
Jam. 
Per Cwt. 


Proportional 
Cost in 
Pence. 


Per 
Cent. 


100 255 
95 242 
90 229 


21/3 
20/3 


‘‘ improving ” when the crop is a light one, but 
in a year of plenty, when plums cost about the 
same as apples, it is curious how their pectin 
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value creeps up, and the jam sets without 
“improvement.” Ihave pointed out sufficiently, 
perhaps, the only unanimous, though not 
expressed, view of jam-makers with regard to 
“improvements ” ; the addition must bə cheaper 
than the original fruit. In a few cases makers 
put “improved by the addition of fruit juices ”” 
on all their jam labels indiscriminately, even 
when apple occurs in the name of the jam. I 
suppose they think it can do no harm. Generally 
speaking, the “improved ” clause is left out of 
cheaper jam labels, such as strawberry and 
gooseberry, raspberry and gooseberry, raspberry 
and apple, though I have one specimen of the 
last “improved by a judicious admixture of 
rhubarb.” No maker, as far as I am aware, 
claims to have “improved ” his apple jam by 
the addition of plum, strawberry, raspberry, or 
black currant. Ynconsistencies there are in 
plenty : one maker supplies pure black currant 
jam ; others improve it. Some add gooseberry 
juice to strawberries; another maker finds ° 
that strawberry and gooseberry jam must be 
“improved ” with apple. Red currant ‘ im- 
proves” in some makers’ hands, but others 
require improvement in raspberry and currant 
jam. Again, a maker will sell either pure or 
“improved ” jams, it is merely a question of 
price, and the “‘improved’”’ jams are cheaper. 


- I have pointed out already that plum jam may 


be pure one year, but must be improved the 
next; this is also true of damsons. Greengages, 
however, are hardly ever sufficiently low in price 
to make a good jam without “improvement.” 
It is curious that orange marmalade is never 
“improved.” There is one “improvement ”’ 
that we are likely to hear more of in years to 
come, which I, for one, agree is a real improve- 
ment—the mixing of loganberries in raspberry 
jam. The fruit is about £7 per ton cheaper than 
raspberries, has a richer flavour and fewer pips. 
Still, even in this case, I hold that the public 
should know what they are getting. 


If the addition of fruit juices “improves ” 
certain jams, in what light are we to consider the 
addition of the waste product, the cellular 
tissues of the fruit, to other jams, which 
undoubtedly takes place ? Is not the addition 
of gooseberry pips and skins to gooseberry jam 
equally an adulteration ? I mentioned just now 
that one never sees a claim of “improvement ’” 
on marmalade labels. Marmalade is, however, 
often robbed of its peel to supply the require- 
ments of essence or candied-peel makers. In 
such case I think the preserve makers are clearly 
entitled to claim that the orange marmalade is 
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‘“‘ improved ” by the addition of the pulp of 
oranges, 

I have, to the best of my power, demonstrated 
that jams are “improved ” solely to cheapen the 
cost of production or, in other words, to increase 
the bulk, weight or measure of the jam. If this 
is held to be true, then no declaration on the 
label should enable the ‘“‘improver ” to escape 
from his due penalty. Our attention now must 
be directed to the detection of admixtures in 
jams. 

Microscopical examination of jams affords 
a ready means of detecting fruit admixtures, so 


' long as the structure of the fruit adulterant has 


not been thoroughly removed by filtration. The 
persistence of small cells from the pulp of fruit, 
in spite of the boiling to which they are subjected, 
is really rather surprising. The boiling point of 
jam is about 230° F., varying somewhat with 
different jams. 

The inclusion of pips other than the correct 
ones is probably very rare, as detection is bound 
to follow. I quoted above an instance of sesame 
seeds used as an adulterant. Here is a specimen ; 
you will see it is totally different from the rasp- 
berry pip for which it did duty. 

There is a very close resemblance between 
raspberry and blackberry pips, and between 
those of the loganberry, which I suppose to be 
a hybrid between the two. Raspberry pips are 
the smallest, and there are from thirteen to 
twenty in a gramme of jam. Dried raspberry 
pips washed out of jam go about six hundred 
to the gramme. Loganberry pips are longer ; 
there are fewer of them, about twelve per 
gramme of jam, and they average about 385 to 
the gramme. Counting pips in a given weight of 
jam is of little use, however, as a test of purity. 
Prima facie one would expect to find fewer pips 
in an improved raspberry jam, but I have found 
yery wide differences in jams known to be pure. 
In a sample of raspberry jam, referred to above, 
in spite of 10 per cent. adulteration with apple 
(or sieved gooseberry), the number of pips was 
over twenty-five per gramme, a record in my 
experimental countings. There is a demand for 
raspberry juice for syrup and raspberry vinegar, 
so that pips are a by-product in some trades. 

_ Strawberry pips have markings somewhat like 
those last mentioned, but less pronounced ; they 
have a long filament or tail attached, the con- 
nection running through the pulp between the 
seed and the centre. Figs have been added to 
strawberry jam. I heard of an instance two or 
three years ago, but have not seen any reports 
of prosecutions ; the outline only is similar. 
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Currants, both red and black, have pips 
devoid of conspicuous marking, but both have 
them enclosed in a thin scaly envelope, the 
pieces of which are plentiful throughout the 
jams. This detail forms a pretty object viewed 
by polarised light, 

Gooseberry pips at first glance are simple, 
without any prominent features, but a section 
reveals the characteristic structure of the husk. 
You will often find this detail in mixed fruit 
jam, where the debris remaining after the extrac- 
tion of fruit juice is frequently utilised. 

The internal structure of all fruits is best 
revealed by the polariscope, which throws into 
relief not only the small crystals, called raphides 
by microscopists, but also the cell forms. 
Rhubarb has large spiral cells and exceptionally 
large crystals. Though not a fruit, it appears 
in mixed fruit jam. Apple is a mass of round 
cells. In the raw fruit starch granules will be 
found near the skin. Starch is sometimes 
reported as present in jams, but it is doubtful 
if the small amount in apples would be noticed, 
Vegetable marrows contain more starch, but I 
do not believe they are used by jam manufac- 
turers. Lemon and orange have curious con- 
torted cells (from the pith, I fancy) very different 
from any structure in English fruits. The 
diamond-shaped crystals of these fruits are also 
characteristic and plentiful. I have found these 
cells in various jams, raspberry and gooseberry, 
raspberry and currant, even plum jam. Lemon 
pulp, a waste product of essence and peel makers, 
was the probable adulterant rather than orange. 
Gooseberry cells are similar to apple, but run to 
a greater size. In many cases there are minute 
specks in them which shine when the nicols of 
the polariscope are crossed. 

Red currant should be a useful improvement 
to black currant jam, as apart from the pips 
the detail of the two fruits is similar. I have 
not, however, come across any reported case. 
I have been told of one firm that add this juice 
to strawberry jam, but have not seen a sample. 
This completes the list of fruits suitable for 
improving. Of course, both gooseberry and 
red currant can be improved with apple. Plum 
cells are not unlike apple or gooseberry, but are 
generally longer. Plum jam can be improved 
with apple or lemon, gooseberry is generally too 
costly. 

Raspberry: the skin is covered with hairs. 
The same detail, but on a rather larger scale, 
occurs in the loganberry. These minute hairs 
are striking objects seen with the polariscope, 
particularly in conjunction with a selenite cell. 
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There are no large round cells in either of the 
fruits, and the presence of such cells in a jam 
is a proof of adulteration. The chief difference 
between the loganberry and the raspberry is 
that the former has a solid centre which comes 
away with the fruit, as in the blackberry, whilst 
the centre of the raspberry is left behind on the 
stalk, the fruit itself being hollow. 

Blackberry: one would expect from their 
shape and from the close resemblance of the 
pips to the raspberry, that the structure of the 
skin would be similar, but the hairs are few and 
do not form a conspicuous feature lin the jam. 
Blackberry jam should also be devoid of clearly- 
marked round cells. It has larger crystals than 
any other common fruit. 

Black currant has no round cells. The scaly 
envelope round the seeds is very similar to that 
seen in its relative, the red currant, but is built 
on a smaller plan, and has generally a larger 
number of minute crystals. 

Anyone who has studied the subject of jam 
adulteration will admit that scientific filtration 
diminishes the risk of detection. For this reason, 
any method of examination which offers possi- 
bilities of determining the nature of a jelly is 
worth attention. On March 15th, 1911, Mr. Emil 
Hatschek, a member of this Society, read a 
paper, “A Study of Some Reactions in Gels,” 
before the Society of Chemical Industry (No. 5, 
Vol. XXX.), in which he pointed out the varying 
forms assumed by a number of insoluble com- 
pounds in gelatine and agar gels. Inthe autumn 
of the same year, he gave a series of lectures on 
“Colloids”? at the Sir John Cass Technical 
Institute. As it seemed possible that I might 
learn something on the detection of adulteration 
in jam, I attended the course, and in a subse- 
quent series of laboratory classes under Mr. Hat- 
schek’s direction, investigated the lead iodide 
reaction in various gels. A brief record of some 
of the results then obtained was published in 
the Kolloid Zeitschrift last July. 

At the outset, in order to save myself trouble, 
I worked with unfiltered jams, or roughly-filtered 
fruit jellies, but soon came to the conclusion 
that to obtain reliable results careful filtration of 
the gel is essential. Scientific filtration of the 
adulterant is for this purpose a benefit rather 
than a disadvantage, as there is so much the 
less tissue to be removed. A quantity of the 
jam or jelly to be tested, say, 40 grammes, is 
dissolved in about ten times its weight of hot 
distilled water: boiling in a flask aids dissolution. 
The mixture is then filtered whilst hot with the 
aid of a suction filter. (This is pretty much the 
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method by which the “ improving ” fruit juices 
are obtained by manufacturers.) The dilute jelly 
is next concentrated by boiling until it reaches 
a temperature of 230°F. By this means a 
standard strength is obtained, regardless of the 
weight originally taken or the extent of dilution. 
To the hot jelly so produced is added 5 per cent. 
of potassium iodide. It is best to add this in 
the form of a solution; 20 per cent. is a con- 
venient strength, The jelly is now boiled once 
more to 230°, when it is ready to pour into test 
tubes. The height of the jelly in the tubes may 
be about two inches. The test tubes are then 
put aside for the jelly to set. 

Some hours afterwards, or better still the 
following day, a 20 per cent. solution of lead 
nitrate is poured gently into the tubes, At 
this stage jellies differentiate themselves to a 
certain extent. Apple, gooseberry, loganberry, 
and raspberry take kindly to the process—a 
dense yellow precipitate is formed which proceeds 
regularly downwards. Black currant, red 
currant, and plum tests are frequently spoiled 
by what, I suppose, isa creeping action between 
the tube and the jelly. It occurs also with 
strawberry, but trouble in this case is more 
often caused by the fluid nature of the prepara- 
tion, the lead iodide as soon as it is formed 
sinking down in the jelly. Both these diff- 
culties may be avoided in two ways, viz., by 
a septum, of a dense gel on the top, or by letting 
the tube stand for a few days or a week before 
applying the lead nitrate solution; the latter 
method seems preferable. 

When the reaction has proceeded for two or 
three weeks a layer formation will in most cases 
be observable. This is strongly marked in 
raspberry and plum gels, but hardly visible with 
apple or loganberry. At the end of a month or 
six weeks the deposit in the jelly may be ready 
for microscopic examination of the aggregates ; 
those formed in the jelly farthest away from the 
fluid above are the largest, and in preparing a 
slide for inspection this portion of the gel should 
be taken. As the shape of the aggregates varies 
with different jams, independently of the layer 
formation, by combining the result, of two obser- 
vations a more accurate diagnosis is possible, - 

Raspberry jam has round aggregates in the 
intervals, whilst the layers are dense masses of 
smaller forms. 

Loganberry: perfect spheres with minute 
particles mingled. No layers. 

Gooseberry: aggregates with four or more 
lobes ranged round a centre, spherical in general 
effect. Layer formation. 
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Apple: grouped rounded nodules, no central 
spot, spherical in effect. No layers. 

Plum (Victoria): aggregates resemble apple. 
Intervals between layers unusually clear, and 
layers consequently strongly marked and solid. 

Strawberry: rounded granular aggregates, 
with large translucent scales among them. 
“ Improved ” strawberry is not so likely to show 
these scales. 

Jams made from fresh fruit and the same kind 
from pulp, as might be anticipated, show 
variations. A pure raspberry, but artificially 
coloured, made from pulp, showed dark red 
spheres in a cloud of fine yellow particles, 
without marked layers. I have also noticed 
that jams made from pulp often have a 
stratum or more of varying thickness which is 
whitened. 

The effect produced on the aggregates by a 
mixture of two or more jellies is the crux of the 
whole question. I think it is fairly safe to assume 
that the aggregates are hybrids, intermediate 
between the pure forms. This appears to be the 
case with apple and gooseberry jelly. The 
experiment was also tried on agar and starch 
- mixed. Agar with sugar yields large branched 
groups of aggregates, with smooth rounded 
surfaces ; maize starch with sugar, flat crystalline 
scales; the mixture gives intermediate forms. 

A great drawback to this method of testing 
jellies is the time that the reaction takes to 
reach a satisfactory stage. The presence of 
sugar delays the chemical action. With a plain 
agar gel marked layers with visible aggregate 
will be obtained well within a week, whilst with 
50 per cent. of sugar the reaction will take a 
month or more; here are no strongly marked 
layers, but aggregates are much larger in the 
latter case. 

A much more rapid method is to apply the 
test to a microscopic slide. A drop of prepared 
jelly containing 5 per cent. of potassium iodide 
is placed on a 2 in. thin cover glass, a glass slip 
placed over it and the two are lightly pressed 
together. The slide is now held over the flame 
of a spirit lamp until the jelly boils, then placed 
on the table, and the cover glass pressed down 
(the end of a penholder in the centre will do the 
business) until the slide is cooled and all bubbles 
gone ; a perfectly clear, even film between the 
two glasses, with a surplus ring round the outside, 
should result. In half an hour, less if need be in 
many cases, the slide is placed in a bath of lead 
nitrate, 10 per cent. strength. Done over night, 
it should be ready for éxamination in the morn- 
ing. In any case it is easy to see how far the test 
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has gone by the presence of the lead iodide. There 
should be a clear space in the centre about 
iin. in diameter, the rest of the slide will be 
more or less yellow. With the test tubes we get 
layers, here the corresponding effect is concentric 
ringing. If the test slide does not work kindly, 
irregular markings are produced, Jams which 
give trouble in the case of test tubes are also a 
source of annoyance in slides. The drawback to 
this method of testing is that the aggregates 
formed are conditioned by the limited space in 
which the reaction takes place, whilst in a test 
tube the aggregates can grow in any direction, 
free from all artificial constraint. 

Photographic records in the case of micro- 
scopic slides can be conveniently made in two 
forms—an enlargement of the complete slide, and 
a photomicrograph of the tiny aggregates with 
500 or 600 magnifications. Aggregates from test 
tubes are much larger and more opaque; for 
them 100 magnifications will generally suffice. 
In my experience a Lieberkiihn is the most 
satisfactory means of illumination for test tube 
cultures, on account of their opacity, whilst the 
ageregates in test slides are sufficiently thin to 
be translucent, and can be examined by any 
ordinary method of illumination. 

The lead iodide reaction has one advantage 
over some similar tests : the gel in the course of 
treatment becomes less soluble, so that slides 
can be bathed as long as may be necessary at 
ordinary temperatures without dissolution of 
the preparation. This hardening tendency is 
particularly useful with semi-liquid colloids, 
such as pure strawberry jelly. In that case the 
lead iodide frequently settles at the outset in a 
test tube, as already mentioned, but after a 
short period the settling stops, and the reaction 
proceeds regularly downwards as with other 
fruit jellies. 

Want of time has prevented me from studying 
the behaviour of other reactions, but anyone 
who cares to follow up the matter further, will 
find useful suggestions in the paper I have 
mentioned. During the past fortnight I have 
made a few experiments with a barium silico 
fluoride reaction, which Hatschek finds to give 
very different results in plain gelatine and agar 
gels. In the fruit jellies so far tried, long pointed 
crystals are formed; which vary little, if at all, 
with the particular fruit, but a 5 per cent. agar 
gel containing 50 per cent. of sugar yields the 
majority of crystals of a dumb-bell shape ; any 
crystals that are pointed at the ends are much 
shorter than those in a fruit gel. If this test is 
useless for distinguishing between fruit jellies, 
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it still may be of great'service to indicate the 
presence of agar agar. 

The difficulties in the way 
permanent microscopic slides are great: even 
with simple jams crystallisation sets in sooner 
or later, and the slide becomes useless. In the 
case of reactions in gels, it seems impossible to 
keep them in condition for long. Do what you 
will the preparation dries up; agar agar is 
particularly trying. So my last words of advice 
to anyone here to-night who may be engaged 
on such work is, record the experiments photo- 
graphically as early as possible after they reach 
the desired stage. 


of securing 


DISCUSSION. 

THe CHAIRMAN (Mr. James Cantlie, M.A., M.B., 
F.R.C.S., D.P.H.), in opening the discussion, 
referred to the paper as one which was full of 
instruction and interest. It was, he said, com- 
forting to know that the manufacture of such 
things as jellies and jams was being watched. It 
was doubtless needful that manufacturers should 
have a strong hand held over them, and it would 
help to allay mistrust when people like the 
author were, making investigations, microscopic 
as well as others, into the quality of such 
goods supplied to the public. It was, however, 
a question which, if discussed as Mr. Marriage 
would like it to be, really concerned experts. The 
author had not entered into the coarser forms of 
adulteration, the discovery of which was open to 
ordinary people; it was merely the added juices 
and fruits with which he had dealt, and the latter 
called for the investigations of the botanist and 
the analytical chemist. The question was—did 
this form of adulteration do any harm? As it 
appeared to the speaker, the damage done was 
chiefly to the conscience of the makers by reason 
of the falsehood involved. There were many other 
things than jams and jellies which were falsely 
named, and in this relation the public were too 
content to accept what was supplied. He 
wondered whether the great bulk of the food 
and drink provided was not in some way 
doctored. One flagrant example was the evidence 
given in a recent case, where the seller admitted 
that in London there were three million 
bottles of hock which were innocent of the 
grape. This hock had been manufactured in a 
large Continental town. It had been confessed by 
a chemist, in the course of certain lectures upon 
alcohol and its adulterants, that it was not possible 
by chemical means to dis inguish between one 
spirit and another. Whether it were whisky, 
brandy or wine, people seemed to put the 
various ingredients together as they chose. It 
was possible in China and Hong-Kong to buy a 
case of so-called whisky for $1.25 (Mexican dollars) ; 
in other words, twelve bottles for 2s. 6d. or 3s. at 
most. To the chemist it was indistinguishable, on 
analysis, from the best distilled manufacture in 
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Scotland or Ireland. The speaker adduced an 
instance of a bottle which bore upon its label a 
picture of a Highlander, in full costume, and above 
and below the picture the words ‘ Highland 
Whisky. Made in Germany.” It was the manu- 
facturer and not the wine-grower who was- 
responsible for the state of things indicated; the 
seller was probably as much hoodwinked as the 
consumer. He would cite the case of milk com- 
ing into London. In order to keep the milk 
something was done to it; it was in some way 
tinkered, and was not, certainly, pure cow’s milk. 
Neither was the cream pure cream, the public 
being told in most places that it carried 0°5 per 
cent. of boracic acid. It almost seemed as if 
nothing but the water was pure. In regard to 
jams, the mothers of the past generation had 
almost invariably made their own jams, a course 
that was now uncommon. Even the women in 
the villages contended that they could get from the 
shops better jams than theycould make. He thought 
that, in this respect, it would be a great advantage 
if women would take up their duties and provide 
home-made jams. They would not, nowadays, even 
trouble to pick the blackberries which Nature had 
provided, and which cost them nothing to pull. 
The greater part of the world was supplied with 


- jams and jellies made in this country, and for that 


reason he felt that the honour of the country was 
bound up in seeing that the jams so furnished were 
pure. Doctors wrote out their prescriptions so 
that everyone—or at all events the chemists— 
might see what they were giving. All the speaker 
would ask was that manufacturers engaged in 
supplying foods should also declare the ingredients 
which they supplied to the public. 


Mr. Epwarp W. Lucas, F.1.C., F.C.S., was 
afraid that Mr. Marriage had conveyed the impres- 
sion that the bulk of the jams made in this country 
were adulterated. The speaker, whose practice as 
an analyst was considerable, was acquainted with 
several factories where, in the summer, as much as 
100 or more tons of jam were made daily, and in 
these factories no such adulteration as the author 
had suggested was carried on. He would like the 
public to understand that, while some jams might 
be adulterated, the practice was not extensive. He 
was aware of many factories, turning out jam at 
the rate of one ton every few minutes, wherein 
the whole of the jam was made from sound fruit 
and sugar, neither glucose nor preservative nor any 
other fruit being added. For a reasonable price the 
public obtained a reasonable proportion of good fruit. 
Doubtless some of the jams sold to the very poor 
were, almost necessarily, adulterated, and that was 
to be deplored. He understood Mr. Marriage to 
draw a distinction between adding fruit juice 
and adding fruit pulp, with special reference to 
raspberry and strawberry jams. Neither of these 
jams, however, would set well, and if the public 
demanded, as was general, delivery as soon as 
made, even some of the best makers would add 
fruit juice. Reputable manufacturers made this 
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juice by boiling green gooseberries—rich in pectose 
—in water until the soluble constituents were 
dissolved out, The mixture was then filtered in 
a press, or by other means, until it was an 
absolutely clear liquor, some of which was added 
to the jam. If 10 per cent, were added, that did 
not represent 10 per cent. of the gooseberries, but 
only some 2 per cent. or 3 per cent, of solid 
matter. The maker added to his fifty or sixty tons 
of fruit a day a proportionate amount of sugar, 
the gooseberry juice being put in to assist the jam 
to set. The author had suggested that this juice was 
added in order that some profit might be gained 
by it, but the speaker would be surprised to hear that 
jam-makers made a profit by boiling and filtering 
the fruit, throwing away the skins, etc., and using a 
small proportion of the clear juice. He would 
therefore urge the removal of any impression that 
jams made in this country were largely adulterated. 
He knew of thousands of tons made only with the 
best materials available. 


Mr. R. A. Roprnson said that as it was 
part of his duty to administer the Food and 
Drugs Acts, he had to consider closely what 
could be done in taking legal proceedings, under 
those Acts, against people who adulterated jams. 
The position of the local authorities in this 
regard was not so enviably easy as Mr. Marriage’s 
paper might suggest. The author had referred 
to the prosecutions he had read of during the 
last few years, and the small fines imposed. 
Not sufficient account, however, was taken of the 
fact that the local authority charged with the duty 
of protecting the public had, in the first place, to 
buy adulterated jam and then prosecute the man 
who sold it over the counter. In ninety-nine cases 
out of a hundred he was not the manufacturer, 
but it was exceedingly difficult to proceed against 
anyone else. The Food and Drugs Acts were in 
this respect defective. Even if the local authority 
succeeded in coming to grips with the manufacturer, 
it became a question of expert evidence, and any 
number of experts could be found who would 
support with scientific reasons the maker’s con- 
tention that the addition of cheap fruits was an 
improvement. The speaker supported Mr. Marriage 
in his opinion that the disposition of makers to add 
cheap fruits was influenced by variation in price as 
between one fruit and another; but, as the matter 
resolved itself into a battle of experts, the lay 
magistrate naturally found proof exceedingly 
difficult, and local authorities were averse to 
legal campaigns, which might involve expenses 
amounting to hundreds of pounds. The analytical 
difficulty also presented itself. He would have 
liked more detailed information relative to the 
control tests, and also to know whether the author 
put forward the latter part of his paper merely as 
a suggestion of the lines upon which others should 
work, with more complete knowledge of the 
histology of the subject, together with more 
stringent control tests of all kinds. The author 
might not have considered that he had finally and 
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sufficiently solved the problem from the point of 
view of the public analyst, whose certificate might 
form the basis of legal proceedings. It was not 
sufficient for the public analyst to say that a 
certain jam was not wholly strawberry jam; he 
must state the nature and extent of the other 
ingredients. With reference to the Chairman’s 
remarks on London milk, though the matter 
was outside the range of the paper, he wished to 
be allowed to say that his own experience justified 
his stating that there was no ground for the belief 
that London milk was impure. 


Mr. J. HETHERINGTON felt some relief in 
gathering from the paper that, however the jams 
were adulterated, the public obtained something 
which at least was wholesome and pure. He him- 
self had considerable experience as a jam-maker, 
and he contended that manufacturers did not, to 
any large extent, mix cheaper fruits with those of 
a better class. He would except strawberry 
jam, as this jam had no jelly at all, and if made 
without admixture proved stodgy, and was unac- 
ceptable to the public; for this reason goose- 
berry juice was frequently added. The author 
had omitted to mention a certain fact in this 
connection, namely, that on one occasion during 
recent years gooseberries had reached the figure of 
£20 per ton, when the cost of strawberries was 
only £16 or £17 a ton; nevertheless, the large 
manufacturers continued to use gooseberry juice. 
He would emphasise the point that it was the 
juice of the gooseberry that was used, the goose- 
berries themselves being boiled and strained 
through flannel bags; the proportion of juice to 
gooseberry was small. During some years, there- 
fore, the admixture of gooseberry juice with straw- 
berry jam was an actual loss to the manufacturer, 
entailed by the public demand for firm jam. He 
agreed that the mixture of less expensive fruits 
with raspberry or even plum jams was done 
for cheapness; but here, again, the public were 
to blame. The multiple grocers, who were the 
chief purchasers, compelled the smaller maker 
to supply this jam, solely to increase their profit, 
and to label the material as having been made with 
a small addition of jelly or juice, In any event, 
the public knew what they were buying. The 
author had mentioned pulp in a somewhat deroga- 
tory tone, but the speaker would explain that pulp 
was the pure fruit. Fruit had to be bought in 
season, and when not immediately required for 
conversion into jam it was boiled in the usual way 
to get the fermentation out of it; it was then 
placed in stone jars for subsequent uses — it 
differed from jam merely by the absence of 
sugar. It would, of course, be cheaper to the 
maker to manufacture all his jam at one 
operation, but as the jam had to be put up in 
pots containing various weights—1 1b. to 7 lbs.—and 
as, Moreover, owing to fluctuating demands, it was 
difficult to pre-determine the exact number of pots 
of each weight required, it had been found expedient 
to make the pulp and store it as described. 


February 21, 1913. 


Mr. ALFRED W. Sroxss, F.I.C., F.C.S. (Public 
Analyst for the Boroughs of Bethnal Green, 
Hampstead, and Paddington), did not regard the 
method adopted by the author in relation to the 
lead iodide reaction in gels as altogether scientific, 
so much depending on the temperature of 
the material and the tubes; different results 
would follow from variations of temperature. 
The speaker had ceased to place any reliance 
upon that method of investigation; analysis was 
now mainly microscopic. He was surprised 
that Mr. Marriage had not referred to the use of 
iodide, which had the merit of picking out the 
granules of apple with great certainty. With 
regard to starch in the apple, he would say that 
when the fruit was new the starch was distributed 
all over it, and when the apple was ripe the starch 
was nearly all converted into sugar. Much, how- 
ever, was due to the author for pointing out that 
adulteration was rife, although, of course, there 
were honest makers of jam. His thirty-three years 
of experience as a public analyst led him to the 
conclusion that food supplies in this country were 
not so bad as was often represented, and with regard 
to jams the harm that followed from adulteration 
was chiefly to the pockets of the consumers. 


Mr. G. W. Moore stated that he was an 
analyst in a jam factory, and he had made some 
experiments on the method of detecting juice in 
jam. These experiments, although incomplete, 
enabled him to say that the method was promising 
so far as differentiating the juices of various fruits 
was concerned. Mr, Stokes had alluded to the 
need for standard conditions in testing; with that 
the speaker agreed; more tests must be made 
before certainty, from the analyst’s standpoint, 
could be attained. He agreed with Mr. Lucas that 
ihe use of apple juice was in some cases a necessity ; 
such a product as strawberry jam, made at the 
beginning of the season, would not sell at all if com- 
posed of pure fruit, by reason of lack of firmness. 
He considered that there was no objection to the 
use of juice, subject to declaration of the fact on 
the label; the juice in itself was perfectly whole- 
some. One speaker had already referred to the 
fact that the addition of improvers was not always 
the cheapest course, and this he could confirm from 
factory figures within his knowledge. In some 
cases the juice was used by the manufacturer as a 
matter of routine, and until quite recently the 
practice was general among makers, The speaker 
believed, moreover, that home-made jam was also 
made with the use of juice. With regard to starch 
in apples, as Mr. Stokes had said, this starch was, 
as a rule, distributed over the whole apple, par- 
ticularly with crab apples, so largely used for jam. 


Miss WEBSTER said that it was within her 
recollection that both her mother and her grand- 
mother followed the practice of their time in 
making strawberry jam with the addition of red 
currant juice. She considered that modern jams, 
whether home-made or purchased, had an excess 
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of sugar, while another objection was the great 
stiffness, particularly in the case of red currant 
jelly ; evidently, gelatine or some glutinous matter 
had been added, as it was of greater stiffaess than 
the most protracted boiling would account for. 
She agreed with other speakers in thinking that 
the addition of apple to jams was free from objection 
so long as the fact was declared. 


SIr THomas Pink said that probably four-fifths 
of the cookery-books would be found to advise that 
fruit juice should be added to make good jam. The 
Board of Trade, in fixing a standard for jams to be 
supplied on board ship, allowed 10 per cent. of 
fruit juice to be added, and the Dominion of 
Canada allowed 10 per cent. of fruit juice to be 
added to imported jams without disclosure. As 
an expert in the jam trade, he had authority for 
saying that strawberries were occasionally cheaper 
than gooseberries, and vice versd. Apples were 
likewise subject to considerable variation in price. 
To these facts might be added another, that some 
manufacturers had a more expensive way than 
others of producing their fruit juice. In regard to 
detection, he believed that any analyst could 
discover any reasonable quantity of fruit juice in 
jam, but he did not suppose the analyst would 
argue that he could always find out fruit juice 
in the ordinary sense of the term. Apparently, 
some members of the public liked fruit juice 
in their jam and others did not. No doubt, 
as a speaker had said, large quantities of jam were 
manufactured without any addition of fruit juice; 
on the other hand, large quantities were made 
with the juice added. The question was whether 
there was adulteration. The law said there was not. 


Mr. MARRIAGE, replying to the discussion, 
referred in the first place to the Chairman’s obser- 
vations on purity in alcoholic drinks. With these 
beverages, he considered that the essential point 
was the percentage of alcohol present, and how this 
was produced was not a matter of interest. With 
regard to home-made jams, there was, he thought, 
nothing to prevent the manufacturer from com- 
peting with such jams, and with his larger practice 
he should be able to do so to advantage. One 
reason for this was that he obtained his fruit more 
directly than home practitioners—the fruit would 
be fresher. He felt there was some inconsistency 
in the two statements by Mr. Lucas, that the bulk 
of the jam sold in this country was pure and that 
fruit juice was added; they were contradictions in 
terms, Further, he felt that Mr. Lucas’s estimate 
of the cost of fruit juice must be rather exaggerated, 
but the speaker had pointed out in his paper that 
the cost he was considering was that of fruit pulp ; 
he had no means of judging of the cost of fruit 
juice. Referring to Mr, Robinson's criticisms 
of the latter portion of his paper, he had not 
contended that he could state definitely, from 
chemical experiments, what was the composition 
of a jam, but he, nevertheless, took the view that 
those experiments were worth following up, and he 


384 a 


was, indeed, doing so. He sympathised with Mr. 
Hetherington’s remark in relation to multiple-shop 
companies, but could not agree with the opinion 
that the jam containing apple was pure. References 
had been made to the occasional higher cost of 
gooseberries as compared with strawberries, and he 
agreed as to the fact; but gooseberries, even at level 
money, were in effect cheaper, inasmuch as they 
took up water whereas the strawberries lost it. 
He could not agree that there was any absolute 
necessity for putting gooseberry or apple into 
strawberry jam; pure strawberry jani could be 
made quite satisfactorily. Another question was 
that of pulp. He had not intentionally spoken 
slightingly of pulp; on the other hand he did not 
look upon fruit juice as superior to pulp, as was the 
case with several speakers. By the methods he 
used pulp was more readily discovered than juice. 
He contended, in opposition to Mr. Moore, that 
strawberry jam made early in the season was the 
best ; a fact which his experience had constantly 
confirmed. It was not the inclusion of gooseberry 
or apple in jams that he objected to, but the 
abserce of mention of the fruit on the label; 
scarcely any makers clearly declared such additions. 
The red currant juice referred to by Miss Webster 
should, perhaps, be considered in conjunction with 
other fruit juices used in old recipes, as of great 
service to an amateur maker of jams, but a skilled 
jam-maker had no need to use them to make jam 
set properly. Sir Thomas Pink had referred to the 
ease with which fruit juice could be found in 
jams by microscopic examination, and in reply the 
speaker would say that with such scientific means 
of filtration as could be obtained no cells would 
be left for the microscope to discover. Finally, he 
agreed with Mr. Stokes in reference to the test-tube 
experiments, which, no doubt, should not, like his 
own, be rough but should be standardised in every 
conceivable way. 


A vote of thanks to the author, proposed by the 
CHAIRMAN, was carried unanimously. 


THE INTERNATIONAL AERO EXHI- 
BITION AT OLYMPIA. 

Though it is only four years ago since the first 
exhibition of flying machines was held in London, 
the International Aero Show, opened last week 
at Olympia under the organisation of the Society 
of Motor Manufacturers and Traders, with the 
support of the Royal Aero Club, vividly illustrates 
the rapidity with which aviation has become 
almost a common part of daily life. At that first 
show in 1909 the exhibits consisted chiefly of 
models or experimental aeroplanes, only one or 
two of which (if any) had actually been in flight, 
or, if so, for distances measurable by quarter-miles. 

When one recalls—as the writer does—that first 
aviation exhibition at Olympia, the present Aero 
Show enforces, as nothing else can, the vast advance 
which has been made in the knowledge of the 
natural laws which govern human flight, in the 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 21, 1913. 


design and construction of aeroplanes, in the in- 
vention, selection, and use of materials, and in 
the comparative certainty with which man now 
rides through the air. For, with a possible excep- 
tion, each and every type of flying machine 
exhibited has proved its powers of flight. It is 
no longer a matter of hypothesis or experiment, 
but of achievement. Manufacturers state the 
speed, carrying capacity, range of flight, petrol 
consumption, etc., of the aeroplane, as exactly as 
in the case of a motor-car. 

The importance of the Aero Show is indicated 
by the War Office exhibits of the latest dirigible 
Army airship and British military aeroplanes. In 
comparison with the balloon-ships of other nations, 
the “Delta” is little more than a toy. With a 
capacity of 165,000 cubic feet of gas, and carrying 
a crew of six for war purposes, the “ Delta” is to 
the latest type of foreign dirigibles what a torpedo- 
boat is to a cruiser. Frankly, it is disappointing. 
But the B.E. 2 biplane, designed and constructed 
at the Royal Aircraft Factory, presents several 
novel and interesting features, notably its range 
of speed from forty-one to seventy miles per hour— 
which gives it at once a high speed and an ease in 
alighting, while it ascends 1,000 feet in two and a 
half minutes. 

A foremost position must be accorded to the 
“ Bristol” aeroplanes, which won a high place in 
the Army tests last autumn. Their scientific 
design, sound construction, splendid workmanship, 
and fine performances, have caused them to be 
adopted by the British and other Governments, no 
fewer than thirty-five ‘“Bristols” having been 
ordered by Italy during a single month recently. 
The 80 h.p. “ Bristol” military monoplane has a 
43-ft. span, and through prolonged tests has proved 
its great lifting power, its wide radius of action, 
and splendid control in descent. In the British 
Army military trials, it was shown to have a 
greater load per square foot than any other plane, 
to be capable of flying in any weather, to have a 
radius of 420 miles, and a volplane of one in six, 
This last isa record. The ‘“ Bristol” 70 h.p. biplane 
presents other interesting features. It has a70 h.p. 
Renault engine with tractor propeller, a speed of 
sixty-four miles per hour, and is especially adapted 
for reconnaissance in war, windows being fitted for 
the unobscured view of the country beneath by 
both the pilot and passenger. A bomb-dropping 
apparatus can also be fitted. In addition to this 
machine, which has been supplied to the Govern- 
ments of Italy, Turkey, and Rumania, the makers 
of the ‘“ Bristol ” aeroplanes have been called upon 
to construct flying machines to the design of the 
War Office, while the majority of British airmen 
have been trained in the Bristol flying schools. 

The military use of flying machines looms large 
at Olympia. There is, for instance, the huge, 
apparently clumsy ‘“‘ Cody,” which won great dis- 
tinction in the British Army trials and many 
Michelin trophies. It attracted the particular 
attention of King George on his visit to Olympia, 
and has been acquired by the War Office to be used 
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by the Royal Flying Corps. The Grahame-White 
military biplane (Type VI.) demands attention, 
apart from the fact that it is equipped with a 
“Colt” quick-firing gun. The adoption of the 
streamline form in construction—a notable feature 
of the exhibits at Olympia—is well illustrated by 
this aeroplane, the novelty and importance of which 
were recognised by a telegram of congratulation 
from the King to Mr. Grahame-White. 

Another notable feature is the construction, 
practically in steel throughout, of the Vickers 
monoplane and biplane. With the exception of 
struts, the machines are built of steel, specially 
treated to prevent the possibility of rusting. The 
Vickers biplane is mounted with a Maxim gun, 
and is unique in that throughout—aeroplane, 
engine, propeller and armament—it is not only 
British-made, but the production of the firm of 
Vickers alone. 

The famous Farman biplanes, which are con- 
structed under licence in England by the Aircraft 
Manufacturing Company, Ltd., demand more 
space than can be given. They hold world’s 
records for continuous flight and the distance 
flown, together with the greatest reputation for 
safety. Both the ‘‘Maurice Farman” and the 
“Henry Farman” biplanes can be fitted with 
floats and converted readily into hydroplanes. 

Hydroplanes, indeed, are one of the greatest 
features of recent advances of aviation, and conse- 
quently of this year’s show at Olympia. No fewer 
than seven of these water-air machines are exhibited. 
They are well illustrated by that invented and 
developed by the Short Brothers of Hastchurch. 
It is an 80 h.p. tractor biplane, carrying three 
people, and it has a speed of seventy miles per hour. 
On the water it is supported by five floats, two 
main floats, catamaran fashion, with a third sup- 
porting the tail and two wing-tip floats at the 
extremities of the lower plane. There are also 
hydroplanes by Borel, Deperdussin, Nieuport, 
Sopwith and White, each of which has especial 
features, but only instances can be selected in so 
brief an article as this. They would require a 
treatise in themselves, and can be dealt with ade- 
quately only by such a technical journal as 
Aeronautics, which has recorded all the develop- 
ments of aviation since it became a practical 
matter some six or seven years ago. 

This article can be regarded as little more than 
a record of impressions taken at the Aero Show of 
1913—a year which sees aviation no longer regarded 
as merely an experiment, but as a vital factor in 
life. More things must be omitted than those 
mentioned, t.e., the A. V. Roe, the Brequet, the 
Caudron, the Blériot (with its wonderful achieve- 
ments), the Deperdussin, the Martinsyde, and 
the Handley Page, which last, with its unique and 
serrated planes—almost like the feathered edges of 
a bird’s wing—invites attention, for the machine 
shown has been flown over 2,000 miles, and has 
carried a hundred passengers. Yet nothing has 
been said about the engines. They are almost 
entirely of Continental manufacture, because of 
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the backwardness of the British people in assisting 
the development of native inventions. 

Eventually, the outstanding facts of the Aero 
Show of 1913 are: (1) the reliability, range and 
speed of the machines; (2) the development of the 
aero-hydroplane; (3) the general agreement (as 
the result of research in the laboratory and 
experience in the air) of the main features of the 
design of the aeroplane; (4) the use of steel in 
construction in place of wood, the simplification 
of manufacture ; and (5) the construction of aero- 
planes for actual use, as is indicated by the 
accommodation for pilot and passengers, who no 
longer go aloft in the spirit in which a schoolboy 
flies a kite, but with the determination to reach 
a definite objective or carry out definite work. 
Finally, there is the indication of marked and 
steady progress by British manufacturers in the 
design and construction of flying machines. 


EMPIRE NOTES. 

Australian State Governorship.—The Legislative 
Assembly of Western Australia passed a resolution 
a short time ago in favour of appointing State 
Governors for the Commonwealth from Australian 
citizens, the purpose being to limit the official 
gubernatorial connection to the Governor-General- 
ship, as is the case in Canada, where the provincial 
governors are appointed by the Federal Govern- 
ment, acting under the Governor-General. A 
similar resolution, in principle, was adopted some 
years since by South Australia, whose Government 
sought power to appoint its own Lieutenant- 
Governor in place of the one whose term of 
office had just concluded. In replying to that 
request, the Secretary of State for the Colonies 
said, among other things: ‘‘ The change suggested 
is a very far-reaching one—more so than perhaps 
appears at first sight; and it could not, I consider, 
be entertained in any case, unless it is to be 
applied to all the Australian States, and until 
public opinion in Australia is demonstrated to be 
overwhelmingly in its favour. There is, no doubt, 
much to be said in favour of the Canadian system, 
under which the central Government appoints 
provincial governors; and, if the people of 
Australia were to desire to adopt a similar 
system, His Majesty’s Government would, in all 
probability, be disposed to advise His Majesty that 
the necessary steps should be taken to meet their 
wishes. So far there has been no indication that 
the States, whose contention is that they remain 
Sovereign States, would desire that their preroga- 
tive should be diminished, and the evidence of 
such sovereignty is, in part, secured by making the 
appointment of Governors in the same manner 
and on the same terms as prior to Federation.” 
Evidently, therefore, if the Australian States wish 
to retain their status, and to be regarded and 
treated as Sovereign States, they will have, it is 
presumed, to continue to receive their Governors 
on the nomination and appointment of the 
Imperial Government. The subject, however, is 
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to be considered at the next inter-State Premiers’ 
Conference. 


Anti-Trust Legislation.—A Parliamentary paper 
has been issued dealing with the anti-trust legisla- 
tion of the self-governing Dominions, from which 
it appears that various efforts are being made to 
remedy the evils arising from the action of 
combines, in cases which occasion detriment to 
consumers or producers. In Canada the remedy 
is to admit the articles affected duty free, or at 
reduced rates, so as to give the public the benefit 
of reasonable competition. In Australia the Act 
is directed against combines which resort to 
“unfair competition,’ on the assumption—not 
that there is too little competition—but that, in 
some instances, the competition may be unfair. 
The Act is a criminal one, and requires exact 
evidence, to furnish which presents a practical 
difficulty. An illustration of this difficulty is 
afforded in the case of an alleged meat trust, in 
respect of which, while it is recognised that 
Americans are endeavouring to establish a market 
in the Commonwealth, the existence of a “ com- 
bine” for this purpose is denied. The evidence 
required in this case to satisfy a court of justice 
appears to be difficult, if not impossible, to secure. 
The New Zealand Act prohibits the sale by a trust 
of certain articles at a price which gives more than 
a fair and reasonable rate of commercial profit. 
It is, therefore, affirmed by a writer on the subject 
that while in Canada the apprehension is that the 
trusts may raise prices too high, in Australasia it 
‘is rather that they may make them too low. But 
it is clear, from“ the evidence obtained, that the 
movement against trusts in those countries has 
come to stay, and that it will be maintained until 
experience has shown what is the most effective 
policy to be adopted. 


Trade with Australia.—In the Report of the 
Board of Trade for 1911 it is shown that over 
61 per cent. of the imports of the Commonwealth 
for that year came from Great Britain, of which 
machinery and textiles—which are among the 
special lines cultivated by this country—are the 
most important. The supply of agricultural 
implements, however, is unsatisfactory, as the 
British manufacturer only furnishes half the 
amount imported from the United States. This 
may arise, it has been suggested, from the fact 
that the agricultural conditions of the United 
States are much more like those of Australia, so 
that it is not surprising if that country turns out 
articles that Australia wants better than Great 
Britain. This is not due to want of skill, as in the 
higher machinery branches the British manufac- 
turer more than holds his own, but from his 
apparent reluctance to meet the requirements of 
the market—a subject to which attention has 
often been called. It is again recommended that 
the manufacturers of Great Britain should appoint 
skilled and energetic agents to represent them in 
Australia, and should be prepared to meet, as far 
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as possible, the requirements which those agents 
show to exist. 


Australian Railways and a Uniform Gauge.—A° 
survey party has been selected to complete thé 
work, or an important portion of the work, 
involved in the proposed extension of the trans- 
continental, south to north railway system, from 
South Australia to the Northern Territory. This 
work will lie between Port Darwin and the 
Katherine River, and will probably include a 
flying survey from the Katherine to the McDonnell 
Ranges. From the Ranges, south to Oodnadatta, 
the ground has already been surveyed. One ques- 
tion in relation to the railway system of Australia, 
which must have an important bearing upon the 
trans-continental railways, has formed the subject 
of consideration at a conference of engineers 
representing the railway departments of the 
various mainland States—that is, the uniform 
gauge. The questions before the conference were: 
(1) The necessity for a uniform gauge; (2) the 
most favourable gauge from the point of view 
of efficiency and economy of working, having in 
mind the congestion likely to be experienced in 
Australia in the future; (8) the estimated cost of 
conversion to a uniform gauge. At present there 
are 4,023 miles of 5ft. 3 in. line in South Australia 
and Victoria, 3,781 miles of 4 ft. 84in. line in 
New South Wales, and 7,557 miles of 3ft. 6in. 
line in Queensland, South Australia and Western 
Australia. The Federal authorities have adopted 
4ft. 84 ins. as the gauge for the Federal railways, 
and to this, there is little doubt, the other lines 
will ultimately conform. 


Industrial Alcohol for F'uel.—The importance of 
employing alcohol for fuel has been accentuated by 
the rise in the price of petrol, which has occasioned 
difficulties in motor traction in London, and which 
stands in the way of the use of motor traction 
for agricultural purposes in the Colonies and 
Dominions. The best hope, it is said, lies in 
industrial alcohol, which, in Demerara, can be 
produced from the refuse of the sugar factories at 
4d. per gallon. In addition to sugar, maize is said 
to be rich in carbohydrates, which yield the highest 
percentage of crude alcohol. Maize contains 70 per 
cent. of carbohydrates, Engines constructed for 
kerosene can usually work with alcohol without 
any adaptation, and the storage of alcohol is much 
less dangerous than that of petrol. Alcohol, how- 
ever, has not the same value per horse-power as 
petrol, 1:8 times as much being required, but in 
places where maize or sugar is plentiful it could 
be produced at so much lower cost as to permit of 
its employment. 


Coal in Southern Nigeria.—The Imperial In- 
stitute report on the mineral survey of Southern 
Nigeria states that the results obtained during 
1910 largely extended the knowledge of the mineral 
resources of that country. One of the most im- 
portant and urgently needed of these resources is 
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coal, for while supplies of imported coal cost about 
45s. per ton, railway énterprise is greatly handi- 


capped, and with it the development of the country, ` 
The report states that in the Udi district there 


are found.to be extensions of the coal-seams 
oécurring in the Ofarn River, though they were 
not so thick as in the Ofarn sections. Workable 


seams have also been found in other districts, and - 


west of Nike the coal-seams are continuous over a 
considerable strip of country. The coal in parts of 
the Udi district is black and fairly compact, and of 
a typé intermediate between lignite and ordinary 
bituminous coal. The principa) deposits, however, 


are in the form of lignite (brown coal) and sub- 


bituminous coal. 


OBITUARY. 


GEORGE MatrHeEy, F.R.S.—Mr. George Matthey, 
who died on the 14th inst., at Eastbourne, was the 
head: of the well-known firm of Johnson, Matthey 
& COo., assayers and gold refiners, which has 


gained a high reputation in connection with the 
commercial applications of platinum and the rarer 


metals: Mr. Matthey’s work as a metallurgist 
gained him in 1879 the Fellowship of the Royal 
Society and many foreign distinctions, in addition 
to the exhibition awards which were obtained by 
his firm. One of the most important works in 
- which he was engaged was the production of the 
standard metre for the French Government. His 
firm supplied the iridio-platinum of which the 
standard was made, and it is known that the 
French authorities not only fully appreciated the 


excellence of the work itself, but also fully recog- ` 
nised the liberality of the terms under which so large - 


an amount of a very costly alloy was supplied. 

Mr. Matthey became a life member of thé 
Society in 1881, and was elected a Member of 
the Council in the same year. In 1884 he became 
a Vice-President, and his term of office having 
expired he was again elected, after a yéar’s 


interval, in 1889, and served until 1891. Although 
he was a regular attendant, and took much interest. 


in the Society’s work, he could never be induced to 
make any communication to it on the subject on 
which he was so great an expert, and his name 
only appears in the Journal as having taken the 
chair at one of the meetings. Mr. Matthey had 
filled. the office of Prime Warden of the Gold- 
smiths’ Company, and was a member of the first 
Committee of the City Guilds’ Institute, in which 
capacity he took an active share in the work 
connected with the transference to that Institute 
of the Society’s Technological Examinations. 


NOTES ON BOOKS. 


RESEARCHES IN Contour Vision. By Sir William 
Abney, K.C.B., D.C.L., D.Sc., F.R.S. London: 
Longmans, Green & Co. £1 1s. net. 

The device for measuring colour invented by 


Sir William Abney, and termed by him the “ Colour- ` 
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patch *’ apparatus, has beer exhibited and explained 
im the lectures and papérs which he has given to 
the Society at various times. An account ‘of the 
apparatus, and its various practical applications, 
will also be found in the popular work, ‘‘ Colour 
Meastrement and Mixture,” published by - the 
author some years ago. The present work is of 
a rather more technical character. It gives a 
detailed description of the apparatus: in its 
present and improved form, and of the more 
recent researches to which ‘its inventor has 
applied it. 

The apparatus itself may be briefly d described as 
a device for selecting and. mixing together any 
different parts of the spectrum, so that a patch of 
light of any desired colour may be produced. Such. 
a. patch of light when thrown upon a white screen 
can be compared with a similar adjacent patch, 
either illuminated by the light which it is desired 
to match or coloured by any other suitable means. 
The apparatus therefore provides a method of 
matching any conceivable tint, and of measuring 
the different spectrum colours of which that tint. 
is composed, so that a record of it can be preserved, 
and used for its reproduction at any time. It there- 
fore provides means for the registration of any 
colour whatsoever and its after reproduction. If 
any complete catalogue of colours can be agreed. 
upon, such as the list devised by the French 
Chrysanthemum Society, and adopted by the 
Royal Horticultural Society, for the purpose of 
identifying the colours of flowers, all the different 
colours to which namés’ had been given could: 
be each provided with its ‘special formula, and. 
identified for all future time. 

The present book, however, does not touch upon 
the possible industrial applications of the apparatus,. 
but is entirely devoted, as its title implies, to 
questions of colour vision, including the important 
one of colour-blindness and its detéction. By the 
use of the colour-patch apparatus it is possible, not: 
only to detect the fact that an individual is blind 
to certain rays of the spectrum, but also to measure- 
the exact amount of the deficiency. The method 
of doing this is described with minute detail, and: 
the results of a number of tests of typical cases. 
are given. 

As an illustration of the principle, it may suffice 
to refer to one method of detecting and measuring 
complete or incomplete red-blindness. If a mixture- 
of red, green, and violet rays is made, with a. — 
suitable proportion of white, a patch can be pro- 
duced which will match a patch of pure white 
light. If the two patches of light are shown side 
by side on a screen, the completely red-blind person 
will consider the match satisfactory to him, as it. 
is to a person with normal sight. But if the red 
component of the patch be then omitted or- 
increased, the red-blind will see no difference, as 
he has no red sensation which can be stimulated. 
If, however, the two patches are viewed by a. 
partially radband person, to him the composite 
white is too green, and the addition of red will- 
make a match which is satisfactory to him, but- 
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will, of course, appear red to the normal eye. By 
suitable measurements, which are quite simple, 
but which there is no need to describe, the exact 
amount of sensation deficiency in the partially 
colour-blind can be measured. 

Similar tests may also be made by means of the 
well-known device of colour-discs, by the rotation 
of which a grey from a mixture of red, green, and 
blue can be produced to match a grey made by 
black and white, the composition of the colours 
having been ascertained by previous measurement. 
Calculations can also be made as to the deficiencies 
in any colour sensation of persons whose sight is 
being tested by the disces. For a detailed description 
of the methods employed and the precautions to be 
observed, reference may be made to the book itself. 

Considerable stress is laid by the author on the 
evidence which his researches have furnished in 
favour of the trichromatic theory of vision, and 
there can be no question but that the results he 
has obtained are consonant with that theory, and 
could have been predicted from it. Inasmuch as 
of recent years some question has been raised as to 
its correctness, and some opposition to what may 
fairly be called the orthodox scientific doctrine has 
been raised, it was perhaps worth while to insist 
on the nature of the fresh evidence by which the 
Young-Helmholtz theory can now be supported. 

There is no doubt that Sir William Abney’s work 
is the most important contribution which has 
lately been made to the subject of colour-blindness. 
It has only been possible to refer to a very small 
portion of the book, which can be recommended 
to all those who require further information on 
this important subject. 


Norres oF LESSONS ON PATTERN-DRAFTING. By 
Josephine Riley, Lecturer to the L.C.C. Classes for 
Teachers. London: Pitman & Sons. 2s. 6d. net. 


This volume is the only one of its kind dealing 
with the needlework problem as set out by the 
Board of Education in their official circular, 
*¢ Suggestions for Teachers.” 

The chief aim of the author is to introduce a 
sound system graduated for all classes, elementary 
and secondary, which can be carried on through 
the technical and trade schools. 

Much space is necessarily occupied in illustra- 
tions. Teachers know, and students learn, to 
recognise the fact that it is impossible to obtain a 
clear understanding of pattern-drafting without 
having a good knowledge of its structure. Much 
benefit may be derived by the reader who is 
ambitious enough to carry out the blackboard 
illustrations, as these can be utilised with practical 
advantage. 


Proant Diseases. By Dr. Werner F. Bruck. 
Translated by J. R. Ainsworth-Davis, M.A. 
London, Glasgow, and Bombay: Blackie & Son, 
Ltd. 2s. net. 

Plant pathology is a comparatively young science, 
and not too much is known about it by the practical 
man—the farmer, the gardener or the forester— 
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especially in this country. There will be less 
excuse for such ignorance in the future, as Dr. 
Bruck’s little volume gives in a brief and con- 
venient form a thoroughly up-to-date and scientific 
outline of this very important subject. After a 
brief introduction, in which the methods of work 
are described, the author deals with the various 
plant pests, fungoid and animal, and then proceeds 
to discuss the various diseases of cereals, potatoes, 
leguminous crops, fruit trees, vines, and deciduous 
and coniferous woods. A bibliography is appended, 
in which a large proportion of the books mentioned 
are German. A wonderful amount of useful 
information is compressed within a very little 
Space, and a word of praise must be given to Mr. 
Ainsworth-Davis, whose translation appears to be 
admirable. 


GENERAL NOTES. 


VEGETABLE Ivory In Peru.— The trade in 
vegetable ivory, locally known as tagua (the nut 
of the Phytelephas macrocarpa, also known in 
commerce as ‘‘marfil vegetal” and corozo nut), is 
developing in Peru. There are large numbers of 
the palms from which this nut comes in the 
territory tributary to Iquitos. They are not 
cultivated, but grow wild in the forest The nuts 
grow in clusters of rounded pods with spike-like 
projections, each pod containing four to six nuts, 
with twelve to twenty pods in a cluster. When 
ripe the pods open and the nuts drop. The ripe 
kernels are very hard and white. The trees are 
found in groves, with a comparatively small 
amount of underbrush, simplifying the gathering. 
There is no particular season. It takes about two 
years for the nuts to ripen. They are gathered 
promptly to avoid damage from decay, damp, and 
insects. After gathering, the nuts are washed to 
clean off the dirt and fibre adhering, and in this 
process the hollow and decayed nuts are easily 
separated out, as they alone float in the water. 
After washing they are sun-dried and then soaked. 
Vegetable ivory is used in the manufacture of 
buttons, umbrella-handles, door-knobs, and inlay 
work. The buttons made from tagua take a good 
lustre and are very durable. In the process of 
manufacture the nuts are cut in two and squared 
by cutting off the ends, The principal markets 
are London, Havre, Hamburg, and New York. In 
1911, 991,000 pounds of vegetable ivory were 
exported from Peru, while in the first six months 
of 1912 the quantity exported exceeded 1,400,000 
pounds. 


Rattways IN Brazin.—The length of railways 
opened for traffic in Brazil at the end of 1911 was 
13,750 miles, an increase of 471 over the total of 
13,277 miles for the previous year. 


ConGRESsS OF ZooLoay at Monaco.—It is 
announced that the eleventh International Congress 
of Zoology will take place this spring in the 
principality of Monaco, between March 25th and 
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29th, at the invitation of the Prince. One of 
the attractions, certainly to the English members, 
will be the Museum of Oceanography, where the 
meetings will be held. This institution owes its 
existence to the munificence of the Prince, who 
has done so much practical work, during his 
numerous scientific cruises in his yachts the 
“ Princess Alice ” and the “ Hirondelle,” for the 
advancement of biological research, and in adding 
to our knowledge of the ocean and its inhabitants. 
Preparations are being made for the entertainment 
of the members on a large scale. 


“Tum SHIPBUILDER.”—The second annual inter- 
national number of The Shipbuilder (published 
by the Gilbert-Wood press) will appear in May. 
It will be entirely devoted to a review of all the 
papers of value to shipbuilders and marine engineers 
read during the year before the scientific and 
technical institutions’ of Great Britain, Europe, 
America, and Japan. The first annual inter- 
national number, published in June last, was the 
first attempt to embody in one volume a survey, 
at once concise and comprehensive, of the scientific 
progress made each year in the great industry which 
The Shipbuilder represents. It contained 200 pages 
and about 250 diagrams. The international number 
for 1913 will be greatly enlarged. 


Visir or AUTOMOBILE ENGINEERS TO THE 
UNITED Statres.—Arrangements have been made 
for a joint visit of the Institution of Automobile 
Engineers and the Society of Motor Manufacturers 
to visit the United States this spring. The party 
will leave London on May 17th, and proceed 
to New York, Pittsburg, Indianapolis, Detroit, 
Cleveland, Buffalo, Providence, Bridgeport, New- 
haven, and Hartford. Particulars of the trip 
may be obtained from the Secretary of the 
Institution of Automobile Engineers, 13, Queen 
Anne’s Gate, S.W. 


INTERNATIONAL EXHIBITION OF PACKING, PARIS, 
1913.—An international exhibition of articles and 
appliances used in the industries of packing and 
conveyance of goods of every description will be 
held this year in the Grand Palais, Champs Elysées, 
Paris, during the months of August and September. 
It will include not only the raw materials of every 
description, but also the machinery, tools, and 
processes used for packing. A special section will 
be devoted to refrigerating machinery, cold storage, 
and every description of vehicle used for the con- 
veyance of goods, including pantechnicon vans for 
the removal of furniture and works of art. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 


Frespruary 26.—Henry J. Wixson, Secretary 
of Gardner’s Trust for the Blind, Chairman of 
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the College of Teachers of the Blind, etc., ‘‘ The 
Education and Employment of the Blind.” 
LORD ALGERNON Percy will preside. 


Marcu 5.—E. Russert Burpon, M.A., “ The 
Development of Research Work in Forest 
Products.” 


Marcu 12.—Norz Heaton, B.Sce., F.C.S., 
“ The Use of White Lead in Painting.” 


Aprin 2. — Frank Batntey, M.Inst.C.E., 


“ Electrice Supply in London.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


Marcu 6.—J. Forrest Brunton, “ The City 
of Karachi.” Sır H. Evan M. James, K.C.I.E., 
C.S.I., late Commissioner in Sind, will preside. 


APRIL 17.—N. G. CuoLmeLEY, C.8.I., late 
Commissioner, Magwe Division, Burma, ‘‘ The 
Burma Oil Fields.” 


May 29.—Sir Joun Benton, K.C.1.E., ‘ Irri- 
gation in India.” 


COLONIAL SECTION. 
Tuesday afternoon, at 4.30 o’clock :— 


FEBRUARY 25.—Miss ELLA ©. Syxes, ‘* Open- 
ings for Educated Women in Canada.” THE 
Rigot Hon. Eart Grey, G.C.B., G.C.M.G., 
G.C.V.O., late Governor-General of Canada, will 
preside. 


Cantor LECTURES. 
Monday evenings, at 8 o’clock :— 


Cyrit Davenport, V.D., F.S.A., “The Art of 
Miniature Painting.” Three Lectures. 


Syllabus. 

LECTURE III.—FEBRUARY 24.—Miniatures from 
A.D. 1700 to a.p. 1913.—The miniature work of 
L. Crosse and Bernard Lens; and abroad, that of 
Fr. Boucher and Adolph Hall—Work on ivory by 
Richard Cosway—Miniatures on ivory or enamels 
by Ozias Humphrey, G. Spencer, Nathaniel Hone, 
Geo. Engleheart, Jobn Stuart, H. Hdridge, A. 
Plimer, Sir W. Ross, Sir W. Newton, R. Thorburn, 
O. F. Zincke, H. P. Bone, W. Essex, in England; 
abroad, the work of Mansion, Isabey, andJ. W. von 
Qvistgaard particularly, and quite modern work. 


Francis WILLIAM GOODENOUGH, ‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 


Syllabus. 
LECTURE I.—Marca 3.—The substitution of 
gaseous for solid fuel in-the home considered from 
the points of view (a) of public health, (6) of 
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personal health and comfort, and (c) of domestic 
economics and labour-saving—The evolution of 
the gas fire—Prejudices against the gas fire—The 
open fire compared with other systems of heating 
—Radiant heat and convected heat—The relation 
of heating to ventilation. 


Lecture II.—Marcu 10.—Gaseous fuel for 
cooking purposes—The question of the hot-water 
supply—The yarious types of gas water-heater 
—The instantaneous, storage, and circulating 
systems of hot-water supply—Miscellaneous domes- 
tic applications of gaseous fuel. 

PROFESSOR JOSEPH ERNEST Petave., M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 

March 81, April 7, 14. 

Davin SomMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 


April 21, 28, May 5. 


Dates to be hereafter announced :— 
F. G. Oariviz, C.B., LL.D., “The New Science 
Museum.” 


C. L. MacCARrTEHY, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer O. Hancock, B.A., “The Physical 
Properties of Clay.” 

James Cantie, M.A., M.B., E.R.C.S., D.P.H., 
“ Chinese Medicine.” ; 

H. V. Lancuester, F.R.I.B.A., “ The 
Architectural Treatment of Shops.” 


AXEL WELIN, A.I.N.A., “ Life-saving at Sea.” 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, FEBRUARY 24...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Cyril Davenport, “The Art of Miniature 
Painting.” (Lecture IIT.) 


Sociological Society, Clifford’s Inn, Fleet-street, E.C., 
8.15 p.m. Mr. M. S. Thompson, “ Economic and 
Social Conditions in the Southern Balkans.” 


Surveyors’ Institution, 12, Great George-street, 
S.W., 4p.m. Mr. B. W. Adkin, ‘Forestry Law.” 


Geographical Society, Burlington-gardens, W., 
8.30p.m. Mr. G. F. Archer, ‘‘ Recent Explorations 
and Surveys in the North of British East Africa.” 


Actuaries, Institute of, Staple Inn Hall, Holborn, 
W.C., 5 p.m. Mr. C. H. Maltby, ‘ ‘House Pur- 
chase’ Companies: The ‘Bond Investment’ 
sections of the 1909 Act and some actuarial 
features of the business returned thereunder,” 


Architectural Association, 18, Tufton-street, S.W., 
8 pm. Mr. E. Gunn, “A.A. Excursion to 
Shrewsbury and District, 1912.” 


TUESDAY, FEBRUARY 25..ROYAL SOCIETY OF ARTs, 
John-street, Adelphi, W.C., 4.30 p.m. (Colonial 
Section.) Miss Ella C. Sykes, ‘ Openings for 
Educated Women in Canada.” 
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Royal Institution, Albemarle-street, W., 3 p.m. 
Professor H. H. Turner, “The Movement of the 
Stars. Lecture I.—The Nebular Hypothesis.” 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, 3. W., 8 p.m. 
Mr. P. L. Pratley, ‘The Erection of the Boucanne 
River Viaduct, Canada.” 

Photographic Society, 35, Russell-square, W.C.y 
8 p.m. Mr. F. G. Newmarch, ‘‘ Montenegro, 
Herzegovina, and Bosnia.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4 p.m. Mr. W. McGregor Ross, ‘A 
Journey down the Tana River in the East Africa 
Protectorate.” 


WEDNESDAY, FEBRUARY 26...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Henry 
J. Wilson, ‘‘ The Education and Employment of 
the Blind.” 

Geological Society, Burlington House, W., 8 p.m. 

University of London, University College, Gower- 
street, W.C., 5 p.m. Dr. F. W. Edridge-Green, 
“The Physiology of Vision and Colour Vision.” 
(Lecture II.) 

United Service Institution, Whitehall, S.W., 3 p.m. 
Colonel C. B. Mayne, ,“‘ The Balkan War and its 
Lessons.” 

Royal Society of Literature, 20, Hanover-square, W., 
5p.m. Rev. J. A. Nairn, “English Boy Actors 
under the Tudors and Stewarts.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Major 
F. H. Sykes, “ Military Aviation.” 


THURSDAY, FEBRUARY 27...Cyclists’ Touring Club (Metro- 
politan District Association), at the ROYAL 
SOCIETY of ARTS, John-street, Adelphi, W.C., 
8pm. Mr. A. C. Mylam, “A Peregrination in 
the Pennines.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. J. A. Davenport, ‘Economy in 
Reinforced Concrete Design.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Sir Sidney Lee, “The Dawn of Empire in Shake- 
speare’s Era.” (Lecture IIT.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Miss Gertrude Bacon, “Aerial Photo- 
graphy.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. (Kelvin Lecture.) 
Dr. R. T. Glazebrook, ‘‘ The Ohm, the Ampère, the 
Volt : a Memory of Fifty Years—1862~1912.” 

Dyers and Colourists, Society of (London Section), 
Dyers’ Hall, Dowgate-hill, E.C., 8 p.m. 1. Mr. Max 
Hamburg, “Starch and Decomposition Products.” 
2. Mr. R. J. May, “ A Method for the Testing of 
Malt Extracts.” 3. Mr. W. P. Dreaper, “The 
Valuation of Malt Products.” 4. Mr. A. Herz, 
« A Contribution to the Methods of Testing Malt 
Extracts.” 


FRIDAY, FEBRUARY 28...African Society, at the ROYAL 
SOCIETY OF ARTS, Johu-street, Adelphi, W.C., 
4 p.m. Professor H. Balfour, ‘The Earliest 
Inhabitants of South Africa.” 

Royal Institution, Albemarle-street, W., 9 p.m. 
Professor the Hon. R. J. Strutt, “ Active Nitrogen.” 

Physical Society, Imperial College of Science, South 
Kensington, 8.W., 5 p.m. 

SATURDAY, MARCH 1...Royal Institution, Albemarle-street, 
W., 3 p.m. Professor Sir J. J. Thomson, ‘‘ The 
Properties and Constitution of the Atom.” 
(Lecture IV.) 
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NOTICES. 


NEXT WEEK. 


Monpbay, Marca 8rd, 8 p.m. (Cantor Lecture.) 
FRANCIS WILLIAM GooDENOUGH, ‘ Coal Gas as a 
Fuel for Domestic Purposes.” (Lecture I.) 


Wepnespay, Marcy 5th, 8 p.m. (Ordinary 
Meeting.) E. Russert Burpon, M.A., ‘ The 
Development of Research Work in Forest 
Products.’’ LIEUT.-COLONEL Sir Davip PRAIN, 
C.M.G., C.LE.. LL.D., F.R.S., Director of the 
Royal Botanic Gardens, Kew, will preside. 


THurspay, Marcu 6th, 4.30 p.m. (Indian 
Section.) J. Forrest Brunron, ‘ The City of 
Karachi.” Sır H. Evan M. James, K.C.LE., 
C.S.1., late Commissioner in Sind, will preside. 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURES. 


On Monday evening, February 24th, Mr. 
CYRIL Davenport, V.D., F.S.A., delivered the 
third and final lecture of his course on “ The 
Art of Miniature Painting.” 


On the motion of the Chairman, a vote of 
thanks was accorded to Mr. Davenport for his 
interesting course. 


The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 


Tuesday afternoon, February 25th; Tue Ricat 
Hon. Eart Grey, G.C.B., G.C.M.G., G.C.V.O., 
late Governor-General of Canada, in the chair. 
A paper on ‘Openings for Educated Women 
in Canada ” was read by Miss Erra C. Sykes. 


The paper and discussion will be printed in 
a subsequent number of the Journal, 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held 
on Thursday, February 13th, 1918. Lorp 
WILLINGDON, Governor-designate of Bombay, 
in the chair. 


The paper read was— 


KATHIAWAR. 
By Sır Witiurim Len-Warner, G.C.S.I., LL.D., 


Vice-President of the Society. 


Of all the administrative units of the British 
empire in India, Kathiawar seems to me to be 
that which brings into the clearest relief former 
barbarism and present tranquillity, illustrating. 
moreover, the conservative and constructive 
characteristics of British dominion. It was, 
and still is, a territory full of anomalies and 
apparently insoluble problems, brought into 
harmonious working order by the magic of His 
Majesty’s protection. Its geographical position 
is itself an anomaly, as a glance at the uniformly 
even and tapering line of the coasts of Central 
and Southern India reveals. It stands out like 
a derelict bale of cotton hurled by a giant into 
the Arabian Sea from the coast of Guzerat. 
Scoured as India’s western shores are by the 
south-west monsoon winds proclaiming their 
oceanic origin by furious gales, or at another 
season polished by the drift of strong tides from 
the Persian Gulf, this square block of deeply 
denuded basalt beds has proved an irresistible 
obstruction to their normal action. It is true 
that, owing to the action of the waves along 
its sea-line, Beyt is its only good harbour, 
while Vavania, Salaya, Bhaunagar, and Veraval 
—of which I give you a photograph—either 
lie sheltered on creeks or are mere open 
roadsteads, a fact which indicates the strength 
of ocean; and that to-day the salt waves flow 
up to the steps of the temple at Dwarka. But 
what the ocean has torn from the coast it has 
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restored to it elsewhere in the form of silt eleng 
the protected bays, especially that of-Cambay, 
or on the shores of the Rann of Cutch. When of 
old time volcanic cataclysms drained from 
Hindustan west of the Aravallis the waters of 
the sea of Rajputana, Kathiawar must have 
trembled for its existence ; and again when the 
Indus, in its course of 1,800 miles, threatened 
to cut it off from India, danger on another side 
seemed inevitable. But the Indus, too, brought 
with its floods a potent remedy, and if it depopu- 
lated and desiccated whole regions of fertility, 
it carried down their silt and filled in the neck 
of land which joins Kathiawar to Guzerat. 
And so it has come to pass that from the south 
the Rann of Cambay extends for thirty-five 
miles northwards, from the mouth of the Saber- 
mati up to the Nal lake; while on the northern 
side the little Rann of Cutch stretches its prc- 
tecting sand for a length of sixty miles. For 
the rest of its land side—namely, between the 
Nal and the little Rann of Cutch—there js solid 
land traversed by the railway from Wadhwan 
to Viramgam, which firmly unites Kathiawar 
with the Bombay district of Ahmedabad. 
Here the former bed of the sea has been partly 
raised by upheavals, of which the last occurred 
in 1820, and partly filled in by the kindly aid 
of the silt-bearing Indus and other rivers, such 
as the Luni, Banas, and Sarasvati. 

The Peninsula of Kathiawar thus formed is 
as large as Ceylon, or twice the size of Belgium, 
covering 23,449 square miles, with a population 
to-day of over 24 million souls. Of this area 
1,298 square miles belong to the adjoining 
British district of Ahmedabad, forming its 
Dhanduka Taluk; 1,245 square miles belong 
to the Gaekwar of Baroda, including Okha- 
mandal on the sea and Amreli in the centre 
of Kathiawar; twenty miles at and near Diu 
belong to the Portuguese Republic, and the 
rest, 20,882 square miles, with a population of 
2,496,057 souls, is divided into 188 separate 
States, constituting the Agency of Kathiawar, 
with which this paper is mainly concerned. 
The Agency consists of four “ prants” or 
divisions—Jhalawar in the north, Gohelwar in 
the east, Sorath in the south, and Halar in the 
west. Each division or prant is under the 
charge of a Political Officer, whose headquarters 
are respectively at Wadhwan, Songadh, Jetal.- 
sir, and Rajkot. The chief Political Officer, 
or Agent to the Governor of Bombay, is estab- 
lished at Rajkot. Eighty-three chiefs or Taluk- 
dars exercise jurisdictory powers, arranged under 
six classes, territories belonging to shareholders 
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or others not invested with such powers being 
grouped under Thanas administered by the 
Agency, of which five Thanas are in Jhalawar, 
three in Gohelwar, one in Sorath, and two in 
Halar. In Jhalawar, 3,978 square miles, the 
largest States are Drangadra, Limbdi, Wadhwan, 
Lakhtar, and Sayla, all under Jhala Rajput 
chiefs, while the largest Kathi State is Anandpur 
with a population of about 5,000. In Gohelwar, 
4,210 square miles, the Gohel Rajput chiefs of 
Bhaunagar and Palitana, the premier Kathi chief 
of Jasdan, 283 square miles, and the Gohel chief 
of Vala are the most important. In Sorath, 
5,217 square miles, the premier State is Junagarh, 
3,283 square miles, under a Nawab descended 
from Babi Sherkhan, who established his 
authority in 1735; Porbandar, under a Jethwa 
Rajput, Bantwa, also under a Babi Moham- 
medan chief, and a group of Kathi Estates of 
Jetpur, 724 square miles coming next in im- 
portance. In Halar, the largest of the prants, 
7,477 square miles, Jadeja Rajputs occupy the 
place of honour, ruling over Gondal, Morvi, 
Nawanagar, which is the largest in area of 
all the States, occupying 3,791 square miles, 
Dhrol, Rajkot, and Malia. A Jhala Rajput 
governs Wankaner, and the largest of the Kathi 
States in this prant, Kanpur Ishwaria, consists 
ot only two villages. 

These brief statistics show what a small place 
in the sun of Kathiawar is occupied by Kathis 
who have -given their name to the peninsula. 
According to the census of 1901, only 21,700 out 
of a population of 2,329,196 were returned as 
Kathis. And yet a large space in the modern 
history of the peninsula and its development is 
filled by the doings of the Kathis. That is only 
one part of the anomaly, for a more striking 
feature is that the Kathis were never famous in 
war or in administration ; and, notwithstanding 
their defects, they have supplanted the historic 
title of Saurashtra, to the exclusion of a Moham- 
medan,a Rajput, and even a Maratha appellation. 
A brief review of history must serve to introduce 
the Kathis. The Greeks, and the Romans after 
them, knew the peninsula as Savpaorpnyn, and 
inscriptions and copper-plates prove that Sau- 
rashtra—or, according to different renderings, 
the land of the sun or the gocd country—was 
in the Christian era the established geographical 
name of Kathiawar, which is still preserved 
in the southern or ‘‘Sorath” prant. One of 
the most famous of <Asoka’s edicts, inscribed 
about 250 B.C., upen a mass of dark granite 
near Junagarh, is here shown to you. “In an 
interesting collection of Prakrit and Sanskrit 
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_inseriptions published in 1894 by the late 
Maharaja of Bhaunagar will be found the in- 
scription of King Skandra Gupta, dated the one 
hundred and thirty-eighth year of the Gupta 
dynasty, or A.D. 457, and the copper-plate of 
the Walabhi dynasty, A.D. 772, which bears the 
name of Saurashtra, familiar also to the Chinese 
pilgrim Hiuen Tsiang, who visited its famous 
monastery about A.D. 640. After the transfer, 
in A.D. 746, of the Walabhi capital to Anhilvada, 
from which vanished capital I give you an ex- 
ample of old carved work fit to grace an imperial 
city, Kathiawar lay open to invasion from 
three sides. On the south and south-east the 
Mohammedans advanced and claimed it as 
their prey; on the north-east Rajput chiefs, 
squeezed out of Rajputana by Mughals and 
by other Rajputs, pressed into it; while from 
the north-west the Kathis, driven out of their 
own territory in Cutch by the Sammas, rested 
for a while at Than, and thence being expelled 


in 1692 by the Mughal Viceroy Shujaat Khan, - 


were dispersed. The Khachas clan went to 
Chotila, the Khawads to Sayla, the Walas to 
Chital, and the Khumans to Savar-Kundla in 
Bhaunagar. Yet these small and scattered 
remnants at a later date made such an impression 
upon the Marathas that thenceforward they 
called Saurashtra, the fair land which had 
become desolate, after the name of its most 
despised refugees. 

The anomaly is the more marked when one 
follows the history of the three most important 
competitors for dominion over the peninsula. 
These competitors, whose claims will be examined 
in order, were the Mohammedans, the Rajputs, 
and the Marathas. The Mohammedans came and 
went, leaving behind them the Nawab of Juna- 
garh, but giving no name to the province as a 
whole. The sack of Somnath on the south coast 
of Junagarh by Mahmud of Ghazni, 1024, was a 
tragic but isolated event. He descended like a 
whirlwind and departed, laden with precious 
stones and four pieces of the world-famed 
idol, leaving behind him ruins on which other 
temples were built. More persistent ‘were 
the demands of tribute made by the Moham- 
medan Governor of Guzerat in the middle of 
the fourteenth century; and when Ahmedabad 
was ruled and embellished by kings of its own, 
the south and east of Kathiawar lay under 
their heels. At any rate, these masters behaved 
as if they meant to found an enduring dominion, 
for they developed the ports of Mangrol, 
Veraval, Gogo, and Diu, the last of which was 
treacherously taken by the Portuguese at a 
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later date, viz., 1536. In 1472 Sorath became 
a crown province of Ahmedabad under a viceroy 
established at Junagarh. Then when Akbar 
conquered Guzerat, and the Emperor of Delhi 
held it from 1573 to 1757, Kathiawar might 
have expected to receive a name that would 
connect it for ever with the Mughal imperial 
rule. A confederacy of the Jam of Nawanagar 
and other Rajputs with the Mohammedan 
Governor of Sorath, 4.p. 1584—1591, endeavoured 
in vain to resist Akbar’s troops, and in the reign 
of Aurangzeb, Nawanagar—withits name changed 
to Islamnagar—was annexed to the empire at 
Delhi in 1668. But Akbar’s empire was more 
than his successors could manage, and as it 
began to decay the extremities were the first 
to fall off. The imperial authority in Guzerat 
disappeared as the Marathas advanced, leaving, 
as I have mentioned, the first-class State of 
Junagarh as the chief memorial of their expe- 
ditions and conquests. It was during the 
decline of their imperial authority that the 
dispersed Kathis found their occupation, and 
made their power so generally felt by the 
Marathas that the invaders called the whole 
peninsula by their name. : 

We have followed the flow and the ebb 
of the Mohammedan invasion, and must now 
see what became of the Rajput immigrants, 
the Jhalas and Gohels, who had fled from 
the Mohammedans into the north-east of the 
peninsula in the thirteenth century, and the 
Jadejas who followed the Kathis from Cutch in 
the west. The latter Jadeja Rajputs, originally 
Sammas from Baluchistan and Cutch (whence 
the title of Jam, so familiar to all players 
of cricket throughout the world, is derived), 
divided into several branches, one of which was 
called Hala, and gave its name to the Halar 
Prant. The Jhalas and Gohels also have given 
their names to the prants of Jhalawar and 
Gohelwar. Had these Rajputs united, they 
might have held the neck of Kathiawar against 
all comers, whether Mughal or Maratha. But, 
besides their constant struggles with each 
other—to which the cultivators of the soil, or 
Bhumias, looked forward as weakening the 
power of their domestic tyrants—the Rajputs 
were divided by family quarrels with their 
Bhayads. The practice amongst Rajput chiefs 
was to provide for their younger children by 
assigning to them one or more villages for their 
maintenance. When the father died family 
dissensions naturally broke out amongst the 
Bhayads, or brotherhood, enjoying these assign- 
ments. If the Bhayad died without heirs his 
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provision properly reverted to the head of the 
family, but other claimants to it were sure to 
arise. Moreover, whenever the chief had to 
pay tribute or incur expense for the defence of 
his villages, troublesome questions constantly 
cropped up as to the share which the Bhayads 
should contribute. In such circumstances the 
fraternity, when actuated by ill-feeling, became 
a source of trouble, and since the members were 
Rajput soldiers by profession, they readily 
resorted to civil war, or, if they were too weak 
for that, went into outlawry—bvbahirwatea—and 
joined themselves to more turbulent gangs, such 
as the Kathis. There were other Bhayads 
besides the sons of chiefs. Girasias, who had 
from the earliest times held property in the soil, 
gradually had become lords, or Talukdars, over 
one or more villages to which they extended 
their protection, and from this stage they passed 
to that of rajas, claiming jurisdiction over their 
dependent cultivators. In Mr. Diggle’s report 


of May 10th, 1804, he observed: ‘‘Almost every ` 


Girasia’s village is in itself a fortification, there 
being in the districts of Dhanduka, Ranpur. 
and Gogo seven extensive forts built of stone ; 
and every smaller village is surrounded by a 
mud wall, many having in the centre a high 
stone tower.” These Girasias, in turn, had their 
Bhayads, and thus family dissensions were the 
normal feature of Kathiawar society. As a 
consequence, the Rajputs succeeded only in 
retaining parts of the province, and failed to 
make of the whole a fine Rajput confederacy. 
Upon a society thus disintegrated the Marathas 
next descended to pick up whatever the Moham- 
medans and the Rajputs might have left. It 
was no part of Maratha. policy to annex and 
administer the country. Their sole object was 
to make raids upon it, and exact on the spot 
the largest possible indemnity for leaving it 
alone for that year, or, if no ready payment was 
available, to take security bonds for subsequent 
satisfaction. Between 1760, when the Marathas 
established their claims and power over Guzerat, 
and 1817 the quarrels and intrigues which 
agitated Poona and Baroda were acute. The 
disaster suffered by the Maratha confederacy at 
Panipat in 1761, if it put an end to their imperial 
designs upon an Indian empire, concentrated 
their excesses and devastating raids upon the 
luckless provinces nearer and within the Dekhan. 
Kathiawar derived no benefit from the wars 
and troubles of the court of the Peshwa, unless 
the farming of the Peshwa’s tribute from the 
peninsula to the Gaekwar be accounted such, as 
reducing the number of collecting agencies. 
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Between 1742 and 1765 the Gaekwar of Baroda - 
annexed to his State the Amreli Mahal. In 
1802 the East India Company gained by the 
Treaty of Bassein a cession from the Peshwa 
of Dhanduka, Gogo, and the other British 
districts on the eastern side of Kathiawar. No 
one of the chiefs, Bhayads, or Girasias of the 
desolate Saurashtra could have guessed then 
that, owing to the British acquisition of a pied a 
terre in Kathiawar, his salvation was near at 
hand. In 1805 the British Government entered 
into an engagement with Baroda by which 
the “subsidiary force” was to be employed 
to collect the Gaekwar’s revenues. In June, 
1817, by the ‘Treaty of Poona, all the 
Peshwa’s rights and territories in Guzerat, 
except the annual payment to the Gaekwar, 
passed into the Company’s possession. By this 
time British suzerainty had been firmly estab- 
lished over the Gaekwar, and Colonel Walker, 
the Resident at Baroda, had in 1804 and 1806 
furnished full reports as to the state of affairs. 
The Company recognised the importance of 
maintaining the financial position of the Gaekwar. 
and knew that this, in turn, depended on the 
realisation of his tribute from Kathiawar. But 
the mulkgirt system (whether it signified seizure 
of the country or circuit of the country) was 
ruinous alike to overlord and cultivator, and the 
Company’s first thought was that it might be 
regulated and stripped of its worst features if 
their own officers took part in its operations. 
It is necessary to dwell upon some of these 
features. The collecting army, with its undiscip- 
lined followers, set forth at the time of harvest 
when the crops were ripe. There was, of course» 
no commissariat or transport department, and 
the first necessity was to collect grain and cook 
it. Previous expeditions had left the country 
bare of trees. There was no alternative but to 
tear down huts and villages and burn their 
rafters. Horses had to be shod, hay and grain 
supplied, and guides furnished. Every one of 
these obligations constituted a separate levy, or 
vero, called Nalbandi, Ghas Dhana, etc., as the 
case might be, with an extra levy called Kharajat, 
all of them in addition to tribute proper, or 
khandni (squeeze or grinding to pieces). When the 
army, thus supplied, had announced its demand, 
the Bhayads, chiefs, or Girasias who had to buy 
it off could not agree as to their respective 
shares. To hasten their deliberations, Colonel 
Walker gives an example of the procedure 
adopted which he witnessed. The levy on that 
occasion was the Zortalabi, or tribute, due to 
Junaghar. At Mejpoor two village headmen 
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were burnt alive in the ruins of their village. 
“ This was the deliberate act of men to enforce 
their demand.” If the harassed inhabitants 
could not pay ready money they had to give 
bonds and security. These bonds lie at the 
very root of our treaties with the chiefs, and 
indicate the state of mutual distrust between 
the Government and its subjects, which the 
cupidity of the former and the misery of the 
latter had created. There were six forms of 
security: (1) the Fael Zamin, or personal 
security for good behaviour; (2) Hazar Zamin, 
security for personal appearance when called 
for; (3) Mahal Zamin, security for property ; 
_ (4) Lilla, or Nila, i.e., green or fresh, Zamin, 
more lasting than the Fael Zamin, a perpetual 
bond; (5) an extra or “‘across’”’ security, Arr 
Zamin; and (6) Utkant Ishwar Mahadev, the 
‘surety of a Bhat, or bard, who enforced his 
bond by fasting at the door, or even by killing 
himself or a substitute there, in order that the 
` guilt of blood and its consequences might attach 
to the person who broke an agreement backed 
by a Bhat. When the British Government 
associated itself with the Gaekwar’s mulkgiri its 
officers witnessed the following instance of blood- 
shedding, or Traga, at Gutu. . The Jadeja chief 
of Malia, having furnished the sixth security 
mentioned above, proved a defaulter. In vain 
did the Bhat fast and imprecate. He was about 
to commit suicide, when another Bhat intervened, 
and after discussion it was resolved that the 
surety should kill his own daughter, aged six, 
in his place. The girl consented, and with her 
own hands removed her tresses of hair while 
her father, to save his honour, struck off the 
head of his innocent child. The narrator 
` observes that the incident “ adds another extra- 
ordinary fact to the anomalies which display 
the superior force of habit and education over the 
strongest propensities of nature.” In passing I 
may add that so late as A.D. 1861 certain bards 
resisted the payment of income-tax in a British 
_ district at Nadiad, resorting to bloodshed by 
way of protest. 

The account of mulkgiri which I have given 
shows that Maratha systems were incompatible 
with British methods. Accordingly, on April 3rd, 
1820, the Gaekwar was required, by formal con- 
"vention, to surrender into our hands the collection 
of all his claims, and the Marathas ceased to be 
even nominal sovereigns of a. province which 


they had desolated, and already called by the - 


name of a few bands of accomplished cut- 


throats who battened on its miseries. One can. 


easily imagine how the Kathis rose to honour in 
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such a condition of.society. For consider the 
state of affairs. The ruler, if the Gaekwar or the 
Peshwa or the Nawab of. Junagarh can be so 
called, extorts from his subjects revenue by. de- 
mands enforced by an. army.of rapine and spolia- 
tion. The chiefs and nobles:who should protect 
their cultivators quarrel with each other, and 
the members of their own families are fighting 
amongst themselves. ‘The same discord extends 
to the Girasias, and the wretched. raiyats, or 
tillers of the soil, find their crops burnt or 
destroyed if their landlords- cannot agree with 
the enemy at the gate. To. whom should.they 
fly for safety ? The Kathis, predatory, generally 
landless, reckless, and. dispersed, supplied the 
answer. In civilised countries land is reputed to 
be real property that cannot run.away. . In > 
Kathiawar such possessions: were an encum- 
brance, and the clans that.had no land were free 
of an impediment, and their power lay in their 
mobility. They had reduced blackmail to a 
science, enforced by murder. and supported by 
all desperate characters from far and near. To 
them resorted the bahirwateas, or outlaws 
(literally, “ off the roads ”’), subjects, whether 


Bhayads or Girasias,. discontented: with ‘their - . 


chiefs, villagers who had. been driven from their — 
homes, murderers upon whose heads a price was 
placed, and all the despairing members of.a . 
desperate society. As the Kathis gave the © 

Marathas more trouble..than-all the Rajput 
nobles, or the Mohammedan soldiers of fortune, 
so to them was accorded the honour- of giving to _ 
Saurashtra its modern title. There is no need 
to give credit to all the. legends, or songs of the 
faithful bards who sang ‘the praises of their 
heroes. Colonel Watson traces the Kathis’ origin 
to the Khathi of Assyrian inscriptions, the 
Hittites of our Old Testament. From Kurdistan 
to Damascus, and thence to Sangala, where they 
fought with Alexander the Great, then tq the 
Aravali Mountains in A.D. 1168, history is said- 


to catch sight of them in their strange leaps, __ 


until about A.D. 1400 the Khachar tribe is found 
at Than in Saurashtra, and then at Chotila 


organising forays against the Imperial governors — 


of Guzerat, and so in turn against the Marathas. 
Be that as it may, the Mirat-i-Ahmadi, in its 
notice of Azam Khan, mentions that he marched, 

A.D. 1635-1642, “to Kathiawar ” and chastised 
the Kathis. From that time onwards the ~ 
Kathis were'a force to be reckoned with. They 
were divided into two classes: Shakhayats, 
descendants of Vala, Khuman, and Khachar 
(i.e. clansmen), and Avartias of inferior status, — 
who intermarry. with Shakhayats, descendants 
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of the original Kathis, of whom the Ahirs and 
Babrias were sections. Both classes, however, had 
one quality in common —they had reduced 
pillage and murder to a fine art. They were uni- 
formly treacherous to each other, enemies to all 
outsiders, yet opening their ranks to all who 
would join them. Excessive in their consumption 
of spirits and opium, relying upon omens, espe- 
cially partridge calls on the left, they avoided 
all unnecessary risks to themselves, and hired 
mercenaries if required. Their sense of honour 
was confined to giving an asylum and refusing 
to surrender criminals. One famous Kathi chief, 
Bawa Vala, so late as 1820, carried off Captain 
Grant, of the Indian Navy, to the Gir forest, 
and during eleven distressing weeks spent in 
their custody he witnessed many brutal atroci- 
ties. They chopped off the heads of children 
for sport, they tied travellers by their legs head 
downwards from a beam put across a well, and, 
of course, constantly threatened the life of their 
British prisoner, who was only released when 
the Nawab of Junagarh restored a village he had 
taken from Bawa Vala. Small wonder, then, 
that our officers described society in Kathiawar 
as without any cohesion or system save that of 
robbery ! 

We have watched the process by which 
Mohammedans, Rajputs, and Marathas were in 
turn found incapable of restoring to the fair 
province of Saurashtra peace within and pro- 
tection from without; and it remains for us to 
consider how that responsibility, vested in 
British hands, was fulfilled. From a.p. 1820 
the paramount power of the British Company 
was established in Kathiawar. Previously to 
that date the Government of Bombay had, in 
co-operation with the Gaekwar, made permanent 
settlements for the tribute with 147 of the 
leading chiefs. It had taken from them Fael 
Zamjns and Arr Zamins, providing for the peace 
of the country and for the suppression of bahir- 
wateas, or criminals from generation to genera- 
tion. The Bhats had signed these engagements, 
and other chiefs had given security for their ful- 
filment. By other agreements the tributary 
payments due by the chiefs had been fixed for 
ever. Thus 1807 has since been reckoned as the 
starting point for all titles, and the year from 
which all claims and rights should run. Beyond 
it the law dared not lookinto the welter of dis- 
order and lawlessness. A year or two later the 
British Government entered into further agree- 
ments to suppress the inhuman practice of 
infanticide, which was especially rife amongst 
the Jadeja Rajputs. With the conclusion of 
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the arrangement of April 3rd, 1820, the British 
Government set before itself the double task of 
collecting the tributes and of preserving the 
rights of the several chiefs of the province to the 
full extent that the public safety and good would 
permit. Whatever authority Peshwa or Gaekwar 
could claim as paramount over the Kathiawar 
chiefs thenceforward vested in the Company, 
but it was hoped that without interference in 
internal affairs the tributes as settled would be 
paid punctually and outlawry repressed. Events 
soon proved that neither the cause of outlawry 
misgovernment nor the remedy for disorder, 
bahirwatea, had ceased in the province. In parti- 
cular, the disintegration of chiefships, caused 
partly by the bhayadi system and partly by the 
equal division of the estates of deceased Kathis 
amongst the children, continued apace, and the 
petty chiefs were unable to punish crime or 
administer justice. So in 1831 a criminal court 
of justice was established by the British Govern- 
ment, with the Political Agent as President, and 
some of the chiefs as assessors. This, too, pro- 
vided only a partialremedy. Boundary disputes 
still led to affrays, and murders, robberies, and 
outlawries continued to be rife. The 147 separate 
jurisdictory chiefships recognised in 1807 had 
now been increased to 418, when, in 1860, 
Kinloch Forbes reported to Government that 
no progress was being made, and, indeed, the 
administration was “relapsing into the old 
abuses” without the excuse afforded by the 
mulkgiri system. If British paramountcy 
meant the exercise of authority for the 
public good, and if the Fael Zamin engage- 
ments were to be enforced, the policy of inac- 
tivity must cease. Colonel Keatinge was, there- 
fore, authorised in 1863 to carry out a complete 
classification of the jurisdictions of the principal 
chiefs, supplementing any deficiencies in the 
powers entrusted to them by the exercise of the 
residuary foreign jurisdiction vested in Her 
Majesty by treaty usage and other lawful means. 
As the classes stand to-day, the scheme includes 
eight first-class States—Junagarh, Nawanagar, 
Bhaunagar, Porbandar, Dhrangadhra, Morvi, 
Gondal, and Jafrabad, which is a small Kathia- 
war dependency of Janjira, whose chiefs retain 
the power of trying for capital offences all 
except British subjects, exercising, in fact, full 
internal sovereignty. The second-class chiefs are 
allowed to try for capital offences only their own 
subjects, otherwise exercising full internal sove- 
reignty. To-day six chiefs of Vankaner, Palitana, 
Dhrol, Limbdi, Rajkot, and Wadhwan exercise 
these powers. Eight chiefs in the third class— 
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Jhan-Lakhtar, Sayla, Chuda, Vala, Jasdan, 
Manavadar, and two Jelpur Vala chiefs—exercise 
criminal jurisdiction to the extent of inflicting 
seven years rigorous imprisonment and imposing 
fines to the extent of Rs. 10,000, while their civil 
jurisdiction is limited to suits of the value of 
Rs. 20,000 or less. The nine chiefs of the fourth 
class, who can award three years’ imprisonment 
and fines up to Rs. 5,000, or dispose of civil suits 
of the value of Rs. 10,000, rule over Lathi, Muli, 
Bajana, Virpur, Malia, Kotda-Sangani, two 
Jetpur Valas estates, and Patdi. These thirty- 
one chiefs form the four classes, while below 
them come fifty-two chiefs and Talukdars of 
smaller jurisdictory powers, arranged in three 
classes, of which the lowest have no civil juris- 
diction, and can only impose fifteen days’ 
rigorous imprisonment or fines of Rs. 25 in 
criminal cases. There are thuseighty-three States 
in which the chiefs now exercise jurisdictory 
powers of some degree, and the remaining 105 
States, as they are now reckoned, are grouped into 
eleven Agency and two Talukdari Thana circles, 
the British Political Officers exercising the chiefs’ 
dormant jurisdictions for them by virtue of 
the paramount power vested in His Majesty. 
British jurisdiction, wherever exercised, is 
essentially political and not judicial in character. 
Kathiawar is not a part of the King’s duminions, 
although subject to his political control. No 
legislative power over the Agency vests in the 
Legislative Councils of India, no British-Indian 
law runs in it suo motu. Justice, however, is 
administered in the spirit of British law courts. 
Laws borrowed from the codes of British India 
are applied to it under the foreign jurisdiction 
Statutory Order in Council, or else new laws are 
made for it by the Governor of Bombay in 
Council, under the powers so vestedin His 
Majesty. Courts are established, but although 
legal forms may be used, the action of the 
Agency tribunals is political, as set out in the 
judgment delivered on December 18th, 1905, in 
the Privy Council appeals, Soni H. Devchand 
v. Azam Sakarlal Chotamlal and the Taluka 
of Kotda-Sangani v. the State of Gondal. 

These jurisdictory arrangements did not at 
once put a stop to robberies and other crimes. 
The Bhayads and Girasias still complained of 
injustice, and turbulent classes — Wagheers, 
Mianas, and others—defied the State police and 
betook themselves to outlawry. After plundering 
the Gaekwar’s Mahals, a large band of Wagheers 
attacked several villages in Rajkot, and were 
not defeated until a British force came to con- 
clusions with them in the territory of Nawanagar 


JOURNAL OF THE ROYAL SOGIETY OF ARTS. 


Government. 


397 


in 1867. Two British officers—Captains Heb- 
bert and La Touche—were killed. A federal 
police, or Sibandi, under British officers, was 
organised, and the rest of the gang were disposed 
of. In 1886 a special British officer was lent to 
the first-class State of Junagarh to help in the 
suppression of gang robbers, and again in 
later years to the similar States of Nawanagar 
and Gondal. In 1890-92 the British Govern- 
ment were required to organise operations 
against the Miana outlaws, who were at last 
destroyed at Karadia on December 19th, 1892, 
when Lieut. Gordon was killed. These instances 
suffice to show the ingrained and hereditary 
tendencies of the criminal classes of Kathiawar, 
and to illustrate the methods adopted. All the 
States have now been required by formal en- 
gagements to agree to co-operate when necessary, 
and British supervision or control would be 
asserted as within the duty and right of the 
But repressive action was not 
the only, perhaps not the most important, 
step taken. The establishment of a Rajas- 
thanik Court to settle the rights in land of 
Bhayads and Mulgirasias, and to hear com- 
plaints against their eviction from their lands 
by chiefs, was a potent influence for removing 
the chief source of grievance and outlawry. 
Rules of procedure and settlement were laid 
down by the Government of Bombay on August 
26th, 1873, and not until a complete record of 
rights and the disputes between Bhayads or 
Mulgirasias and their own chiefs had been 
settled was the court abolished in April, 1899, 
on the distinct understanding, however, that 
political interference would be exercised, even 
in a first-class State, by the Political Agent if 
the need should arise. In the Thana circles 
and in Jurisdictory States below the fourth class 
the British authorities continue to dispose of 
these suits, in the former case because no chiefs 
have jurisdiction, and in the latter case because 
the chiefs have neither the judicial experience 
nor the necessary disinterestedness to undertake 
the work. 

Here I desire to call attention to one matter 
of some importance. Even where the British 
Government was forced to set up its own 
machinery of administration in petty States, 
or in Thana circles where broken remnants of 
Native States were grouped together, it avoided 
annexation. It abstained from introducing 
into Kathiawar its regular system of law 
and administration as applied to British 
India, preferring to govern those fragments 
of former chiefships as if they were native 
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States, thus giving to the neighbouring chiefs 
object-lessons in revenue and judicial adminis- 
tration. -One other’ sagacious measure deserves 
special mention. If the chiefs as classified 
in 1863 were to make proper use of the semi- 
sovereign powers entrusted to them, they must 
be educated. But the pride-of Rajput birth, 
and the strong opposition of the family to 
sending their sons away from home, prevented 
récoursé to the Government schools and colleges 
in the Presidency of Bombay. Accordingly a 
special college for chiefs’ sons was opened at 
Rajkot in December, 1870. In no other part 
of India, whether Rajputana or Central India, 
had such an institution ever been thought of; 
although in 1875 at Ajmer, and later on at 
Indore, the example set at Rajkot has been 
followed. An excellent Principal, MacNaghten, 
was chosen for the Rajkumar College, and 
in June, 1874, the Government of Bombay 
were so satisfied with its progress that they 
directed that the institution ‘‘should be 
considered the regular place of education 
for the chiefs of the whole of Guzerat and 
for such of their Bhayat who can afford it. 
And His Excellency in Council is pleased to direct 
that, unless there is in any case special reason 
to the contrary, minor chiefs who are wards of 
Government should be sent to the college at the 
age of nine years.” The college is not even yet 
as well attended as it deserves to be; but since 
it was opened 267 young Kumars have received 
at it, not only sound instruction, but that in- 
sensible education of a public school which is 
gained by association with others out of 
the class-room. To this it may be added that 
the Girasias and Talukdars were not forgotten. 
For their sons a school was opened at Wadhwan, 
of which the average attendance is about seventy 
‘boys, and the State of Gondal has followed the 
example by opening a similar institution in 
its chief town. At present over 3,000 sons of 
these two classes, which formerly supplied the 
ranks of outlaws, are attending schools in 
Kathiawar. 

-- The methods by which the British Govern- 
ment has sought to restore prosperity to 
Saurashtra, when it was reduced to desolation 
át the beginning of the last century, have now 
been traced, and it is time to examine the 
results of the change which has taken place 
between then and now. 

‘On May 10th, 1804, Mr. Diggle wrote: 
‘During my residence in this part of Guzerat 
I have had sufficient proof of the entire neglect 
df all rule, regularity, or equity in the administra- 
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tion of judicial concerns to be able to observe 
what a blessing a regular court of justice would 
be considered by the inhabitants, who would 
then enjoy the fruits of their lands.” Where 
there was not a single court of justice in 1804 
there are now twenty Agency courts of criminal 
justice, apart from the courts of the States of 
Class I. to IV. In 1911-1912 these criminal 
courts, Agency and State, dealt with 17,772 
criminal offences. In the same year 16,486 civil 
cases were disposed of, and the money value 
of suits filed was £153,740, a fact which illustrates 
both confidence in law and increasing prosperity. 
Property in animals has increased, and even 
in a year of scarcity 2,407,190 were returned. 
In 1804 there was not a metalled road in the 
province, and lions (now reduced to a few 
specimens in the Gir forest) prowled over the 
long stretches of uncultivated land. Last year, 
although the rain failed, cultivators raised some 
crops, sank wells, and hoped for a better season 
to come, without resorting to crime or despair. 
There are now good metalled roads throughout 
the province, and five railways—the Bhaunagar 
State, the Junagarh State, the Jamnagar, the 
Gondal Porbandar, and the Morvi—are carrying 
trade to and from the Bhaunagar, Sorath, and 
Nawanagar ports, as well as ministering to the 
wants of internal exchange. Lastyear the value of 
Kathiawar sea-borne and rail-borne exports was 
£2,437,976, and that of similar imports was 
£2,359,147. On public works the Agency and 
the States spent £195,176. There were also 400 
post offices in the peninsula. Not a century 
ago the tribute was forcibly extracted by a 
military invasion and by fire and sword. Last 
year £71,900 of settled tribute would have been 
paid in without any process if a bad season had 
not led to sanction being accorded to suspensions 
of payment, and the general revenue of the 
whole province was estimated at two crores of 
rupees, or £1,333,333. In a land where no 
instruction was given or needed in 1807, there 
were last year 104,433 pupils at colleges or 
schools, and nearly £70,000 were spent on them. 
Mortality lags far behind the birth-rate, if the 
figures, 78,879 births and 49,532 deaths, recorded 
in 1910-11 are trustworthy. And in achieving 
these results the chiefs take their full share, not 
only within their own States—even controlling 
their own portion of the railways—but also in 
contributing to local funds for the benefit of 
the whole province. Finally, famous temples 
and tombs no longer fear pillage and ruin, 
such as Somnath suffered, and the hill of 
Shetrunja, near Palitana, sacred to Adinath, 
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the Jain hierarch, shows in its tuks, or enclosures, 
what piety and wealth can achieve under British 
protection. I give you a few views of that 
wonderful city of temples. 

How, it may be asked, has the British 
Government found the means for conducting 
the administration of the petty estates which 
has devolved upon it? From little driblets of 
casual revenue by means of local funds it has 
collected a respectable income, in the ex- 
penditure of which the States co-operate. 
A short separate notice of these local funds 
will throw light upon the conservative and 
constructive methods of the suzerain power. 
As the hand of control and guidance gradually 
moved on, it became necessary to obtain and 
_ scrupulously apply to certain purposes only 
contributions made or levies imposed by the 
suzerain power. Thus there gradually sprung 
up some seventeen separate funds and accounts. 
The oldest fund was the Infanticide Fund created 
in 1821, at first applied so as to provide marriage 
portions for the daughters of the poorer Jadeja 
Rajputs, and after 1847 to the education of 
children of that community. The second fund 
was the Japti, or Attachment Fund, instituted 
in 1834, for the administration of estates under 
attachment, being supplied by a charge levied 
on the estates so attached with certain process 
fees of civil suits added to it. The third was 
the Mohsali Fund, instituted in 1847, for the 
maintenance of footmen and horsemen charged 
with the collection of fines imposed on chiefs, a 
peaceful process. This fund, which suggests 
thoughts of the older and more violent method 
of mulkgirt, as it increased, was used at first in 
assisting the Infanticide Fund, thenin education, 
next in opening up road communications, and 
finally on police buildings and other purposes. 
The fourth fund was a Leper Hospital Fund, 
created in 1852, and the fifth the Education 
Fund, instituted in 1853. Other funds arose out 
of the great jurisdictional changes effected in 
1863, and their names indicate their objects, 
viz., the Institution Fee Fund, intended to be 
limited to charges on civil business of a non- 
political character, an Agency Gazette Fund, a 
Civil Station Fund, and a Road Fund. In 1869 
a Registration Fee Fund, and three years before 
it a District Dispensary and Vaccination Fund, 
were started, while in 1881 great advance was 
made in the formation of a general fund to 
which all the States, as well as the Talukdars 
under Agency management, were to contribute 
for the benefit of the funds already mentioned, 
or of any objects of general indétest, the manage- 


= é 


399 


ment vesting in a committee of the representa- 
tives of the States Class I. to IV., presided over 
by the Political Agent. Thus was started a 
little parliament uniting the leading States with 
the Agency in promoting the common good. 
In September, 1888, the Government of Bombay 
carefully reviewed the administration of these 
several funds, and the outcome is now repre- 
sented by a Consolidated Local Fund, of which 
the receipts and expenditure in the year of 
scarcity 1910-11 were respectively £13,950 and 
£16,560, and a States General Contribution and 
Endowment Fund, with an income of £13,800 
and an expenditure of about £13,500. 

The standard of administration and prosperity 
varies in each State. Some Thakores realise fully 
that their own interests are served by the happi- 
ness and comfort of their subjects. It is invidious 
to give names, but as a type I show you a 
portrait of a most enterprising friend of mine, 
H.H. the Thakore of Morvi, the pioneer of tram- 
way and other enterprises in Kathiawar. On 
the other side, there are still a few who are 
extravagant and spend public revenues on per- 
sonal indulgences. The constant vigilance and 
occasional intervention of the British Govern- 
ment are required to maintain the general 
standard of improvement, and to guide the hand 
of wise reforms. But the record of success 
achieved is one of which the Government of 
Bombay is, and may be, justly proud. In attain- 
ing it they have consistently acted upon three 
ruling principles—avoidance of annexation, 


` maintenance of the rights of the chiefs to the 


fullest extent possible, and the adoption of every 
means for winning their co-operation. As to 
annexation, Sir Bartle Frere’s Government was 
at one time inclined, by the force of logic rather 
than precedent, to argue that Colonel Keatinge’s 
proposals were justified by the fact that the 
Peshwa had ceded to us sovereignty over 
Kathiawar, and that the peninsula was liable to 
any laws passed by the Government of Bombay. 
There was undoubtedly much that lawyers could 
have said on that side, but Sir H. Maine solved 
the difficulty by proving that sovereignty was’ 
divisible, and that the Kathiawar States had 
been ‘‘permitted to enjoy immunity from 
foreign laws.” On August 31st, 1864, the Seere- 
tary of State wisely closed the controversy by 
an appeal, not to treaties or dormant rights, 
but to facts and policy. ‘‘Her Majesty’s 
Government have no desire to claim any more 
direct and formal sovereignty than -has there 
been exercised since our first connection with 
Kathiawar,’ ner to impose British. laws and_ 
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regulations upon it.” The despatch laid down 
our right “ to interfere at all times, when occasion 
required, for the preservation of peace and main- 
tenance of order.” It has been the purpose 
of this address to show how gently and reluc- 
tantly advice and interference have been exer- 
cised, and on that point nothing further need be 
said. As to co-operation, mention has been made 
of the Consolidated Local Fund and its adminis- 
tration. Other instances are afforded by the 
Rajkumar College, the administration of police 
and education, the management of railways, the 
abolition no less than the constitytion of the 
Girasia court, and the part taken by some of 
the States in furnishing Imperial service troops. 
The whole spirit of British relations with the 
numerous chiefs has been advice, not,command, 
example rather than precept, and mutual con- 
fidence based on the experience that the Govern- 
ment is not’ more determined to insist on its 
own treaties and prescriptive rights than it is to 
maintain the rights and privileges of the pro- 
tected chiefs. 


DISCUSSION. 


THE CHAIRMAN (Lord Willingdon) said it 
would be very unwise of him to enter ińto 
a detailed discussion of the most interesting 
paper that had been read, because he knew 
nothing about Kathiawar beyond what he had 
heard that afternoon, and had seen nothing of 
it beyond the beautiful photographs which had 
been shown, omissions which he hoped would be 
corrected before very long. From long experience, 
he had come to the conclusion that it was ex- 
tremely unwise to talk about a subject with which 
one was unacquainted, particularly when people 
with expert knowledge were present. While 
listening to the paper, two things had been running 
through his head, the chief being a feeling of 
intense pride in men of his own race who had done 
so much in the last hundred years to produce in 
Kathiawar order out of something that was rather 
chaotic, and who had transformed a country which 
was very unsettled into one which now appeared 
ta be going forward to progress and prosperity. 
His second thought was that, before many weeks 
were over, it would fall to his lot to take part in 
helping forward that progress and prosperity in 
the great Presidency over which it would be his 
honour to govern for the next five years. He 
might have to experience great responsibilities and 
anxieties, but with them there must be great 
opportunities to do good, and he hoped with all his 
heart that he would be able to do something to 
help forward the welfare, the prosperity, and 
the happiness of the great community in the 
Presidency. He projected his mind five years 
hence, when he hoped to meet the members of the 
Society once more at a similar gathering; and it 
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was his most sincere and earnest wish that the 
audience would be able to say to him then that he 
had done useful service for the King-Emperor, the 
State, and the Empire. He ventured to hope that 
that wish was shared by every lady and gentleman 
in the audience. 


Loro Lamineton, G.C.M.G., G.C.LE., said 
there was nobody more qualified than the author 
to speak about Kathiawar, unless it were Colonel 
Hunter or Sir Steyning Edgerley. Both of 
those gentlemen possessed first-hand knowledge 
and information with regard to the 180 States that 
existed in Kathiawar; and anybody who could 
master the intricacies of the subject deserved well 
at their hands. He hoped the Chairman had 
received from the paper a fair grounding in what 
pertained to the history of those many States, and 
the various complexities that wera present in 
them. The Chairman had referred to the pride 
he felt as a Britisher in thinking of what had 
been accomplished in a hundred years or less in 
bringing peace and order into that extraordinary 
congeries of states called Kathiawar. Incidentally, 
the author referred to the fact that the last fighting 
which took place in the whole of British India 
occurred in Kathiawar, and the last British officer 
killed in India was Lieutenant Gordon, who died in 
fighting against some of the tribes of the country. 
It was rather remarkable that, in an outlying 
peninsula which was the nearest portion of British 
India to England, disorder should have been so 
lately existing. He envied the Chairman, when 
he took up the administration of the big province 
of Bombay, for many reasons, chiefly because he 
remembered the very happy and interesting days 
he had spent in Kathiawar. Lord Willingdon 
would find amongst the people many old customs, 
and all the ancient insignia still remained. He 
would probably be received by a procession which, in 
picturesqueness, although not in magnitude, was 
as varied as that illustrated in the great Durbar. 
Up to the time of the last big famine, Kathiawar 
had always been remarkable as a blessed spot, 
because if was usually favoured with a good 
monsoon, which, as all present knew, was the 
very lifeblood of the country. Up to the time of 
the famine ten or twelve years ago, Kathiawar had 
always maintained its reputation for having that 
very great providential feature; and he sincerely 
hoped that the country had fallen on better days 
so far as a plentiful rainfall was concerned. 
Although he did not go into Cambay, he believed 
that State was one of peculiar interest, and if the 
Chairman went up as far as the Rann of Cutch 
he would find geographical features of peculiar 
interest. Kathiawar was one of the most favoured 
spots that any Bombay official could be appointed 
to, because in that district he had a life of most 
abounding interest, and had an opportunity of 
dealing with problems of recent date with the 
object of co-ordinating the ideas of the country 
with regularised British administration. 
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COLONEL J. M. HunteR, C.S.I. (late Political 
Agent, Kathiawar) said that after the author’s 
interesting and instructive paper, none of those 
present would fall into the mistake which was 
said to have been made by an eminent counsel, 
who, when arguing a case before the Judicial 
Committee of the Privy Council, said that Kathia- 
war was a swamp in Central India. From 
personal experience and service of over a 
quarter of a century in the province, he assured 
them it was nothing of the kind. Kathiawar 
was nearly the most, if not the most, brilliant 
example of the administrative genius of the British 
race, and, in addition, no part of the Empire had 
exemplified the unselfishness and the disinterested- 
ness of the British Government so much as 
Kathiawar. The English Government entered 
Kathiawar as friends; Colonel Walker entered the 
country as an arbitrator with the consent of the 
Gaekwar and the paramount Powers, and the 
author had shown how his personal influence had 
grown into the large administrative organisation 
that now existed. Throughout the whole period 
the British Government had not been enriched 
territorially by one acre of land, nor had the 
British Treasury been enriched by one single 
rupee. The Chairman had mentioned the pride 
which every Britisher might honestly and properly 
feel when he read the history of Kathiawar. Not 
only was the eminent counsel to whom he had 
referred wrong in calling Kathiawar a swamp, but 
it was the most interesting part of India from a 
religious as well as an administrative point of view. 
It might be called the Mount Athos of Hinduism. 
Every pious Hindu referred to Kathiawar as ‘‘ Deo 
Desh,” literally the “land of the gods.” It con- 
tained the two most sacred hills in the whole of 
India, which were simply crowded with temples; it 
contained the old historical and sacred temple of 
Somnath, and it also possessed Dwarka, which was 
supposed to be the scene of many of the episodes 
in the life of the most popular god of the Hindu 
pantheon, Krishna. It would, therefore, be under- 
stood in what reverence the province was held by 
the people of India. There were four great epochs 
or historical landmarks in the province. First, 
there was Colonel Walker’s settlement in 1807, by 
which the tribute from Kathiawar was fixed, and 
the predatory armies of the Gaekwar were excluded 
for ever. Secondly, there was the treaty of 1820 with 
the Gaekwar, by which he was precluded from exer- 
cising any further direct control in Kathiawar, and 
the British Government assumed the collection 
of all the tribute. Thirdly, there was the classi- 
fication of the chiefs, according to their criminal 
and civil jurisdiction; and last, but not least, 
the decision of the Judicial Committee of the 
Privy Council, holding that the courts ‘of British 
officers in Kathiawar were political courts, and, 
therefore, no appeal lay to the Privy Council. 
He wished to refer for a rew moments to the last 
landmark, because it had more important conse- 
quences than appeared on the surface, and, secondly, 
because he happened to be the Political Agent who 
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passed the orders which were appealed against to 
the Privy Council. The order he gave was that 
the machinery of the political agency was not to 
be utilised to recover debts incurred by a deceased 
Talukdar, that decision being based on a despatch 
from the Court of Directors in 1851, to the effect 
that a Talukdar had only a life interest in his 
estate, and could not burden it after his death. 
That despatch had been lost sight of to a very 
great extent, with the result that the Bhayads and 
Girasias were so indebted to the money-lenders 
that they were becoming their serfs and tenants. 
Having, with the approval of the Government of 
Bombay and the Government of India, revived 
the Court of Directors’ despatch, and the Privy 
Council having refused to interfere, no Talukdar 
could now borrow money without the consent of the 
Political Agency, and that had saved the Bhayads 
and the Girasias, the landed aristocracy of Kathia- 
war, from extinction. He did not know of any 
greater boon that had been conferred upon the 
fine old Rajputs and Kathis than that Magna 
Charta, which preserved their lands to their sons, 
and their sons after them. He always thought 
that the value of papers such as these read before 
the Society lay in the fact that they were a kind 
of stocktaking of the administration of the past. 
If they had their proper results they should 
warn them, by the experience of the past, of 
the dangers that lay before them, and lead them 
to adopt precautions against future trouble. There 
were, it appeared to him, two dangers conspicuous 
in the present day, one being that standardisation 
of administration which should be avoided. The ad- 
ministration that would suit one province would 
not suit another. The history, the traditions, the 
religion, the caste of the various provinces which 
went to make up the Indian Empire had to be 
considered, and a system which might be success- 
ful in one would not always be successful in 
another. Particularly he thought they ought to 
avoid attempting to introduce into a province 
such as Kathiawar, which had had a unique 
past, the hard-and-fast and cast-iron rules of 
British ‘‘regulation districts.” As the audience 
had listened to the paper they must have felt 
that the administration of Kathiawar had been a 
personal administration, he might almost say a 
patriarchal administration. The Political Agent 
who had left as indelible a mark on Kathiawar as 
anyone was Colonel Lang, who was Political 
Agent for about thirteen years. Through hearing 
personally every complaint, from that of an 
ordinary cultivator to that of a first-class chief, his 
camp was a moving crowd, and it was said that, in 
order to get a little leisure to write his despatches 
to Government, he used to pitch his office tent upon 
an island which was surrounded by the sea twice 
in the twenty-four hours. That was the kind of ad- 
ministration which the native of India understocd. 
As long as he had an opportunity of personally 
representing his case to the local authority, though 
he might lose it, he was satisfied. Natives of 
Kathiawar had said to him, “I have lost my case, 
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but the‘ Sahib’ heard me. He took a different view, 
but that is my fate. l am quite satisfied now; I 
will go home.” Colonel Lang was so revered for 
the enormous amount of trouble he took to go to 
the bottom of every case that to the present day 
he is familiarly known by the name of Kaka Lang 
Séhib—literally, “ Uncle Lang.” He did not think 
any official could have a finer monument to his 
memory in the country to which he had devoted 
the whole of his timeand energy. He also thought 
that the Government ought to be very careful not 
to place too much importance upon academical 
distinctions in filling up the subordinate places 
in the offices of the administration of Kathiawar. 
There was in Kathiawar not only a landed aris- 
tocracy, but an official aristocracy. There was 
a class called Naga Brahmins, who had almost 
always monopolised official positions, and’ the 
greatest pride of those men was that their 
fathers, their grandfathers, and their ancestors 
for many generations had served the British 
Government. They were by descent men of 
character and education, and yet some of them 
had not the glibness to pass the examinations 
which outsiders were able to do, and which out- 
siders often claimed as a ground that they should 
get preferment. Not only should education be 
considered, but family history and service to the 
British Government of their forefathers, in filling 
up appointments in the subordinate posts of India ; 
one of the principal reasons being that those men 
looked upon themselves as so intimately associated 
with the British Government that their loyalty was 
absolutely unswerving, and they could be depended 
upon to do their best to further the progress and 
prosperity of India under the aegis of the British 
Government. 


Mr. Mirza ABBAS Ati Barc, C.S.I., thought 
the paper and the remarks which had been made 
by Lord Willingdon, Lord Lamington, and Colonel 
Hunter, threw much interesting light on the 
consolidating forces which the British connection 
with the Native States of India had set in motion, 
in the shaping of which the author himself had 
taken a distinguished part. The striking contrast 
between the progressive Kathiawar of to-day and 
the welter of anarchy which Sir William had 
described was obvious to those who, like himself, 
had had recent connection with the province. 
The main inference to be drawn from the paper, 
it seemed to him, was that the peace and rapidly- 
increasing prosperity of Kathiawar was a combined 
result of the enlightened activities of the chiefs and 
of the constructive genius of British statesmanship, 
which had stimulated and guided those activities. 
The strife and bloodshed between the Rajput, the 
Mohammedan, the Kathi, and the Mahratta, had 
given place to a spirit of most healthy emulation 
among the chiefs, who had covered the province 
with a network of railways, of metal roads, schools 
and colleges, hospitals and dispensaries, and other 
evidences of enlightened administration. The face 
of the peninsula was being increasingly dotted 
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with factories, mills, and other industrial concerns, 
and trade had been expanding with great strides. 
In 1880 there was not a single railway line open to 
traffic in any of the States; at the present day 
there were about 650 miles of railway open, and 
that mileage was likely to be doubled in the near 
future. No less than nine railway lines had been 
projected, and two or three of them were now 
under construction. One of them, a branch line of 
ninety miles, would pierce the Gir Forest, the scene 
of many a stirring adventure in the past, and the 
sole remaining sanctuary of the lion in Asia. When 
Lord Willingdon assumed charge of his high office 
as Governor of Bombay, and in the course of his 
periodical tours visited that fascinating land, so 
rich in its chronicles of romance and chivalry, and 
in its archeological treasures, he was sure his 
lordship would be impressed, not so much with 
the picturesque ceremonial of his reception by the 
chiefs, or by the gorgeous pageantry of the Durbar, 
as by the indications and evidences of the energy 
and enterprise of the chiefs and of their loyalty, 
which was based on the enduring foundation of 
self-interest and gratitude—-gratitude which was 
directly traceable to the wise decision of 1864, by 
which a body of Talukdars had been raised to the 
status and dignity of ruling chiefs, with well-defined 
powers of internal sovereignty, and were now a 
valuable asset of the British Empire. 


SIR GEORGE BrrDWOoOD, K.C.I.E., C.8.1., said they 
were infinitely indebted to Sir William Lee-Warner 
for his paper, based as it was not only on far-gathered 
learning, but on intimate and well-matured personal 
knowledge of the country and peoples of which it 
treated; and so compactly and lucidly set forth 
that it would always serve as an authentic and 
reliable guide for those who might be led to it 
for information on the administrative history of 
Kathiawar in modern times. And, furthermore, he 
would express his grateful appreciation of the 
admirable speech just made by Colonel Hunter, 
late Political Agent of the British Government 
at Rajkot, which, as a luminous and eloquent 
and authoritative exposition of the motives and 
purposes that guided the relations of the Supreme 
Government with the Princes and Chiefs of India, 
was a most inspiring supplement to the paper. 
Only Colonel Hunter must not talk of the Irish, 
Scots, and English in India as ‘ Britishers,” but 
as English; and neither Scots nor Irish could 
object to this, so long as they condescend to speak 
the English language, and so much better than 
the English themselves—at least in Inverness! 
Except as an omnivorous reader, he (Sir George 
Birdwood) took no direct interest in the adminis- 
trative and political history of India; his direct 
interest having always been concentrated on its 
natural history; that is, its geology, physiography, 
and meteorology, its flora and fauna, and its 
peoples, in their ethnography and anthropology, 
and their languages, literatures, arts and religions ; 
by all of which their national and international 
history had, of course, been more or less directly 
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determined. Kathiawar was an appendix to both 
voleanic (basaltic and granitic) India—that is “ the 
Deccan” (including “the Carnatic’’)—and sedimen- 
tary (stratified, silted) India—that is Hindustan 
(including Sindh) ; and it was into this collateral 
peninsula that offsets from every race that had 
ever drifted into India—Dravidas, Scyths, Aryas, 
Arabs, Afghans, Mongols—from before recorded 
history down to the rise and fall of the 
Mahrattas, invariably found their way, either 
as a refuge from pursuers or “a happy hunting- 
ground ” for themselves. Jeremiah i. 13—“ And I 
said, I see a seething cauldron, and the face thereof 
- is from the north ” [R.V.]—has been thought to refer 
to “Scythia” (Sarmatia, Margiana, Sogdiana) as the 
‘¢ Officina Gentium ” (in an ethnological and not 
industrial sense); and on its smaller scale Kathia- 
war had been a “ seething pot ” [A.V.] of the various 
races who, in the course of inevitable miscegenations, 
have become difficult to differentiate from one and 
another in any true ethnographical sense; excepting 
the Naga Brahmans and certain of the reigning 
Rajput families ; the rest of these immigrants being 
now discriminatable only by their more or less 
authentic genealogies and family traditions. While 
yet the Deccan was a triangular island, and Hin- 
dustan the bed of a vast strait that separated the 
India of to-day from Central Asia (‘‘ Scythia ”), 
Kathiawar was a basaltic island lying off the 
mouths of the Narbada and the Tapti, or of some 
river or rivers they superseded in draining the 
Deccan into the Arabian Sea. But as the Hima- 
layas rose, through geological eons, to their present 
altitude, and the bed of the strait between them 
and the trinacrian Deccan rose with them, Kathi- 
awar became gradually united by the silt brought 
down by the Indus and Narbada and Tapti to the 
mainland of India, and formed into the trapezoidal 
peninsula of this our human day; and the depth of 
the sedimentary deposits that unite the peninsula 
to the mainland of India may be judged by the fact 
that the attraction of the Himalayas on the waters 
of the Indian Ocean raises them along the coasts 
of Sind and Bengal about 500 feet, according to 
Archdeacon Pratt,* above the general level of the 
sea! Were the Himalayas to subside below the 
level of the plains of the Ganges and Indus, “ the 
Town and Island of Bombay” would be a city on 
the top of a peninsula about 250 feet above the 
level of the sea, and “ Bombay Harbour” almost 
disappear; and the Kathiaward ‘‘ ports” of Dwaraka 
[Dwarka] and Beyt, etc., be ported 500 feet up 
into the air. But the Himalayas are always 
rising higher and higher—“ secularly ”—and so 
strengthening the barrier between India and Central 
Asia. Thecentreand highest ground of the peninsula 
is about Rajkot, the seat of the British Agency in 
Kathiawar, and Gondal, the capital of the State of 
that name, ruled by one of the most enlightened 
princes of Kathiawar, as Sir Willian Lee-Warner 
has told us, and who he (Sir George Birdwood) was 


* Author of ‘‘Mathematical Principles of Mechanical 
Philosophy.” 
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glad to add, was a fellow graduate in medicine, of the 
University of Edinburgh, with himself. From this 
elevated level all the rains and dews that fall on it 
are carried off, east, and south, and west, and north, 
into the Gulf of Cambay, the Arabian Sea, and 
the Gulf of Cutch; some of the little rivers thus 
formed expanding into narrow creeks at their 
debouchures into the open sea. But all who know 
the coast of Norway will have observed that you 
can never get a good harbour on the steep side of 
a basaltic [trappean, or “stepped ”] country unless 
the debouchures of its rivulets are protected by a 
closely neighbouring islet, or chain of islets. This 
is why it takes the compound “ Island of Bombay,” 
in front of the creek of the Panwell River, to make 
up the famous ‘‘ Bombay Harbour’’; and why the 
only passable harbour along the southern coast of 
Kathiawar is that made up by one of the many 
creeks that indent it and the beyt or “island” 
affronting it, and which gives the “town and 
harbour ” the place-name of Beyt. The landing- 
place at Dwaraka—[vulgarly “ Dwarka,” the Baraki 
of the Persians, and Bapaxn-vijwos of the Greeks*— 
and meaning “the Gate ” (of the Lord Krishna) ; 
and compare German dureward, a ‘‘ Gate Keeper,” 
and English ‘‘door’’ and Durward, and again 
through the Greek @vpa ‘‘a door,” and Latin “ foris” 
a door, the English “forum,” “forest,” “ foreign,” 
and “Foster,” and similar surnames, all meaning 
“out of doors ”j—is secured solely by an islet 
affronting the foreshore at the westward extremity 
of Kathiawar; and is probably the point at which 
the earliest Phoenician traders between the 
countries of the Mediterranean, and those of the 
Arabian Sea first touched India. Viewed as in 
vision from above, Kathiawar would thus present 
a regularly, albeit roughly, sulcated surface, as of 
a Melba melon, the furrows of which represent 
the radiating courses of the rivulets flowing 
down from Gondal and Rajkot, between “crags, 
knolls, and mounds, confus’dley hurl’d,” through 
the narrow precipitous gorges they have so deeply 
cut into the solid basalt,—seen here and there 
flashing and foaming in full sight, but for the most 
part overshadowed and hidden by the luxuriant 
green leafage of the prevailing sub-tropical vegeta- 
tion, until at last they reach the levelled alluvium 
of the wide-extended littoral, and through it slip 
silently, southward into the ethereal blue and 
gold of the Arabian Sea, and northward into 
the silvery Saline of the phantasmal Rann 
[i.e., van, “(salt) Waste”] of Cutch. It is 
this geology that has regulated the physiography 
and geography, and to a large extent the flora 
and fauna of the peninsula, and even largely 
influenced its political geography and history. 
There are, indeed, few countries of which one can 
take so ready and fast-bound, and so abiding a grip, 


* The identification of the Greek renderings of Indian 
place-names is nearly always most readily and surely done 
by comparing the former with the Persian renderings of the 
latter. Ptolemy evidently took most of his Indian place- 
names from Persian lips. i 
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holding it in hand with, as it were, all your five 
fingers, as Kathiawar. It is a country built up 
by Nature as at unity with itself, and in its very 
political diversity, its meloned surface permitting, 
nay, positively conducing to, its being compart- 
mented into a number of self-contained, self- 
supporting, and self-defensible sections; notwith- 
standing that each one of them is dominated by the 
uplands about Gondal and Rajkot, whereon they 
all converge. And were Kathiawar a single king- 
dom, it would be symbolised to perfection by a 
national flag like that of Japan, blazoned with a 
many-rayed sun, each ray representing one of the 
many concentric watersheds into which the whole 
peninsula has been moulded by the monsoon rains 
of at least sixty millenniums. He would not 
impugn, as a working hypothesis, the suggestion 
that the Kathis, who give their name to Kathiawar 
[the “ Ward ” of the Kathis], were connected with 
the Kheta of the Egyptian monuments of the 15th 
century B.C. (Thothmes IIL), and the Hatti of the 
Assyrian inscriptions of the 14th (Shalmaneser I.) 
and 12th (Tiglath Pileser I.) centuries B.c., and 
the Hittites, “The Sons of Heth” of Southern 
Palestine (Genesis x. 15; xxii. 7; xxv. 10, and 
xxvii. 46); not in the direct line, for these Hittites 
on the Orontes, and of Hebron, were Syrian and 
Canaanitish Hittites, of mixed Semitic and Scythian 
origin (compare Genesis xxvii. 46), who certainly 
could have had no connection with the Kathi who 
entered Kathiawar in the 8th century a.D., unless of 
a common origin in the Scyths of Central Asia. The 
latter were always, and from long before any truly 
historical Hindu date, sending forth emigrants 
from their “ Officina Gentium,” into India; and the 
Iydorxvela of Ptolemy’s “ Geography ” (vii. 55-62) 
extends throughout the basin of the Indus, and 
through Zavpactphy7 (Kathiawar) into Aapıxh 
[Surashtra, Gujerat] so far as Bapvyata (Broach). 
It may be therefore that Kathiawar had been 
invaded by far earlier and purer-blooded Kathis 
than those who sought a refuge in the peninsula, 
about the time the Arabs drove hem out of Sind. 
The Brahmans have always been in the habit of 
ignoring the foreign invaders of India subsequent 
to themselves, that is the Aryan invaders of the 
country; and this is chiefly why its whole history 
between the date of Alexander the Great and 
Mahmud of Gazni—over a millennium—is the 
‘¢Cimmerian darkness,” of which it may be truly 
said— 
“ Behold, we know not anything.” 


Finally, as to thee blessings conferred by 
the ‘‘Pax Britannica”? on India, so eloquently 
summed up by Sir William Lee-Warner at 
the close of his paper,—the late Alexander 
Kinloch Forbes, the author of Ras Mala, or ‘‘ the 
Hindoo Annals of Gujerat,” used to tell a story, 
which he (Sir George Birdwood) repeated because 
it could never be forgotten when once heard, 
and illustrated more touchingly and pertinently 
than anything to be found in records of serious 
history, the utter chaos into which Kathiawar, 
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like every other country of India, within 
reach of the raiding Afghans and Rohillas and 
marauding Mahrattas, had fallen before they 
were put down by the English. Livery village 
in Kathiawar in those days, as from time im- 
memorial, was surrounded by a wall, with an 
attached tower, mounted with a gun, which on 
the approach of any band of bandits was forthwith 
fired, when all the cows and bullocks and horses, 
and other cattle within hearing, would at once 
leave off grazing and browsing, and singly, or in 
long files, or in herds and flocks, come trotting 
back, in perfect order, through the jungle tracks, 
and across the wide fields—unruffled as if British 
soldiers in tactical retreat—to their several 
stables and pens and folds within the village walls. 
It is, indeed, impossible adequately to appraise the 
service we have done the people of India in securing 
them from attacks from without and disorder within 
their vast extended borders. The pity is that we 
have not been content to limit ourselves to this 
obvious duty, no less to ourselves than to India, 
that is, to limit ourselves to the military and revenue 
and police administration of the country. For the 
rest, he would leave everything in the hands of 
the people themselves. Even disorder had its 
attractions—it had for himself—it having more 
of human nature in it, and being far more 
picturesque than order of the rigid Roman 
regularity, which was altogether opposed to the 
Asiatic principles of Imperial polity and rule. Sir 
William Lee-Warner had referred with excusable 
pride to the way in which we had abolished widow 
burning and female infanticide.* As there was no 
necessity for these rites now—for they were ordained 
as a protection against poverty and family dis- 
honour—he accepted their abolition ; it was possibly 
better for a widow to re-marry than immolate 
herself on her husband’s funeral pyre; but even 
Sir William Lee-Warner would admit that female 
infanticide would prove an effective suppression of 
the otherwise irrepressible suffragettes. Education 
he (Sir George) would leave absolutely to the un- 
fettered will of the Hindus and Mohammedans of 
India,—to educate their children in conformity with 
their own religious convictions and beliefs, and on 
the .basis of their own perfected and ennobling 
literatures. He would allow no interference with 
their respective religions; which were being rapidly 
undermined by our atheistical, and positively anti- 
theistical, system of education, and the competing 
proselytism of our Protestant missionaries; for, 
based as their so-called Christian teaching was on the 
supremacy of ‘‘private judgment” in matters of 
faith, it could not but result in spiritual unrest, and 
ultimately in universal unbelief; and it was this 
in fact that was at the bottom of all the psychical 
unrest now prevailing in India,—so surprising, and 
so disheartening tothe people of England. We have 
multiplied the nation there, but not increased the 
happiness. The supreme fascination of India 
for him had always been the open, unreserved, 


* See J. Pegg’s ‘‘ India’s Cries to British Humanity,” 1832. 
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and intimate manner in which the Hindus 
live with their gods. It is so impressive, so 
infectious in its joy and gladness, that you 
recognise yourself, for the time, the actual, visible 
presence of the gods among their happy-hearted 
and profoundly devout votaries. It is the same in 
all Catholic countries, and the same in Russia — 
where, everywhere, is felt, and seen, the living 
apparition of the Blessed Virgin Mary and the Holy 
Child. And this, for an added reason, is why he 
had always supported Catholic missionaries as 
against Protestants for the Christianising of the 
people of India; for they at least will give them 
the Madonna and the Bambino, and a centre of 
authority on questions of religious opinion and 
belief based on an unassailable and inexpugnable 
dogmatic tradition of 2,000 years, as upon a Rock. 


COLONEL Sik Tuomas Hoxpicu, K.C.M.G., 
K.C.LE., C.B., in moving a vote of thanks 
to the author for his interesting paper, and in 
conveying the thanks of the Section to the 
Chairman for presiding, said that he thought one 
of the best features of the time-honoured insti- 
tution in which they were met was that it gathered 
its information from vastly extended fields always 
at first hand from the men who knew. So far as 
the present paper was concerned, if the Section had 
hunted all through India it could not have found 
anyone better suited than Sir William for giving 
the address. He had lived in the atmosphere of 
native Courts ; he had written the story of the native 
princes as if he loved them, which no doubt he did; 
he had been as intimate as any European could 
possibly be with their social customs, and he had 
always identified himself, wherever he had been, 
with the people with whom he had had to deal. 
All present had been struck with what had been 
said about the important results of British ad- 
ministration in India. Kathiawar was simply a 
small sample of a very much larger area in India, 
a great part of which would fall within the king- 
dom which Lord Willingdon was going out to 
govern. Apropos of that point, he desired to express 
the hope, on behalf of the Section, that in five years’ 
time they might all be present to welcome Lord 
Willingdon home—to tell him, if he still wished 
it, exactly what they thought of him; and, in the 
meantime, to wish him God-speed and a happy 
reign in India. 


SIR MANcHERJEE BHOWNAGGREE, K.C.I.E., in 
seconding the motion, desired to confirm the claim 
made by the author that the influence of British 
rule was apparent in the Settlement of Kathiawar. 
Order had been evolved out of previous disturb- 
ances, and if there was one group of Indian rulers 
whose interest was more intimately connected 
than that of any other group with the per- 
manence of British rule it was the Chiefs of 
Kathiawar, because they now had the blessings 
of a systematised government, which had provided 
them with a career of great progress and prosperity. 
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When the Chairman visited Kathiawar he would 
find it the most interesting part of the Presi- 
dency, the rule of which for the next five years 
had been committed to his hands. The chiefs were 
highly educated ; they responded to all the calls that 
were made upon them by the influences of Western 
Civilisation, and emulated one another in the paths 
of peace and prosperity, of education and social 
reform. During his tours his lordship would no 
doubt be accompanied by Lady Willingdon, who 
would find that it would be a delight to her to 
converse with the women of Kathiawar, notably 
some of the wives of the chiefs, like those of 
Bhaunagar and Gondal, who were highly en- 
lightened. He desired, in conclusion, to emphasise 
the point made by Colonel Hunter, that the people 
of India were contented if only their grievances 
were heard up to the last point, no matter what the 
result was. He trusted the Imperial Government 
would see the necessity of directing the local 
authorities to send all but the most frivolous cases 
from the native chiefs of India for the final ad- 
judication of the Secretary of State when he was 
appealed to, and not withhold them by a stringent 
application of the rules of appeal, as was not 
infrequently done now. That would further win 
their confidence in the desire of the Government 
to deal justly by them. 


The resolution of thanks having been unani- 
mously carried, 


Siz WILLIAM LEE -WARNER thanked Lord 
Willingdon for his kindness in presiding over the 
meeting, and those present for the hearty manner 
in which the motion had been received. 


TWELFTH ORDINARY MEETING. 

Wednesday, February 26th, 1913; Lorp 
ALGERNON M. A. Percy, President of the 
Warwickshire Association of the Blind, in the 
chair. 


The following candidates were proposed for 
election as members of the Society :— 


Bolton, Edward John, A.M.I.Mech. E., M.Inst.Met., 
Lightoaks, Oakamoor, North Staffordshire. 


Fletcher, Lawrence, The Hurst, Coolhurst-road, 
Crouch End, N. 

Gayer, Alfred E., care of J. C. Hosack, Box 35, 
Vereeniging, Transvaal, South Africa. 

Harrison, Thomas Arthur, Green-lane, Goodmayes, 
Essex. 


Hobbs, Thomas 
Canada. 


Jenkins, Miss Emily Vaughan, 31,:Antrim Mansions, 
South Hampstead, N.W. 


Mawle, John Taylor, 65, High-street, Banbury. 
Wheeler, Alfred E., 145, Midhurst-road, Ealing, W. 


Saunders, London, Ontario, 
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The following candidates were balloted for 
and duly elected members of the Society :— 


Johnson, William Marshall, West View, Neville’s 
Cross, Durham. 


Stevens, William Arthur, Fernbank, London-road, 
Maidstone; and 26, Victoria-street, S.W. 


Wilkinson, Ralph William, 6, Dewhurst-road, 
West Kensington, W. 


THE CHAIRMAN, in introducing the author of the 
paper, said that members would be well aware of the 
experience which Mr. Wilson brought to bear upon 
the subjéct, and the authority with which he would 
deal with it. The education and employment of the 
blind was of the utmost interest to those who were 
interested in the matter at all. In relation to the 
second part of the paper, which dealt with employ- 
ment, there were difficulties arising from several 
different sources, not the least of these difficulties 
being the ignorance of the public in regard to the 
great power and skill possessed by the educated 
blind and the wonderful work ihey could do. The 
State recognised its duty in educating the blind up 
to the age of sixteen years, but further organisation 
was needed in order that the education which had 
been received up to that period might be used in 
the best manner for their benefit. His lordship 
had had brought to his notice instances of 
highly-trained typists who had been, for a 
very long period, out of employment, but who 
should undoubtedly have obtained work much 
sooner. The unions of the Institutions of the Blind 
had, no doubt, done very good work in that respect. 
He was himself connected with one of these insti- 
tutions, and he had every hope that they would so 
perfect their organisations that no blind person in 
the kingdom would remain uncared for. Much, 
however, yet required tobe done. One class—the 
deaf-blind—called for much more attention than 
was devoted to it at the present time. If not 
properly educated, the deaf-blind suffered intel- 
lectually; and deaf-blind persons were found in 
workhouse infirmaries who would never have 
arrived at their unfortunate condition had they 
received due attention earlier in life. He had once 
heard from a blind gentleman a remark which had 
impressed him. This remark was to the effect 
that the blind did not want pity, as the public were 
fond of supposing. What they wanted was wise, 
sympathetic help to enable them to use the faculties 
that they possessed to the best possible advan- 
tage. That, in the opinion of the speaker, should 
he the direction taken by the efforts of all who were 
interested in the blind. Those who were so 
interested would bear him out when he said that 
no one who had had relations with the blind could 
fail to have been struck with the wonderful powers 
they possessed. He believed that once those powers 
were drawn out, the blind could do almost every- 
thing that a seeing person could accomplish, and 
in some things could often excel the latter. 
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The paper read was— 


THE EDUCATION AND EMPLOY- 
MENT OF THE BLIND. 


By Henry J. WItson, 
Secretary of Gardner’s Trust for the Blind. 


The last paper on matters relating to the 
blind read before this Society was in 1886, by 
my old friend, the late Dr. Armitage, and there 
could have been no better exponent of the 
question, as he devoted his time, his thought, 
and his means to that class whose affliction he 
shared. I confess that I feel myself strongly 
moved by the reflection that I am the first to 
speak to the Society on this subject since it was 
addressed by that noble friend of the blind 
and pioneer of increasingly good work on their 
behalf. It is gratifying to know that his mantle 
has fallen on his daughter, Miss Alice Armitage, 
who, in her quiet and unostentatious manner, is 
ever ready to assist the great cause of the blind. 

As secretary of Gardner’s Trust for the Blind, 
whose funds, by the will of the testator, are 
limited to cases in England and Wales, I deal 
almost entirely in my paper with what has been 
done for the blind within those geographical 
limits, although equally good and similar work 
is being done for them in Scotland and Ireland. 

Since 1886 there has been a complete change 
in the education and care of the blind, and much 
has been done for the amelioration of their 
condition, as is evidenced by the large number 
of societies and institutions at present existing 
for the benefit of this afflicted class. 

In speaking of the blind, it must be re- 
membered that although the intelligent blind 
have to a remarkable degree the introreceptive 
faculty, they have lost what is generally admitted 
to be the most valuable sense. The sense of 
sight has to be supplied, as far as possible, by 
the sense of touch, a very useful but inferior 
one, and in our ordinary occupations holding a 
secondary position. The blind, therefore, must 
be dependent to a certain extent on the sighted. 
Sir Francis Campbell, late Principal of the Royal 
Normal College for the Blind, has constantly 
stated how indebted he is to ‘his wife; and other 
blind men have frankly acknowledged how 
much they owe to sighted friends. Take, for 
example, the blind historian, Prescott. How 
could he have obtained that wonderful know- 
ledge about the Aztecs, if he had depended on 
touch in searching the Spanish archives? If he 
had not made use of other people’s eyes we 
should never have had that standard historical 
work, ‘“ The Conquest of Mexico.” And yet 
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it was Prescott who said: “‘ The world of the 
blind is circumscribed by the little circle which 
they can span with their own arms ; all beyond 
has for them no real existence.” Again, it 
must be remembered that the vitality of the 
blind is below the average. I have heard the 
late Lord Playfair say on more than one occasion 
that he considered the vitality of the blind a 
fourth lower than the average vitality of seeing 
persons. The blind, therefore, are deserving 
and in need of practical sympathy, and let us 
see what is being done for them. 


PREVENTION OF BLINDNESS. 


First and foremost, there is prevention of 
blindness. The gross mismanagement of infant 
life has resulted in a mortality which is appalling, 
and in the causation of that terrible disease, 
Ophthalmia neonatorum. 

It is an old and trite saying that “ prevention 
is better than cure,” but never was the state- 
ment more necessary than in the case of blind- 
ness, as a very large proportion of blindness is 
caused by the neglect and unsuitable treatment 
of the inflammation of the eyes of newborn 
infants (Ophthalmia neonatorum), which can be 
prevented and nearly always cured. In the 
Report of the Royal Commission on the Blind, 
the Deaf and Dumb, etec., it is stated that 
“ about 7,000 persons in the United Kingdom 
have lost their sight from that cause.” The 
neglect and ignorance which have been the 
cause of so much preventable blindness are 
criminal, and therefore it is a matter for thank- 
fulness that many of the local authorities are 
now, though belatedly, realising the fearful conse- 
quences of this terrible disease, and, with the 
consent of the Local Government Board, are 
making Ophthalmia neonatorum compulsorily 
notifiable under the Infectious Diseases (Noti- 
fication) Act 1889. The late Mr. Greatbatch, of 
Stoke-on-Trent, was the first to advocate this 
method in 1909, when he persuaded the local 
authorities in the Potteries to make the disease 
compulsorily notifiable. Now, over 200 autho- 
rities have followed this good example. May 
others quickly follow, as delay will only wreck 
the sight of babes still unborn. The result of 
the working of the Act in the Potteries was 
most satisfactory, as during the first nine months 
seventy-five cases were reported. In sixty-six 
eases the sight was saved, in seven one eye was 
saved, and in only two cases was the sight. lost. 
This means not only the retention of the priceless 
blessing of sight, but a saving to the long- 
suffering ratepayers, inasmuch as the education 
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of a blind child is far more expensive than that 
of a seeing child, or of those who have one eye. 
Much also can be done by a careful distribu- 
tion of leaflets on prevention of blindness, which 
can be obtained gratis from Gardner’s Trust for 
the Blind and from the organising secretary of 
the Metropolitan Union of Societies for the 
Blind. This distribution can be made by 
district visitors, nurses, and through mothers’ 
meetings, or societies like the Mothers’ Union, 
etc. On one occasion I heard of the great use 
of these leaflets. A lady visitor who had read 
them, visited a mother and found her infant’s 
eyes bandaged up, and on inquiring what was 
the matter, she was told that they were much 
inflamed and were being poulticed with boiled 
watercress, as Mrs. Jones next door said nothing 
could be better. Luckily the lady was able to 
persuade the mother to remove the bandage and 
to send for a doctor, who ultimately saved the 
infant’s sight, which would in all probability 
have been lost had not prompt action been taken. 


CENSUS. 

Statistics in regard to the blind were first 
scheduled in 1851, and it is gratifying to note 
that in each decade the number of blind persons 
in proportion to the population has been steadily 
on the decrease. The last census from which 
figures are available was the one in 1901, when 
the number of blind persons enumerated in 
England and Wales was 25,317; in Scotland, 
3,253 ; and in Ireland, 4,253. 

I am often asked whether blindness is really 
on the decrease, and my reply may seem rather 
paradoxical. It is this: blindness is on the 
decrease, but the number of blind persons is on 
the increase. And I prove my assertion in this 
way. By the census of 1851 there were 18,306 
blind persons in England and Wales, and in 
1901, 25,317, thus showing an increase of 7,011 
in the number of the blind. But, on the other 
hand, in 1851 there were 1,021 blind persons per 
million of the population, whereas in 1901 
there were only 778 per million, thus showing 
a decrease of blindness in proportion to the 
population. | 

The statistics in regard to the blind from the 
Census of 1911 are not yet published, but., I 
much fear that when they do appear they “all 
be valueless for the purpose of comparison, as 
returns were asked for only those who were 
“totally blind.” Up till then the word “ blind 4 
only was used. Some time before the schedules 
were prepared for the Census of 1911 I had 
two interviews with the Registrar-General—en 
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the second occasion being accompanied by 
Mr. Bishop Harman, M.A., M.B., F.RB.C.S., 
Oculist to the London County Council Schools 
for the Blind—and we pointed out how essential 
it was for the purposes of statistics to qualify 
the word “ blind,” so as to include not only the 
totally blind (comparatively speaking, a small 
number), but all those who are blind for all 
practical purposes, and must be trained as blind 
persons. The Registrar-General was most 
sympathetic, and we fully expected, after the 
interview, that our reasonable request would 
be acceded to; but when the census schedule 
appeared, matters were made much worse than 
they had ever been before by the unfortunate 
addition of the word “ totally.” 


TYPES. 


The question of types is an all-important one 
for the blind, and it is a matter of much surprise 
that apparently no tangible type was in existence 
until 1784, when Monsieur Valentin Haüy, a 
Frenchman, was the first to teach the blind to 
read by means of raised characters—an italic 
type. In that year he took to Paris a pupil 
whom he had taught to read, and there gave 
exhibitions of his achievements, which created 
so much interest that in 1785 the National 
Institution for the Young Blind was founded 
in Paris—the first institution for the education 
of the blind in Europe. This system was 
apparently used for about half a century, as 
nothing more is heard of types until the thirties 
in the last century, when various systems were 
introduced by Gall, Fry, Alston, Howe, Lucas, 
and later on by Moon. A prize medal was offered 
by the Royal Scottish Society of Arts for the 
best and most suitable raised type for printing 
books for the blind, and this medal was won 
by Dr. Edmund Fry, whose alphabet consisted 
of ordinary capital letters slightly modified. 
However, all these types have now disappeared 
except Moon’s, although Lucas’s type lingered 
on until 1895 by means of a press for producing 
it at the Swiss Cottage School for the Blind, 
Hampstead, and the Roman type was issued 
until about the same date at Worcester by the 
Society for Providing Cheap Literature for the 
Blind. In this type I have in my possession 
the first examination papers that were set in 
1882 for applicants for Gardner scholarships, 
tenable at the College for the Higher Education 
of the Blind at Worcester. All the above- 
mentioned systems are “line” types, but the 
most important system was invented by a 
Frenchman, Monsieur Louis Braille, a pupil of 
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the Institution for the Young Blind at Paris, 
where this type was introduced in 1829. The 
letters are formed quite arbitrarily by varying 
combinations of six dots in an oblong. The 
great advantage of this type is that it can be 
written. But, notwithstanding this, it was not 
introduced into England until the latter half of 
the nineteenth century, and then mainly by the 
persistent efforts of Dr. Armitage. Now itis the 
recognised type in all the schools for the blind 
in the United Kingdom, and apt pupils can 
read it as fast, as correctly, and as intelligently 
as sighted persons read the ordinary type. I 
must here explain that there are now three 
grades in Braille, irrespective of shorthand, the 
first with words fully spelt out, the second with 
many useful contractions, thus saving much 
space in writing and printing, and the third 
highly contracted. There thus exist amongst 
us at the present time the two types, Braille and 
Moon. Although the laiter has been aptly 
described by Dr. Armitage as “the lesser light 
to rule the night,” it is of the greatest value to 
those going blind late in life, especially to the 
horny-handed labourer, whose sense of touch 
is unable to discriminate between the Braille 
dots. In our country the battle of the types 
amongst ourselves has apparently ended, or at 
any rate there is an armistice ; but in America 
there are systems differing from the two which 
have survived here, and movements have been 
set on foot to have one universal “ dot” system, 
at anyratefor the English-speaking blind people, 
so as to avoid the needless expense of producing 
books, as at present, in more than one such 
system. Whether such a happy state of affairs 
will ever come to pass, it is difficult to say, 
because the blind and their friends in the United 
Kingdom and those in the United States of 
America, are firmly convinced as to the merits 
of their respective types, but at the same time 
the enormous advantage of having only one 
type is freely and increasingly acknowledged. by 
all. Both Braille and Moon are easily learnt by 
the sighted, and by them taught to the blind. 


I should like to recommend to sighted persons 
who are desirous of studying the Braille system, 
a pamphlet, price 3d., by post 4d., called 
“ Black Dot Braille.” It is published by the 
British and Foreign Blind Association, and 
consists of selections of Æsop’s Fables in Braille 
(Grade II.) followed by reproductions in letter- 
press, the contractions being clearly shown in 
italics. This system of learning Braille is much 
less trying to the eyes than ordinary embossed 
Braille, which gives no contrast of colour. 
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Arithmetic is taught by means of Taylor’s 
octagonal board and pegs—a very simple and 
ingenious contrivance—and geography is taught 
by means of embossed maps. Fuller information 
on these and cognate subjects can be obtained 
on reference to Dr. Armitage’s “The Education 
and Employment of the Blind,” published in 
1871, and to Mr. W. H. Illingworth’s “History of 
the Education of the Blind,” published in 1910. 


EDUCATION. 


The past century has been well called “ The 
First Century of Care for the Blind.” Previous 
to that, only four institutions had been founded 
—viz., the one at Liverpool in 1791, which has 
the honour of being the first institution founded 
for the blind in the United Kingdom; then in 
1793 institutions were also founded at Bristol 
and Edinburgh, and in 1799 in London 
(St. George’s Fields). This last-named institu- 
tion was removed in 1902 to Leatherhead. At 
the present time there are thirty-four residential 
schools in England and Wales for elementary 
education and technical training, many of them 
receiving also day pupils. Every school has, 
or ought to have, a gymnasium, as physical 
training is considered of the utmost importance 
for the blind. Sir Francis Campbell considers 
physical training to be “the lever which gives 
force to all other education,” and without it a 
blind person, who has received a general educa- 
tion, “ is like an engine provided with everything 
necessary except motive power.” 

The London County Council has six day 
schools (certified by the Board of Education) 
and two residential schools, with accommodation 
for about 300 in the eight schools. There are 
residential Council schools also at Leeds, at 
Stoke-on-Trent, at Bolton, and at Gorleston-on- 
Sea; and eleven Council day schools in various 
parts of England. There are about 2,250 pupils 
in the residential schools and about 450 pupils 
under sixteen years of age in the day schools. 

In 1882 a great impetus was given to the 
education of the blind by the bequest of £300,000 
made by the late Mr. Henry Gardner for the 
benefit of blind persons residing in England or 
Wales. The administration of this Trust began 
' in February of that year. By the terms of the 
scheme, slightly varied in 1894, the income of 
the fund, after payment of the necessary 
expenses of management, has to be distributed 
as follows :—(1) Two-ninths shall be applied in 
instructing the blind in the profession of music ; 
(2) Two-ninths shall be applied in instructing 
the blind in suitable trades, handicrafts, and 
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professions other than the profession of music ; 
(3) two other of such nine equal parts shall be 
applied in providing pensions for the poor and 
deserving blind who may be incapable of earning 
their livelihood ; (4) the remaining three of such 
nine equal parts shall be applied in such manner 
as the committee think best for the benefit of 
the blind. Up to 1882 all legacies and con- 
tributions had been assigned to certain specified 
institutions, but then the committee of the Trust 
founded scholarships at some of the institutions, 
and also made grants towards meeting the fees 
of individual blind persons at various schools 
for the blind. 

On January 20th, 1886, a Royal Commission 
for the Blind, Deaf and Dumb, etc., was formed 
and made their report in 1889. The outcome 
of the recommendations and suggestions in this 
report was the Elementary Education (Blind 
and Deaf Children) Act, 1893, which came into 
force on January Ist, 1894. By this Act the 
education of all blind children between five and 
sixteen years of age is compulsory, and the 
school authorities (by the Education Act 1902 
the duties were transferred to the Local Educa- 
tion Authorities) are responsible for the provision 
of suitable elementary education for all blind 
children up to sixteen years of age in their 
respective districts, and full powers are given 
them for providing it. The parents of blind 
children are liable to contribute towards the 
expenses of the child such weekly sum, if any, 
as may be agreed on between the Local Educa- 
tion Authorities and the parent. The only 
exceptions are the cases of idiot and imbecile 
children, and pauper children resident in the 
workhouse or boarded out. These are left to 
be dealt with by the Guardians, who previous 
to the Act had the permissive power, which 
was largely exercised, to educate the blind. 
By this Act “ blindness ” was defined as “‘ too 
blind to be able to read the ordinary school 
books used by children.” All the residential 
and day schools for blind children under sixteen 
years of age in England and Wales are certified 
by the Board of Education under section 2 of 
the Act. But by this Act children have to leave 
school on attaining the age of sixteen, and it 
is quite impossible to expect blind children of 
that age to go out into the world and attempt 
to earn their own living. A further course of 
instruction for three, four, or five years at some 
technical school for the blind in the trade which 
they intend to practise is absolutely essential. 
Assistance for this object can be obtained from 
the Local Education Authorities, who for this 
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purpose are County Councils and County 
Borough Councils only, under the Education 
Act (1902), Part II., or from the Guardians of 
the Poor. In both cases, however, the powers 
are permissive only, and not compulsory, but 
year by year the powers are being more freely 
exercised. Efforts are being made by means of 
a Bill, to which I shall presently refer, presented 
to Parliament by Mr. Burgoyne in October last» 
to make it the duty of the local authorities to 
provide technical training for all blind persons 
over sixteen years of age for a period not exceed- 
Ing five years. It would be invidious to refer 
to many of the institutions for the blind which 
are doing excellent work, but there is one so 
outstanding that it is impossible not to mention 
it, as in that college a revolution has been made 
in the education of the blind, the effects of 
which are simply incalculable and must reach 
on from generation to generation. I need hardly 
say I refer to the Royal Normal College at 
Norwood, whose founder and principal for over 
forty years, Sir Francis J. Campbell, has recently 
retired. His success was extraordinary and was 
due to the principle he inculcated, viz., that 
the education of the blind must be at least 
equal, if not superior, to that of the sighted, 
and that physical training, to give them courage, 
confidence and self-reliance, was an absolute 
essential. At this college many students have 
been trained with remarkable success in music, 
and are holding appointments as organists, 
teachers, and pianoforte-tuners, and are self- 
supporting. 

In 1895 the Smith Training College, Church 
Road, Upper Norwood, S.E., was founded under 
the ægis of the Royal Normal College. It is 
recognised by the Board of Education as a 
training college for blind teachers of the blind, 
and many have passed through the college with 
distinction. 

Special mention must also be made of the 
College for the Higher Education of the Blind 
at Worcester, where many students have been 
trained for the Universities, and a very large 
proportion of them have taken their degrees 
with honours in Classics, Law or History. Many 
former students are now well-known clergymen 
of the Church of England, barristers, solicitors, 
etc., honourably and industriously maintaining 
themselves and their families in independence. 
There are several scholarships open specially 
for the blind at the Universities, viz. :—Four 
scholarships of the value of £60 a year each, 
tenable at any of the Universities, are granted 
by the Committee of Gardner’s Trust for the 
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Blind. There is also ‘“‘ The Fawcett Memorial 
Scholarship,” value £50 a year, tenable by blind 
persons for four years at any of the Universities 
of the United Kingdom, including women’s 
colleges. The trustees of this scholarship are 
the Clothworkers’ Company, 41, Mincing Lane, 
London, E.C. Scholars must be not less than 
seventeen nor more than twenty-three years of 
age at the time of election. The George Barker 
Memorial Scholarship, value £50 a year, and 
tenable for four years at Queen’s College, Oxford, 
is granted to blind persons who intend to study 
for the Final Honour School of English Language 
and Literature. 

There are, as I have said, many excellent 
schools, and there are also many most efficient 
teachers of the blind, both blind and sighted, 
who are giving the children a thorough education 
by drawing out the mental, moral and physical 
qualities lying dormant, and only waiting to 
be quickened by the hands of experts. The 
advisability of employing blind teachers for the 
blind is a question often discussed, and in 
February last year a special meeting of the 
superintendents and. heads of institutions and 
workshops for the blind in England and Wales 
took place in London, when a memorandum as to 
the employment of blind teachers was drawn up, 
from which I cull the following :— 

“ It is generally admitted that a combination of 
blind and sighted teachers on the staff of a blind 
school produces the best results. To counteract 
the prevalent prejudice, and secure fair treatment 
for properly qualified blind teachers, strong steps 
must be taken immediately. It is therefore 
suggested that a resolution on similar lines to the 
following be agreed to :— 

“<That whereas experience has proved that a 
combination of blind and sighted teachers on the 
staff of any institution for the blind produces the 
best educational results, because—(a) The teacher, 
being blind, realises the needs and difficulties of 
the pupils better than a sighted teacher. (b) The 
blind teacher far excels his sighted colleagues in 
making clear those subjects where the apparatus 
used is especially adapted for the blind. (c) The 
presence of the blind teacher in the school acts as 
a stimulating example and inspiration to the 
pupils.’ 

“ Be it therefore resolved: ‘That this repre- 
sentative meeting will use its best endeavours to 
promote the employment of duly qualified blind 
teachers in schools for the blind; and, further, 
will sanction, approve, and assist any effort which 
will have the effect of removing the prejudice 
against the employment of duly qualified blind 
teachers.’ ” 


There are, however, certain conditions, as 
Lady Campbell well pointed out at the meeting, 
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which are essential to the success of blind 
teachers. 


COLLEGE OF TEACHERS OF THE BLIND. 


The College of Teachers of the Blind (recog- 
nised by the Board of Education) was started 
at a meeting convened by the British and 
Foreign Blind Association and held on July 5th, 
1907. At this meeting, Dr. Eichholz, His 
Majesty’s Inspector of Special Schools, was 
present, with whom the idea of the formation 
of the college originated, and he explained to 
the meeting the very useful purpose that the 
college would serve in the education of the 
blind by raising the standard of teachers engaged 
in this special work. The college was established 
with the primary object of encouraging teachers 
to submit their special qualifications for teaching 
the blind to the scrutiny of an accredited 
examining body, so that upon proof of fitness 
a certificate of efficiency might be awarded to 
them. The first examination took place at 
Henshaw’s Blind Asylum, Manchester, in July, 
1908, when thirty-three candidates entered. 
Since then an examination has been held 
annually, with the result that eighty teachers 
have been awarded certificates. The office of 
the college is that of the British and Foreign 
Blind Association, Great Portland Street, W., 
and the hon. registrar is Mr. Henry Stainsby. 


BILLS. 


During the present session of Parliament, two 
Bills on the Education of the Blind have been 
introduced by private members. One by 
Mr. Bowerman, on March 13th, 1912, and the 
other by Mr. Burgoyne, on October 28th, 1912. 
The memorandum to the first Bill (Bill 77) 
states that the object of the Bill is to provide 
for the technical education of the blind by the 
establishment and equipment of technical schools 
and workshops; for the maintenance of adult 
blind workers and the incapable blind; and for 
the provision of vehicles or travelling expenses 
for those attending the technical schools and 
workshops. 

The memorandum to the second Bill (Bill 317) 
states that the object of the Bill is to provide 
for the technical education of the blind by con- 
tributions to existing schools and institutions, 
or by the establishment and equipment of 
technical schools where necessary; for the 
employment of the blind by contributions to 
existing institutions for the blind where such 
work is carried on, or by the establishment and 
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equipment of workshops where necessary; for 
grants in respect of augmentation of wages 
earned by persons so employed; and for the 
provision of the expenses of blind persons at 
institutions or hostels while under technical 
instruction. 

It will be noticed that the Bills travel, more 
or less, over the same ground. 'Fhe former one 
originated with the National League of the Blind 
of Great Britain and Ireland, a society composed 
of blind members and registered under the 
Trades Union Acts. A somewhat similar Bill 
has been introduced on several previous 
occasions. It has the support of the Trades 
Union Congress Parliamentary Committee. 

The latter Bill was drawn up by a special com- 


‘mittee appointed at a meeting of representatives of 


institutions and societies for the blind throughout 
the United Kingdom, and was then submitted 
to counsel to frame. There is no time to compare 
the two Bills, and therefore I will only say that 
the chief point of difference is that in the first 
Bill there is provision for a minimum wage, 
which is not in the second Bill. However, 
during the last few weeks there have been con- 
ferences between some of the promoters of the 
two Bills, and it is much hoped and believed 
that some agreement will be arrived at so that 
it will be possible to go forward with one united 
Bill next session, in the expectation that it may 
possibly be taken up as a Government measure. 
That some State assist#hce is required to provide 
technical schools and workshops and to augment 
the wages earned by the blind cannot be gainsaid 
by anyone conversant with the great needs of 
the blind in these special directions. But it is 
all-important that such assistance should not 
kill, nor even maim, that valuable voluntary 
work, which has done, and is doing, so much 
for the blind by sympathy and personal contact 
with individual blind persons. 


THE BRITISH AND FOREIGN BLIND ASSOCIATION 
AND BRAILLE Books. ; 

The production of Braille books, whether 
written singly by hand or multiplied by the 
embossing press, dates in England from 1868, 
when the British and Foreign Blind Association 
for promoting the education and employment of 
the blind was founded by Dr. Armitage and a 
few other blind men. The embossing-press gives 
quantity and the hand-frame variety of books. 
With regard to the production of books by 
mechanical means, these can be embossed from 
type or stereotyped plates, but the latter are 
found to be far superior to the former, first, 
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because much more matter can be “‘ set up ” in 
a given time on the plates than by means of 
the type ; second, because the thin metal plates 
can be stored away and brought out again for 
use when required, whereas type would have 
to be distributed or expensive stereos made from 
it. Type is now used to a limited extent in a 
few countries, but book production by plates 
largely prevails and will prevail. 

The preparation of plates was at first per- 
forméd by hand, every dot entailing three blows 
with a hammer on a punch. Nevertheless large 
quantities of plates were thus produced by the 
association, the work of largest proportions being 
the Authorised Version of the Bible. A blind 
stereotyper—Mr. John Ford, still in the employ 
of the Association—undertook this work, which 
occupied him for three and a half years and 
involved twenty million blows with his hammer. 
These plates (all of brass) were presented by 
Dr. Armitage to the British and Foreign Bible 
Society, and were in use until about two years 
ago, when, on account of their worn condition 
and the old form of Braille used, they were 
discarded. The Association undertook most of 
the work of preparing the plates now in use. 

The new method of preparing plates is by 
means of stereotyping machines of various kinds. 
With these machines it is possible to “ set up ” 
from copy at about the same rate as letterpress 
is set up on a linotype machine. Experiments 
are now ‘being made %by the Association to 
produce. stereotyping-machines of a greatly- 
improved pattern, and it is probable that 
pneumatics will be applied, and the operator will 
require only to press the required combination of 
keys, and that lightly as in a pneumatic organ, to 
stereotype the Braille characters. The plates 
are all folded and the “‘stereo”’ thus produces 
matter on two thicknesses of metal at one and 
the same time. The dots on one plate fall into 
the corresponding depressions on the other, and 
produce a die and counter-die. When placed in 
the embossing-press with the paper laid between 
the two plates, the most perfect results possible 
are obtained. The Association possesses 73,811 
large two-page book-plates, and during 1912 
produced 161,919 Braille books, magazines, 
newspapers, etc. Its catalogue is five times as 
large as those of all the other publishing houses 
of English Braille put together. 

The illustrating of books—not by embossed 
pictures, but by raised diagrams—has been 
enormously extended and cheapened by the 
Association within the last four years. All book- 
plates are now of zinc, and these are also used 
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for illustrations, the figures being first drawn 
on paper and then transferred to the plates. 
The plates arelaid on a bed of pitch, and the 
diagrams embossed by hammer and punch, 
or in some cases by a special diagram-making 
machine. l i 

The embossing process has also lately under- 
gone great changes. Until recently it was con- 
sidered necessary, in order to get the best results, 
to moisten the paper before embossing upon it. 
This wetting process has now been discarded by 
using a specially-manufactured paper on a hot 
press. When the dry paper comes into contact 
with the hot plates fixed in the press, it momen- 
tarily softens and is virtuglly remoulded. On 
leaving the press it instantly hardens. The new 
presses of the Association, each costing about 
£300, are capable of embossing at a maximum 
speed of 6,000 foolscap pages per hour—fifteen 
times faster than by the old presses. The presses 
are driven by self-contained electric motors and 
rheostats. The heat is also electrically applied, 
both on the type-bed and the moving platen. 
The new process has given great pleasure to 
blind readers, as the embossing is much more 
pleasant to the touch than formerly. The 
following extract from a letter to the secretary 
of the Association, written by the blind and 
deaf editor of a Swedish Braille newspaper, 
exemplifies this :— 


“I have just received Progress (one of the Asso- 
ciation’s magazines), and I must congratulate you 
with all my heart, and thank you on behalf of the 
blind for the new press you have invented, as I 
cannot but regard it as a gift to the world. You 
would laugh at me if you saw with what pleasure I 
am sitting and rubbing (not reading) my fingers up 
and down to the left and to the right in pure delight 
at the excellent print.” 


An examination of the Association’s catalogue 
will reveal the varied nature of its books. The 
most recent series (and the most interesting, 
because fully illustrated) is the Scientific Sericr. 
A few years ago a blind member of the Council 
—Mr. H. M. Taylor, J.P., M.A., F.R.S., Fellow 
of Trinity College, Cambridge—founded an 
Embossed Scientific Books Fund, from which 
grants are made towards the preparation of the 
plates of selected scientific books. The publica- 
tion of these valuable books marks an epoch in 
the history of the education of the blind. All 
books for the blind are costly to produce, cn 
account of their great size. In order, therefore, 
to place them within the reach of the blind, it 
is necessary to sell them at prices considerably 
less than cost. The plates for a book of average 
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size cost about £30. Such a book occupies three 
large foolscap volumes. 

The Association is now appealing for funds to 
complete its large new buildings in Great 
Portland Street, W., and when these are occupied 
its output of books, magazines, etc., can be 
enormously increased. 


LIBRARIES. 


Books in raised types are absolutely necessary, 
not only for the education of the blind, but 
also for the extension of their knowledge and 
their.enjoyment. It is impossible to estimate 
the amount of good that the libraries for the 
blind do, or the extent to which they relieve 
what must otherwise have been the vacuum of 
many long and tedious hours. As Miss Helen 
Keller—that clever blind and deaf lady whom 
the late Mark Twain called the most remarkable 
person of the time—well said on one occasion: 
“ Everyone who helps to furnish books will help 
to make the blind happy and resourceful beneath 
the shadow of an irreparable calamity. Books 
open to them a world where things are for ever 
new, bright, and brimful of interest.” Nearly 
all the institutions and societies for the blind, 
and also some public libraries, have books in 
types used by the blind. The public library at 
Oxford has a good and extensive collection of 
classical and standard works for the use of blind 
students at the University. The following are 
the chief special circulating libraries, viz., those 
connected with the Home Teaching Society 
(London), the Indigent Blind Visiting Society 
(London), the Manchester and Salford Blind Aid 
Society, the Northern Counties Blind Society, 
and the National Lending Library (London). 

Forty years ago, books in raised types were 
very scarce, eg., the Braille library at the 
Royal Normal College in 1872 consisted only of 
“John Gilpin,” “Simple Susan,” and “‘ Anecdotes 
of Dogs,” although there were some other books 
in Moon. And a little more than fifteen years 
ago a lady guardian told me she had inquired 
at one of the London workhouses what books 
were available for the blind, and she was informed 
that there was only one book in Moon. This 
interesting and precious volume was “ The Third 
Book of Moses called Leviticus.” 


NATIONAL LENDING LIBRARY. 


This library needs special mention, as not long 
before the date on which Dr. Armitage read his 
paper on the blind, this library, which has since 
grown to rank among the largest libraries for 
the blind in the world, was founded in a little 
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back room in Hampstead by a blind woman 
and her friend. 

It was in 1882 that Miss Martha Arnold (blind) 
and Mrs. Dow started the library. At first only 
a few books were bought with the help of a 
grant from Gardner’s Trust, and some annual 
subscriptions collected by Mrs. Dow, then Miss 
Howden, while Miss Arnold acted as hon. 
librarian. 

In 1904 the library was removed to 125, 
Queen’s Road, Bayswater, where it still remains, 
though it has quite outgrown the premises. It 
now possesses 17,000 volumes (16,000 in Braille 
and 1,000 in Moon) of literature and 3,000 pieces 
of music, and about 1,300 volumes are added 
annually. There is even an Esperanto section, 
containing some 300 volumes. 

The books are circulated throughout the 
United Kingdom to individuals, to societies and 
schools for the blind, and to public libraries, 
there being 6,000 readers in all, most of them 
among the poorer classes. 

In 1906 the sympathetic concession of the 
Post Office, by which an embossed volume may 
travel for lłd., where it formerly cost 7d., 
rendered possible a much greater freedom of 
circulation, and the most isolated blind man may, 
and does, receive his regular consignment of 
books to cheer his loneliness, though the expense 
of carriage remains a serious consideration, the 
books being very bulky. There is a special fund 
connected with the National Library to help 
readers to meet this heavy burden when 
necessary. 

One of the most important recent develop- 
ments is the growing interest of Public Library 
committees in the distribution of literature to 
the blind. Nearly forty towns now have books 
on loan from the National Library for their 
blind readers, and the movement is increasing. 
A few public libraries have collections of their 
own, but the permanent collection has not been 
found altogether satisfactory, so much space 
being required for storage of an adequate 
embossed library, and a small stock being soon 
out of date. Few public libraries would be 
willing to give the necessary space required, as 
will be readily understood when it is remembered 
that “ Dombey and Son,” for instance, in Braille 
occupies some three feet of shelf-room, and makes 
sixteen large volumes. Further, without a staff 
of Braille writers new books are difficult to 
procure. By affiliation with a specialised library 
for the blind, public libraries obtain a good loan 
collection, and thus offer to their readers a con- 
tinually varied and renewed choice. This 
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system has an added advantage, that of giving 
the blind man his share of municipal benefits. 
All the other libraries for the blind are charities. 
At the public library the blind man has the same 
rights as his seeing companions. 

Now we come to the crux of the situation as 
regards libraries for the blind. It is not possible, 
as in the case of the more happily-placed libraries 
for the seeing, to obtain from the nearest book- 
shop anything that is required. Long and 
arduous is the process of book production. A 
certain number are printed (or stereotyped) 
every year by the Braille and Moon publishing 
houses, but these are not nearly sufficient in 
number, though they are eagerly welcomed, and 
their number is increasing. At present, how- 
ever, the National Library depends mainly on 
a devoted staff of about 500 voluntary writers, 
ladies and gentlemen who give their time to 
transcribing books by hand. The process is 
slow and tedious, but a book will last twenty 
years if well Brailled. The library claims to 
receive as perfect work from some of its voluntary 
writers as any ever produced by ordinary print. 

The educative value of technically-accurate 
Braille to the blind cannot be overrated. We 
cannot be too careful to place before them the 
correct Braille equivalents of significant print 
uses. Therefore the efforts of the National 
Library to obtain absolute accuracy of Braille 
writing cannot be too highly commended. That 
volunteer Braillists, when given the chance, 
gladly qualify themselves for the high standard 
so raised is amply proved by the numbers who 
have undergone rigorous training at the library 
during the past two years. 

Duplicates cf the books so produced are made 
by paid and volunteer blind copyists, this being 
an excellent auxiliary occupation for the 
educated blind. There have been many to 
whom this work has meant a keen and healthy 
interest. 

A further advantage of hand-written Braille is 
that any book that is needed can be produced, 
no matter how long. Frequently the library 
has been able, through its voluntary writers, to 
have written books specially needed for examina- 
tion or other purposes. Only last November a 
young man in Glasgow wished to attend a course 
of University Extension lectures, for which he 
required “ Eugenie Grandet,” by Balzac. The 
book was Brailled for him in time to place him 
on an equality with his fellow students. 

It follows that books for the blind being 
extremely expensive and, after all, few in 
number, for even the largest collection of 17,000, 
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that of the National Library, represents only 
about 6,000 of our own volumes, it is important 
to make the very utmost use of those we have 
and to guard against any form of cverlapping. 

For this reason, at the last Conference on the 
Blind, held at Exeter, 1911, a committee was 
appointed to inquire into the possibility of 
greater union among existing libraries, and more 
especially to promote the compilation of a 
universal catalogue, to comprise the whole of 
the embossed literature at present existing in 
this country, whether in the possession of 
schools, institutions, or individuals. This cata- 
logue will soon be completed. As it is made on 
the card system, it will be kept continually 
up to date. 

As regards the federation of libraries, a scheme 
is under consideration whereby the valuable 
books in the various libraries may be rendered 
accessible to those who need them wherever 
resident. The first step was to obtain a know- 
ledge of their existence and whereabouts. This 
has been done by means of the universal cata- 
logue. 

The federation of some of the larger libraries, 
working through the agency of a species of 
clearing-house, will readily deal with the simpler 
question of distribution and supervision. 

When we remember that half a century ago 
Braille was practically unknown in England, 
that Moon was in its infancy, that every effort 
that has been made in this direction has been 
one of private charitable enterprise, I think we 
may congratulate ourselves that so much, little 
as it is, has been accomplished. 

The time has now come for a wider and more 
comprehensive grasp of this very serious question 
of libraries for the blind. There is an oppor- 
tunity here for a most beneficent and helpful 
institution, one which could send books wherever 
needed to supplement the local supplies, one 
which might help forward the work of blind 
education, as public libraries should and often 
do help forward the education of the masses, 
by supplying the books which will make them 
desire to read and learn for themselves. 

The National Library has done excellent 
pioneer work in this direction, though hampered 
by lack of funds. It remains for the future to 
expand vastly its scope and powers of working 
until it becomes the recognised central library 
for the “ blind ” world. 


MAGAZINES, 


There are more than twenty magazines in 
raised type, either printed or hand-written, of 
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which two are in Moon type and the rest in 
Braille. The first one was started by the late 
Dr. Armitage in 1881 in Braille type, and is 
published monthly. It is called Progress. A 
weekly edition of the Daily Mail has been issued 
in Braille every Saturday since December lst, 
1906. There are also two magazines published 
in the ordinary type, viz., The Blind, started 
in 1898, and issued quarterly, and The Braille 
Review, started in 1903, with which The Teacher 
of the Blind was incorporated last January. 


AFTER-CARE. 

This subject is a most important one, as on 
it the success of a blind worker largely, if not 
mainly, depends. There is no time to go fully 
into it, but I should like to refer those who seek 
information on this question to a very helpful 
and interesting leaflet entitled, “ After-care for 
the Blind,” in which Miss Beatrice Taylor deals 
with the matter in a clear and succinct manner. 
And “The Blind Comrade,” by Mr. Stuart 
Johnson, should be in everybody’s hands, as it 
gives most complete and useful information to 
those who wish to assist the blind in the right 
way. Both pamphlets can be obtained from 
the organising secretary of the Metropolitan 
Union of Societies, ete., for the Blind. When 
a blind man has learnt his trade the serious 
part of his life begins, because he has to fight 
the battle of life and try to earn his own living. 
And unless he has someone to befriend him and 
put him in the way of employment, it will indeed 
go hard with him. 


Home TEACHING SOCIETIES. 

Excellent work is being done in London by 
the Home Teaching Society, with its fourteen 
blind teachers, and by the Indigent Blind Visiting 
Society, with its nine blind teachers, in teaching 
the blind in their own homes how to read the 
raised types. In the United Kingdom there are 
over seventy similar societies doing good work. 
These societies have been in many instances the 
pioneers in the work for the blind. Nearly 
every workshop in England is the outcome of a 
Home Teaching Society. Such a society is 
formed, and very soon the committee find that 
in the district there are trained young men and 
women eager to work but unable to get employ- 
ment, and that a workshop is necessary to give 
them a fair opportunity of earning their living 
by the trades in which they have respectively 
been instructed. 

EMPLOYMENT. . 

Not only the employment of the blind, but 

also the sale of their products at a remunerative 
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price, are burning questions which many of us 
have worked at for years, and the problem is 
still as acute and as difficult as it ever was. 
Those who have been trained at the Technical 
Schools for the Blind, and desire to carry on the 
manual trade they have learnt, must either get 
employment at one of the workshops for the 
blind or work at home on their own account. 
There are many special advantages in a work- 
shop, such as suitable workrooms, warm and 
well-ventilated, the best material at hand, 
purchasers found (but with difficulty) for the 
goods when made, and constant employment 
with regular wages, which, as a rule, are supple- 
mented as a compensation for blindness. But, 
above all, there is the great advantage of sighted 
supervision and assistance when necessary, 
These advantages are not at hand for those 
working independently at their own homes, and 
they are, therefore, very severely handicapped, 
not only in the purchase of material, but in the 
time they lose in obtaining orders and delivering 
their goods, not to mention often having to work 
in a small confined room. And here I should 
like to say that incalculable injury is done to 
the cause of the blind by the sale of badly-made 
goods. The public make blindness accountable 
for the bad work, whereas it is probably to be 
accounted for by insufficient instruction or want 
of proper supervision. The fight for existence 
in the sighted world to-day is severe enough, 
but with the blind it is ten times worse. Under 
the most favourable conditions of labour, a 
blind person cannot compete on equal terms with 
the seeing. Miss Helen Keller, to whom I have 
previously referred, in one of her brilliant letters 
in support of the New York Association for the 
Blind, says :— - 


“ Opportunity to work is the boon the blind ask 
of their fellow-men. Work, profitable work, robs 
blindness of its cruellest sting, it pervades our 
darkness with the light of joy and contentment. 
You cannot bring back the sight to the vacant 
eyes; but you can give a helping hand to the 
sightless along their dark pilgrimage. You can 
teach them new skill. For work they once did 
with the aid of their eyes you can substitute work 
that they can do with their hands. They ask only 
opportunity, and opportunity is the torch of dark- 
ness. They crave no charity, no pension, but the 
satisfaction that comes from lucrative toil, and this. 
satisfaction is the right of every human being.” 


Mr. Stainsby, secretary-general of the British 
and Foreign Blind Association, who brought the 
Royal Institution for the Blind at Birmingham 
into the position of one of the leading institutions 
for the blind in the United Kingdom, is a firm 
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believer in workshops as the best way of employ- 
ing the blind, and in a paper on ‘“‘ After-care,”’ 
which he wrote in 1906, he speaks out very 
strongly in the following words :— 

“The provision of suitable and remunerative 
employment for the blind has been a problem for 
many years, and continues to grow in importance 
and difficulty on account of the large numbers who 
demand—and rightly demand—work. I have had 
experience in every phase of blind labour, and have 
come to the unalterable conclusion that nine blind 
workers out of every ten must be employed in 
special workshops for the blind, if they are to 
succeed in life. I am wilful enough to refuse to 
believe that the blind, as a class, can succeed away 
from the oversight, care, and assistance which well- 
managed workshops afford. My reasons are legion, 
but a few of the most important advantages of 
workshops -over the independent home pursuits 
may not be out of place. .. . The workshop system 
affords to the blind: (a) Constant employment, 
with no short time from year’s end to year’s end; 
(b) Trade rate of wages—no sweating; (c) Augmenta- 
tion of wages to help to compensate for blindness ; 
(d) A minimum wage; and, (e) Relief during sick- 
ness, and a supply of hospital, dispensary tickets, 
etc. To sum up, constant work, a living wage, and 
lifelong oversight and care. These conditions 
cannot be fulfilled except in connection with the 
workshop system. . . . The whole question of 
after-care in the case of the blind is briefly summed 
up in one word, ‘ workshops.’ ”’ 

In England and Wales there are fifty-three 
workshops for the blind, in which there are over 
1,700 blind persons employed. In London the 
workshops for the blind were federated in 1910, 
and a Federation Board, with a representative 
from each federated institution, was formed in 
order to promote co-operation among the 
federated societies, with a view to greater 
efficiency and economy. 


SHORTHAND AND TYPEWRITING FOR 
THE BLIND. 

Although the early models of typewriting- 
machines were invented for the use of blind 
people, the use of the typewriter for com- 
mercial purposes did not become possible until 
some ready means were found by which matter 
could be recorded rapidly, and transcribed at 
leisure. 

The use of the Edison-Bell commercial 
phonograph was a great step forward, and 
although this or kindred instruments are still 
employed, for obvious reasons they do not 
occupy the same position as shorthand. 

Prior to 1899 considerable thought had been 
bestowed upon this matter, especially by the 
then secretary of the General Institution for the 
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Blind, Birmingham, Mr. Henry Stainsby, and in 
May, 1899, the editor of the Braille magazine, 
Hora Jucunda, offered a prize of £5 for the best 
system of shorthand for the blind. This prize 
was won by the Birmingham Institution, and 
the system was adopted in schools for the blind, 
both at home and abroad, and was in use until 
January, 1911, when it was revised by a com- 
mittee appointed by the Council of the British 
and Foreign Blind Association. At first the 
system was used in conjunction with the ordinary 
Braille frame, and then for a longer period it was 
written on a “ Hall”? Braille writer. The draw- 
back to this otherwise excellent machine was 
that the Braille was written on sheets of paper, 
which necessitated a loss of time at the end of 
each line and when recharging the machine with 
paper. 

To obviate this difficulty, and to give con- 
tinuous writing, Mr. Stainsby in 1899 invented 
the shorthand machine, which writes on a strip 
of paper fed from a roll. This machine is called 
the “ Stainsby-Wayne ’? shorthand machine— 
the name “ Wayne” being used as just recognition 
of the maker who, at considerable pains and 
expense to himself, worked out Mr. Stainsby’s 
ideas. 

Many educated blind men and women—but 
principally the latter—are engaged as correspon- 
dence clerks, and thereby earn good salaries. 
Their typing is rapid and extraordinarily 
accurate, while the speed of their shorthand 
varies from 80 to 160 words per minute. The 
average speed is about 100 words per minute. 
The Birmingham Royal Institution, the Royal 
Normal College, and other institutions, have 
typewriting departments where blind women 
are employed, and where the public is invited 
to send any typewriting required. 

The occupations usually taught to males are 
typewriting and shorthand, the making of 
baskets, brushes, mats, sacks, rope, ship-fenders, 
mattresses, and also pianoforte-tuning, chair- 
caning, massage, boot and shoe repairing, and 
wood-chopping. Females are taught weaving, 
typewriting and shorthand, massage, to make 
brushes and fancy baskets, to knit, net, sew, 
crochet, cane chairs, etc., and how to ‘use 
knitting-machines. Many of the blind are also 
educated with great success in the profession of 
music, and others are prepared for a Univer- 
sity career. A few blind men are engaged in 
poultry-farming, and others in hawking tea, 
fowls, eggs, etc. 

As will be seen from the above list, the trades 
which the blind can carry on, are very limited. 
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The manufacture also of the articles costs, as a 
rule, more than those goods made by seeing 
persons, because the blind work slower and need 
sighted supervision. There is a great need to 
discover new and more remunerative work for 
the blind. Telephone switch-boards are being 
managed in the United States by blind people 
with much success, and there are also in England 
a few operators who have been specially trained 
for the work at the Royal Institution for the 
Blind at Birmingham. On one occasion I heard 
of a barber who had gone blind and was still 
carrying on his trade. I thought that this might 
be a new opening for the blind, and I wrote at 
once for full particulars, but my hopes in this 
direction were blasted by the following sentence 
in an otherwise satisfactory report on the man : 
—‘‘He manages to shave his old customers 
because he knows the shape of their faces, but ”’ 
—and here I think you will agree with me that 
the following words speak volumes—“ new 
customers never come a second time.” 


UNIONS OF INSTITUTIONS, SOCIETIES AND 
AGENCIES FOR THE BLIND. 


The whole of England and Wales is mapped 
out into se¥en unions, or districts. These 
- unions have been formed to promote the general 
welfare of the blind, to enlist fresh sympathy 
and interest on their behalf, and to befriend 
them in every possible way, so that no blind 
person. shall be left uncared for. 

The following are the chief objects of the 
unions :—(a@) To compile a register of the blind. 
(6) To promote such intercourse amongst exist- 
ing agencies and individuals interested in the 
welfare of the blind as may lead to the organisa- 
tion, co-ordination, and extension of work on 
their behalf. (c) To stimulate the prevention 
of blindness by free distribution of leaflets, etc. 
(d) To form societies in districts where none 
exist. (e) To encourage the after-care of pupils 
leaving institutions. (f) To promote employ- 
ment. (g) To visit and care for the sick, aged 
and helpless, at their homes or elsewhere. 

The North of England Union, founded in 1906, 
was the first to be formed and consists of the 
six northern counties. There is no doubt that 
when the seven unions are in thorough working 
order, they will be of inestimable benefit to the 
blind, especially to those who do not live in any 
of our large towns. 

There is a union of unions, consisting of 
elected representatives from each union, which 
meets annually in order to promote unity of 
action and to discuss difficulties. 
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CONFERENCES. 
Conferences on matters relating to the blind 
are now held triennially in the United Kingdom. 
The last one took place in Exeter in 1911, and 


` the next International Conference will be held 


in London in June next year. It is expected 
that it will be on a larger scale than any previous 
one, and the exhibition of goods made by the 
blind in all parts of the world will be a special 
feature. Committees appointed to organise the 
Conference are already hard at work. 

There are several important questions, in- 
cluding that very difficult one of pensions, which 
are outside the purview of this paper, and 
therefore I will conclude by saying this: The 
honest, hard-working blind man does not ask 
for, or expect, pity, except as an incentive to 
vigorous action, but he does count on practical 
and active sympathy to assist him in earning his 
own living, as he realises to the full that this 
cannot be done without the aid of his sighted 
brother. It is terrible to be blind as well as 
poor, and most of them are poor because they 
are blind, and through no fault of their own. 
It is estimated that in every 1,285 persons in the 
United Kingdom there is one who is blind. 
What are the 1,284 persons who can see going to 
do for their blind unit ? Surely there are some 
who will lend helping hands ? The work is not 
difficult, and will be found most interesting and 
fascinating, and with the seven unions now in 
existence there can be no excuse as to ignorance 
of what is needed, as the hon. secretaries of the 
respective unions are only too glad to give 
information to anyone who is anxious to help 
those who are sorely handicapped by that dark 
curtain drawn across their eyes. Try to realise 
—it can be but a feeble effort—what your 
position would be, if you were suddenly stricken 
with blindness. Then try to imagine what 
sudden blindness must mean to the father of a 
family, the mother of young children, the man 
or woman in the full strength of young life, the 
school teacher, the working-man. It spells 
disaster, unless there is some sympathetic, level- 
headed sighted person at hand to give immediate 
comfort and help. A certain number of people, 
sighted as well as blind, will not work, and prefer 
to beg, but there are hundreds of blind persons 
throughout the United Kingdom who are in 
desperate poverty, loneliness and helplessness, 
simply because there is no kind friend to point 


‘out to them that life is still worth living, that 


someone cares for them, and that there is some- 
thing for them todo. Itis far better to prevent 
the downward tendency instead of waiting until 
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the persons are reduced to begging, when it is 
extremely difficult, if not impossible, to persuade 
- them to give it up, as—alas! that I have to 
say so, but the evidence is too strong—begging 
not unfrequently is more profitable, in conse- 
quence of indiscriminate charity, than many of 
the trades in which the blind are employed. 
Such charity is not only highly demoralising to 
the blind themselves and their relations, but 
also impedes the work which is in progress for 
the amelioration of the condition of the blind. 

My last words are these, taken from Mr. Leslie 
Stephen’s “Life of the late Henry Fawcett ’— 
“ Briefly, his (Fawcett’s) advice to his fellow- 
sufferers was always: ‘Do what you can to act 
as though you were not blind, be of good courage, 
and help yourselves.’ And his advice to the 
seeing was: ‘Do not patronise; treat us without 
reference to our misfortune, and, above all, help 
us to be independent.’ ” 


DISCUSSION. 


Mr. Guy M. CAMPBELL referred to the lucid 
and masterly way in which the author had dealt 
with his subject, and expressed the hope that he 
would long continue his work in the service of the 
blind. If Dr. Armitage had been rightly described 
as ‘‘the benefactor of the blind,’ a suitable 
expression for Mr. Wilson was their “father 
confessor.” Theauthor had pointed out, in dealing 
with the unions, that workers were endeavour- 
ing to standardise their efforts for the blind, in 
order to prevent overlapping. Springing from 
this endeavour, the hope had arisen among those 
interested that some standardising principle could 
also be applied to the work of the blind; in other 
words, that a standard of efficiency from an 
“ employable ” point of view might be arrived at. 
Different ideas on this question prevailed in 
various parts of the country; but, as it appeared 
to the speaker, much good would be done if a 
universal standard could be agreed upon in respect 
to the different employments. He thought that 
everything possible should be done to impress 
upon seeing persons the necessity of regarding 
the blind more as human beings and less as 
a race apart. Nothing tended more to stultify 
the blind and diminish their opportunities of 
gaining employment than this tendency to 
dehumanise them. Blind people should be 
given to understand that their work must 
not merely be equal to, but better than, the 
work of seeing persons; the handicap of blindness 
rendered it imperative that the employer of blind 
labour should realise that his work would be better 
done, at the same rate of pay, than by those in 
possession of sight. There would still remain the 
great problem of how best to employ the blind. 
Again, it was necessary to instil into the minds of 
the’ blind the value, to the seeing eye, of such 
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things as personal appearance, inasmuch as em- 
ployers did not approve of defects, such as un- 
couthness and untidiness, in the persons employed. 
The employment of the blind would have to be 
treated from a business standpoint. A blind 
employee must be made aware that in failing 
to keep his or her post, be the occupation what 
it might, he or she was injuring the prospect 
of future employment for some other blind person. 
The blind must work hard in their employment, 
and sufficiently well to persuade employers of the 
advantage of helping them by putting such employ- 
ment in their. way. The speaker desired to point 
out that nearly 60 per cent. of the 25,000 blind 
persons spoken of by the author were unemploy- 
able, by reason of the fact that their blindness was 
acquired too late in life to permit of their being 
trained to earn a livelihood; they might earn 
something, but could not hope for independence. 
This circumstance brought into prominence, for the 
consideration of future conferences, the question 
of following more closely the German methods of 
providing homes, etc., forthe blind. Such a course 
would, he felt, help materially to eliminate the 
idea that every blind person was capable, with 
training, of becoming employable. 


Mr. HENRY StarinsBy observed that for ade- 
quately full treatment the author’s subject would 
require a volume rather than a paper. Lord 
Algernon Percy had directed attention to the 
blind-deaf, sufferers from the double affliction of 
darkness and silence, and, in this connection, the 
speaker would say that there were not less than 
400 victims of this misfortune in the kingdom, 
60 being children under sixteen years of age. The 
schools for the blind were unable adequately to 


. deal with these cases, inasmuch as there were no 


competent teachers of the deaf-blind. The College 
of Teachers of the Blind and the College of 
Teachers of the Deaf had arranged conferences, 
and resolutions had already been passed to the effect 
that schools—one school would not suffice—should 
be established in this country for the education of 
the blind-deaf. It was to be deplored that many 
persons thus afflicted’ were merely existing in 
workhouses, and the speaker cited the instance of 
a woman who complained that while others had 
been able to go to church on Sunday, it was her 
fate to remain at home, while the whole of last 
Christmas Day was spent in solitude, no one taking 
the trouble to communicate with her. A redeeming 
feature of her case was the possession of good books 
to read. The education of the partially blind, 
especially in the large towns with London at their 
head, was gaining ground, and certain “ myopie” 
schools had been established, which treated in a 
special manner children afflicted with acute myopia 
and other diseases of the eye. He hoped that the 
Society would afford some future opportunity for 
a discussion of this highly interesting development. 
The speaker desired to emphasise his belief in the 
workshop as being the best solution of the question 
of employment for the blind; inasmuch as it 
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permitted large numbers to be aggregated and to 
be allocated to suitable departments. Moreover, 
the workshop -facilitated personal supervision 
and the supply of the best tools and materials, 
and generally offered the best conditions for 
work—conditions which were absent when the 
blind persons lived at home. A certain percentage 
of the blind were compelled to live at home; but 
wherever possible it was desirable that blind persons 
should be taught in the workshop. He had been 
much gratified to find from experience in a small 
exchange he had started at Birmingham how 
suitable an occupation telephony was for blind 
boys and girls. He referred to this matter in the 
hope that the country, and particularly the Post- 
master-General, might awaken to the fact that 
blind people should be employed in telephone 
exchanges. He knew a case of a blind lad in a 
large factory who worked, with extraordinary 
facility, five trunk lines and eighty telephone 
stations, and who had so familiarised himself with 
the business of his firm that he was able to refer 
all inquiries to their proper departments without 
delay. 


Mr. EDWARD Hamuty referred to the means of 
making literature available to the blind, particu- 
larly to the poorer sufferers. The author had 
explained that there was a certain number 
of libraries possessing embossed books. It was 
to be noted, however, that the various libraries 
scattered over the country worked quite inde- 
pendently of each other, and he considered that, 
so far, they had worked imperfectly, and in a 
manner not consistent with the modern idea of 
centralisation. He would give an example to 
explain his meaning. He would assume two 
libraries for the blind, one at Cardiff and the other 
at Maidstone. Restricted, obviously, by circum- 
stances, these libraries woul@be unlikely to contain 
more than 1,500 to 2,000 volumeseach. Supposing, 
for argument, that one library contained two such 
works as Alison’s “ Europe,” and Napier’s 
‘‘Peninsular War,’ while the other possessed 
Burnet’s “History,” and perhaps SBurton’s 
“ Anatomy of Melancholy,” it would be a distinct 
advantage if one library would exchange volumes 
with the other, particularly in view of the length of 
time which would be occupied in reading these 
long books. Having regard, moreover, to the com- 
paratively infrequent use of such books, another 
point presented itself. It might occur to two 
persons to transcribe the same book for the 
two different libraries, thus involving some waste 
of time if the two libraries were on terms of 
exchange. The cases assumed would illustrate his 
contention that there was no properly organised pro- 
duction or distribution of books under present 
conditions. Another adverse factor was the paucity 
of books for the blind, not one tenth, as he believed, 
of the books in ordinary circulation being put 
into Braille. The great cost of the books, and the 
great expense of carriage, were additional evils; a 
subscriber might in the course of the year pay, in 
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carriage charges, three or four times the amount of 
the original subscription. It would, the speaker 
considered, assist matters greatly if the authors and 
publishers of these embossed books were compelled 
to send copies to some sort of central depot. In this 
way the books available for the blind could be dis- 
tributed throughout the kingdom from one centre. 
A step in the right direction had been taken in the 
preparation of a general catalogue of Braille books. 
A system was also in contemplation whereby the 
names of all who wrote for the blind would be 
registered in London, and this might, in some way 
be influential in the production of the books most 
needed. The “pooling” of books possessed by 
different societies would further aid in better 
distribution of literature for the blind. 


THE CHAIRMAN, before proposing a vote of thanks 
to the author, referred to a suggestion he had 
received, to the effect that the Braille type might 
be cut out in the same manner as pianola music. 
It could be read by inserting underneath the leaf 
a sheet of plain paper, so that the blind person 
could feel the perforated holes. The suggestion, 
if it could be carried out, would save space. 


A hearty vote of thanks was then accorded to the 
author, and the meeting terminated. 


THE FRENCH YUNNAN RAILWAY. 


The French Yunnan Railway, an elaborate 
account of which, with photographic illustrations, 
appeared in a recent number of Engineering, is 
a striking example of the enterprise which the 
French display in undertakings of international 
rather than local calibre. Here is a case of an 
important railway from the Gulf of Tong-king to 
the capital of Yunnan, which, instead of simply 
confining itself to the exploitation of the French 
dominions in Indo-China, has been prolonged so 
as to effect a junction with an important mart in 
Western China. It will thus help to divert the 
sea-bound trade of the Celestial Empire into a 
channel designed to benefit France, rather than 
allow it to pursue a more westerly course towards 
Burma and Rangoon, and thus favour British 
interests and aspirations. The various steps by 
which the French have-brought this enterprise 
into the region of actualities are detailed in a brief 
historical summary in the article referred to. “By ° 
the Franco-Chinese Treaty of June 9th, 1885, ter- 
minating the Tong-king war, the construction of 
a railway from Haiphong to Hanoi was provided 
for, with a continuation line as far as Laokay on 
the Franco-Chinese Railway, and from thence the 
building of a railway on Chinese territory as far as 
Yunnan-fu was a natural sequence of the project. 

Ini 1901 an association of financiers and con- 
tracting companies arranged with the Indo-Chinese 
Government, which had itself received a conces- 
sion for the whole Indo-Chinese region, for the 
construction of the section of the railway from 
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Laokay to Yunnan-fu, and for the working of the 
whole line (580 miles long) from Haiphong on the 
coast to Yunnan-fu, the gauge being one metre. 
_ The leading feature of the alignment is a remark- 
able ascent at a distance of about eighty kilometres 
from Laokay, where the ground begins to rise, the 
incline towards the Yunnan plateau being far more 
severe later on. Without entering into all the 
difficulties that arose, it may be mentioned that 
the line has involved no fewer than 3,422 viaducts, 
bridges, and aqueducts, which furnish an intel- 
ligible criterion of the arduous and costly nature 
of the undertaking. On the whole, the writer of 
the article says that the line promises to be a real 
commercial success, and those familiar with the 
region assert that before twenty years are expired 
the line will earn about £950 a mile, a figure which 
_will allow the colony to recover, in a compara- 
tively short time, the whole sum paid for the loans 
devoted to the Yunnan Railway. 


EXPORTATION OF MACHINERY 
FROM GERMANY. 


For some time past the makers of machinery in 
Germany have been making strenuous efforts to 
extend their foreign trade and to create markets 
for their goods abroad. Their success in this 
direction is certainly due to their admirable 
organisation as well as to their energy and 
perseverance. At the present time from 35 to 40 
per cent. of the machinery made in that country 
is shipped abroad. 

During the five years from 1907 to 1911 the 
value of the machinery exported from Germany has 
increased from 387 millions of marks (£19,350,000) 
to 544 millions of marks (£27,200,000), or 157 
millions of marks (£7,850,000) more. 

The greater part of this enormous output is 
taken by other European countries, whilst beyond 
the sea, Argentina, Brazil, and the United States 
are amongst Germany’s best customers. 

The following will give some idea of the com- 
parative values of the different classes of machinery 
exported in 1907 and 1911, and the countries to 
which they were sent in the order of their 
importance :— 

Locomotives.—To the value of 30,400,000 marks 
in 1907, as compared with 52,200,000 marks 
(£2,610,000) in 1911, which were exported chiefiy 
to France, Argentina, Rumania, Spain, and 
Bulgaria. 

Explosion Engines —From 15,400,000 marks 
(£770,000) to 45,800,000 marks (£2,290,000), ex- 
ported chiefly to Russia, Austria-Hungary, France, 
and Belgium. - 

Sewing Machines.— From 35,900,000 marks 
_ (£1,795,000) to 45,600,000 marks (£2,280,000), 
chiefly to France, Italy, and Austria-Hungary. 

Machinery for Working Metals.—Has decreased 
by about 8 millions of marks (£400,000) during the 
period of five years, which may be attributed to 
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the competition of the United States. This class 
of machinery is principally exported to Austria- 
Hungary, Italy, France, Russia, Belgium, and 
Switzerland. 

Printing Machinery.—From 14,200,000 marks 
(£710,000) to 214 millions of marks (£1,070,000), 
chiefly to Russia, Austria-Hungary, Italy, and 
Switzerland. 

Portable Engines (Steam).—From 9,300,000 
marks (£465,000) to 203 millions of marks 
(£1,025,000), chiefly to Russia, Austria-Hungary, 
Brazil, and France. 

Flour-milling Machinery. — From 11,200,000 
marks (£560,000) to 16,600,000 marks (£830,000), to 
Russia and Austria-Hungary. 

Wood - working Machinery, — From 9,800,000 
marks (£490,000) to 13,300,000 marks (£665,000), 
chiefly to Austria-Hungary, Russia, and Italy. 

Machinery for Brick and Tile Making, Lime and 
Cement Manufacture. — From 9,800,000 marks 
(£490,000) to 12,600,000 marks (£630,000), chiefly 
to Austria-Hungary, France, Belgium, and Russia. 

Sugar - making Machinery. — From 8,400,000 
marks (£420,000) to 11,900,000 marks (£595,000), 
chiefly to Japan, Cuba, the Dutch East Indies, 
and in Europe to Italy and Denmark. 

Paper-making Machinery.—From 7% millions of 
marks (£375,000) to 11 millions (£550,000), chiefly 
to Russia, Austria-Hungary, Italy, and England. 

Pumps and Cold-producing Machinery.—From 
6,700,000 marks (£335,000) to 10,700,000 marks 
(£535,000), to Austria-Hungary, Russia, France, 
Italy, and Holland. 

Brewing and Malting Machinery.—F rom 7,100,000 
marks (£355,000) to 10,200,000 marks (£510,000), 
chiefly to Austria-Hungary, France, Switzerland, 
Russia, and Brazil. 

Electrical Machinery.—This is now one of the 
most important branghes of the machine trade in 
Germany, which has increased steadily from only 
300,000 marks (£15,000) in 1907 to 47,200,000 marks 
(£2,360,000) in 1911. This machinery is exported 
chiefly to Japan, Italy, South Africa, Austria- 
Hungary, Argentina, Belgium, England, Russia, 
France, and Spain. 


THE VINTAGE IN ITALY, 1912. 


The production of wine in Italy last year, 
according to the statistics just published by the 
Minister of Agriculture, amounted to 44,123,000 
hectolitres (970,706,000 Imperial gallons), as com- 
pared with 42,654,000 hectolitres (938,388,000 
gallons) in 1911. This is slightly below the average 
of the three years ending 1911, which was 44,573,000 
hectolitres (980,606,000 gallons}. 

The total quantity of grapes made into wine last 
year in Italy was 64,830,000 quintals, equal to 
nearly six million and a half of English tons. This 
would give an average yield of 68 litres of wine 
per quintal of grapes (about 72? gallons per cwt.) 
throughout the kingdom. The yield, however, 
varies considerably in the different regions, where 
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the systems employed for wine-making are not 
altogether the same. 

The following shows the quantity of wine in 
hectolitres produced last year, in the six principal 
Wwine-growing regions in Italy, as compared with 
that of 1911, and of the average for the previous 
three years :— 


| Average for 
three years, 1911. 1912. 
1909-1911. 
Piedmont 6,003,000 5,305,000 , 5,644,000 
Emilia 5,888,000 , 6,060,000 , 4,862,000 
Apulia 5,055,000 , 4,719,000 4,570,000 
Sicily. 4,995,000 ; 4,870,000 3,584,000 
Tuscany . 4,124,000 | 4,292,000 | 8,708,000 
Campagnia . | 8,504,000 | 2,703,000 | 6,384,000 


THE MANUFACTURE OF NGAI 
CAMPHOR. 


A number of plants belonging to widely different 
families are found to yield camphor, of which 
three may be said to be important, but only one is 
at present yielding in commercial quantities. The 
Formosa, Chinese or Japanese camphor—the com- 
mercial camphor of to-day—is by far the most 
important. It is made by boiling chips of the 
camphor laurel. This tree is found in the interior 
of the island of Formosa and throughout Central 
China. It is also found in Upper Burma and the 
Shan States, but no effort has been made to 
cultivate the tree other than by experiments of 
the Government Forest Service. Barus camphor 
(from Barus, a town in Sumatra), also known as 
Kapur Baras, Borneo camphor, and Malay cam- 
phor, is obtained as coarse crystals, found naturally 
in the stems of the tree Dryobalanops camphora. 
To obtain this substance the trees are felled and 
completely destroyed, being cut up into small 
splinters in the search for camphor crystals. Only 
about one tenth of the trees destroyed are remu- 
nerative. The crystals are found chiefly in the 
interior of the trunk, often in masses in the heart 
of the tree, and in the knots and swellings formed 
where branches issue from the stem. Blumea or 
Ngai camphor is scarcely known out of China, 
where it is prepared chiefly at Canton and in 
the island of Hainan. The American Consul ab 
Rangoon states that the plant from which this 
description of camphor is obtained is common 
throughout the Eastern Himalayas, at altitudes of 
1,000 to 4,000 feet. It also occurs in the Khasi 
Hills, in Chittagong, Burma, throughout the eastern 
peninsula to China, and in the islands of Hainan 
and Formosa. About 15,000 pounds of crude cam- 
phor are produced annually in Hainan and exported 
to Canton for refining, from which latter port there 
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are annual shipments of 10,000 pounds of refined 
Ngai camphor. 

Ngai camphor is produced to some extent in 
the Mong Hai district of the State of Keng Hung, 
Chinese territory, bordering on the State of Keng- 
tung, Southern Shan States. The average annual 
output.is between 14,000 and 18,000 pounds, most 
of which is sent to the Southern Shan States. The 
following is a description of the method of manu- 
facturing Ngai camphor in Mong Hai. The leaves 
of the tree are placed in a bamboo cylinder, sup- 
ported by bamboo batons a few inches from the 
bottom. The cylinder is placed in a caldron filled 
with water, which is kept boiling. On the top of 
the cylinder rests a similar caldron, filled with 
cold water, which is boiled out frequently and 
replenished so as to keep the temperature as low 
as possible. The steam rising through the leaves 
condenses in the cold caldron, and leaves the 
camphor crystals on the bottom. The deposits 
are removed three or four times a day. The 
crystals are sent through Keng Hung to Burma. 
Up to the present time Ngai camphor has not 
been manufactured to any extent in Burma. The 
Burmese and Shans use the plant by making a 
decoction of it with boiling water. Although 
the plant is very common in Burma and springs 
up whenever forests have been cleared, a factory 
requiring a few tons a month would soon exhaust 
the available supply of raw material. A constant 
and regular supply could not be obtained unless 
artificial cultivation of the plant were successful. 
Under present conditions a factory could obtain 
supplies for only about four months in the year. 
Ngai camphor is scarcely known in Europe, but 
in China it is largely used by the natives as 
medicine, and also in the preparation of the finer 
qualities of India ink. Pure Ngai camphor is 
similar to Borneo camphor in all particulars, 
except in its direction of rotation of the plane 
of polarisation. Ngai camphor is ten times as 
expensive as common camphor, but much cheaper 
than Borneo camphor. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The Brooklands Agreement.—A view serious but 
not despondent is taken of the suspension in the 
chief cotton-spinning area of the historic Brooklands 
Agreement, long venerated as the Magna Charta 
of the cotton trade. Its name is derived from the 
wayside inn in which representatives of both sides 
settled the great strike of 1893, and provided for 
conciliation in case of new disputes arising. The 
Agreement has worn well, and probably would not be 
willingly changed in its major particulars by either 
party. The hiatus occurs over a point which is 
rather incidental than vital. The “ bad spinning,” 
to which abundant references may be found in the 
press, relates not to workmanship but to material. 
‘Bad cotton ” would be a good deal more expres- 
sive of the case. For reasons either within or 
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beyond human control, the mixture of cottons 
supplied to the machines is deficient in spinning 
properties, breaks continually, gives more trouble, 
and causes a reduced output with an accompany- 
ing reduction in piecework earnings. The trouble 
arises in some seasons through the unkindness of 
Nature, and is a source of vexation to both sides. 
Means of adjusting differences about bad spinning 
were provided under the Agreement, and have dis- 


posed of cases as they have arisen when good will 


has prevailed on both hands. In the absence of a 
disposition to effect. settlement the Brooklands 
terms have afforded a sanction to delays, and these 
delays and their concomitants explain the dis- 
satisfaction. It is scarcely denied that a small 
minority of mill managers have traded on their 
opportunities, and have consciously supplied inferior 
blends of material, finding their own compensation 
= for a reduced output in the saving in the cost of 
cotton. There are counter-accusations, but apart 
from prejudice it does not seem impossible to 
reconstruct the Agreement on terms acceptable to 
both sides. - 


~ Systems of Payment. — Bad spinning in turn 
gives rise to bad weaving, and to insurrections in 
the weaving-shed provoked by the loss of time and 
the fines for faults. The troubles are incidental 
to the paying of high-spirited workfolk by the piece. 
A cotton manufacturer has been pointing out to 
the Bradford Textile Society that piece-work 
restricts the freedom of the employer. “You 
handicap yourself by these definitions and rules 
and regulations, and then you. let fly at the union 
officials,” said Mr. H. P. Greg, whose views are 
not those of the bulk of his fellows. 
that they could get more work from nineteen 
people out of twenty on day-work than on piece 
prices, the audience showed dissent pointedly. His 
prescription was organisation so complete that the 
work “ must go through almost whether the man 
is there or not.” This seems to posit more than 
new men, new methods, and new machines, and 
meantime piecéwork is gaining adherents and day- 
work losing them. 


“ Combine” Management.—The public are likely 
to be asked soon to provide extra capital for two or 
three of the larger textile combines, and advantage 
will perhaps be taken of the occasion to raise more 
than is necessitated by pressing requirements. Their 
free hand over capital, permitting them to take any 

measures that will produce more than a closely 
proportionate return, is the most envied facility of 
the-prosperous combines. Many asmall competitor 
of theirs sees his way to great economies in pro- 
duction without seeing his way clear to lay out the 
requisite money, or to face the temporary failures 
of demand which may follow upon a. narrower 
specialisation of his energies. The combine 
managers close that factory for which orders are 
temporarily lacking, and make their profits from 
those others which benefit from the defection of 
the one. Some of their measures fairly deserve 
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the word heroic. The demolition and rebuilding | 
of a ninety-foot chimney in order to give coal-carts 
six feet more of room near the boilers, may serve 
as an instance more striking, but not more ex- 
pensive, than many changes in internal structure 
and in types of machines. The private trader is 
careful to avoid all superfluous twists and turns, 
and necessity for fetching and carrying when 
designing new works. The combines accept the 
heavy task of modernising old ones. The place is 
closed for months, and when it is reopened every- 
thing is new or in a new position. The cloth that 
used to be wheeled out of one room down passages 
and into another, flicks abruptly into the next 
department through a convenient hole in the wall, 
and straight into the jaws of the’ succeeding 
machine. The change involves a round number of 
thousands of pounds, and its benefits are read in . 
distant decimal places per yard or piece of cloth. 
There are disadvantages in combination manage- 
ment, and a good deal is privately heard of the. 
drawbacks of excessive officialism. 


High Wool Prices. — Fine wool has reached 
heights of price at last which effectively stop 
business, and there is every reason to suppose that 
little fine worsted cloth has been sold by manu- 
facturers during February. The last straw has 
been the final twopence laid on the combed wool 
known to the trade as 64’s tops. Twelve months 
ago their price was 2s. 2d., and the advance by 
halfpennies to 2s. 3d. and 2s. 4d. was withstood 
safely, 2s. 5d. made the case critical, and 2s. 7d. 
has cut off the trade. The stoppage has not been 
gradual but sudden, and except that there has 
been no such height for fourteen years there is no 
very evident reason why one twopenny advance 
should have been so much more destructive than 
another. Some half measures have been tried, 
and for the sake of a trifling advantage the lower 
quality 60’s has been used for some goods. There 
may be cases in which the substitution has been 
satisfactory, but certainly in others the result has 
been to make merchants want the old quality the 
more, and the old scale of prices. Merchants 
have arrived at a point at which they may be 
driven, but are not in the least inclined to be led. 
Coarse crossbred tops are dearer than at any time 
since 1906, and sell at twice the price of March, 
1908. English wools command values correspond- 
ing with their extreme scarcity, and growers may 
note that responsible Bradford dealers have no 
doubt that they could comfortably deal with a 
double English clip this year. Some of them think 
they could dispose of a normal full clip between 
now and the time when the new supply is naturally 
due. 


The American Tariff—Verbatim reports to hand 
of the Hearings upon the textile schedules of the 
United States Tariff supply some explanation of 
the disrespect shown to the proceedings by the 
American press. One manufacturer illuminated 
the discussion with a domestic story of a child, 
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a cucumber, and a telephone. Manufacturers were 
present ostensibly to assist the Ways and Means 
Committee to arrive at what are indefinitely called 
reasonably competitive rates of duty. Allowing a 
margin for contradictions and inconsistencies, their 
testimony was much the same as on previous 
occasions, and exhibited a predominant anxiety to 
prevent the importation of directly competitive 
goods. The committee appeared to accept as 
axiomatic the principle of effective protection. 
The legislators are not experts, and their pro- 
ceedings are of the hastiest. While examining the 
textile industries part by part, and coming to their 
own conclusions about each division, they con- 
spicuously omit to reckon with the parts as a 
whole. The indirect influences are hardly second 
to the direct, but the thrust of one textile 
department on another missed recognition—to say 
nothing of consideration. 


Accommodation of Demand.—None too much 
systematic study has been given to the element 
of accommodation in supply and demand. One 
sees easily in the English textile industries that 
it is the sale, not of an identical], but of a different 
article which makes the deadliest sort of com- 
petition. The case is clearest in the articles of 
luxury. When carpets are too dear for the funds 
available the householder lays down oilcloth or 
buys floor-polish, and the competition of these 
substitutes is considerably harder to combat than 
a difference of a few pence a yard in carpet prices. 
The silk manufacturer’s most serious foe is not his 
home or foreign rival, hut the manufacture of goods 
which cut away the ground from beneath the feet 
of silk manufacturers in common. Accommodating 
itself to the pressure of the surroundings, popular 
demand satisfies itself with rags and with cotton 
when wool is over-dear. The facts are the common 
ones of daily experience, but in discussions of the 
larger fate or future of particular departments of 
industry they are ignored blindly, and discussion 
proceeds on the groundless assumption that it is 
possible to confine and continue indefinitely one 
especial form of demand. Experience tells that 
the way to perpetuate a demand is to make the 
article increasingly accessible and in an ascending 
number of forms, but a great many of the repre- 
sentations made lately in Washington belie these 
first requirements. It is the mutability of demand 
which gives certain classes of British manufacturers 
cause to fear the effects of high prices and advanced 
costs of working. 


Treatments for Flax.—A Moscow engineer is 
reported to have made substantial headway with 
his process for treating the tow and waste of flax, 
and for producing from this comparatively useless 
fibre fine yarns and cloths. The treatment is 
understood to consist of successive applications of 
alcohol, mineral oil, and steam, and might there- 
fore be expected to be expensive. It was said some 
time ago that the treated short fibre, in a condition 
to be dealt with on cotton machinery, could be 
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produced ab 5d. to 6d., and the yarn at not more 
than 9d. a lb. The fibre is said to spin as high as 
40’s, and to yield an irreproachably level thread. 
Something depends evidently on the price at which 
tow can be bought, and apparently the cost would be 
materially higher were long flax used in the manner 
proposed. An Argentine citizen has described 
and patented a method of reducing the whole of 
the flax fibre to short lengths suitable for carding. 
The stalks are freed from leaves and seeds, dried 
thoroughly and cut into short pieces. The bark is 
disintegrated by teeth set in arevolving drum, and 
the resin is incidentally powdered. The product 
is then cleansed and prepared for spinning. The 
Garcia process is intended to do away with all 
necessity for retting, and offers to sell the rights in 
the invention are being made in this country. 


NOTES ON BOOKS. 


TILLAGE, TRADE, AND INVENTION: An Outline of 
Industrial History. By George Townsend 
Warner, M.A. London: Blackie & Son, Ltd. 
Price 2s. 

When the writer of this note was a boy at Harrow, 
just fifty years ago, the study of history, except 
the history of ancient Greece and Rome, was 
relegated to the holidays. During each holiday 
the Fourth Form boys were expected to study a 
portion of Mrs. Markham’s History, and those in 
the “Shell” and lower Fifth certain chapters of 
the “Students Hume,” and in this they were 
examined on the first day of their return. The 
Sixth flew at rather higher game, and, if the 
writer’s remembrance is correct, a portion of 
Hallam’s Constitutional History was set while he 
was in that form. It is hardly necessary to say 
that the boys never read the history during the 
holidays. The examination was more or less of a 
farce, and success in it was always regarded as 
distinctly discreditable. 

Now we have the master of the Modern Side at 
Harrow writing an excellent text-book on the 
industrial history of the kingdom. Mr. Warner is 
already known as the writer of several similar 
books, including ‘‘ Landmarks of English Industrial 
History ”—a little work which may safely be com- 
mended to all students of the subject. In the 
present volume he gives us in less than 200 pages 
the history of nearly two thousand years, starting 
from the conquest of Britain by Claudius, and 
ending with the National Insurance Act. Within 
such restricted limits it would not be reasonable to 
expect any detailed discussion of the subject, or 
anything but a very condensed form of history. 
But within those limits there is singularly little 
fault to find with Mr. Warner. His summary— 
for, of course, it can only be a summary—is excel- 
lent. It would certainly not be difficult to criticise 
some of his opinions, and perhaps in rarer instances 
to find fault with some of his facts; but any such 
criticism would have to be the work of a well- 
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informed historian. On the one small detail on 
which the present writer might conceivably pose as 
a qualified critic—the history of invention—he has 
found singularly little to object to, though he would 
have liked a few more pages on the subject. That 
he makes no reference to his authorities is no great 
fault in an elementary text-book, but even youthful 
readers might possibly find an index useful. 
Others will regard its absence as a serious defect. 

The book is presumably a text-book for the use 
of schools, where it is certainly to be hoped that it 
will be used. Whether such things as holiday 
tasks still exist at Harrow the writer does not 
know. If they do, and if Mr. Warner sets his own 
little volume for a holiday task, the boys will be 
dull indeed who, if they once look into it at all, do 
not go on reading it. If such a book had been put 
in the hands of the reviewer fifty years ago, he is 
confident that, in spite of the natural antipathy of 
all boys to do anything that they are told, or to 
read anything that is given them to read, he would 
have read Mr. Warner’s essay, and he is certain he 
would have learned from it a good deal that would 
have been of use to him, both by enlarging his 
ideas and by providing him with information likely 
to be useful in after-life. 


By Herbert 
Ts. 6d. 


METALWORK AND HENAMELLING. 
Maryon. London: Chapman & Hall. 
net. } 

Students have long been waiting for a text-book 
on metalwork and the allied arts which would 
treat the subject in a thoroughly practical manner, 
and at the same time be so simple in its directions 
that the merest amateur could not fail to grasp 
what was meant. Mr. Herbert Maryon has now 
supplied what was wanted. There have, of course, 
been many excellent books on metalwork, but 
Mr. Maryon has attacked the subject in a novel 
and interesting way. Instead, for instance, of 
describing the making of some object of the 
silversmith’s art (such as a cup) from start to 
finish, he devotes separate chapters of his book to 
soldering, raising, stone-setting, enamelling, etc., 
describing each process in simple and definite 
terms. In some cases, perhaps, the author is a 
little inclined to underrate the intelligence of his 
readers, and this is notably the case in his in- 
structions on page 245 as'to how to find the centre 
of a circle. We are told to go through an elaborate 
performance of describing small arcs, which it is 
hoped will cut one another, and in the end are 
informed that “the centre lies somewhere between 
these arcs, and may be guessed °! The chapter on 
Design gives some excellent advice as to the appro- 
priateness of ornament and the need of acknow- 
ledging constructional lines. When, however, we 
are told that “Fishes on a fire-screen look out 
of place—in the drawing-room, at any rate,” we 
are left wondering to what room in the house 
Mr. Maryon would relegate such fish out of water, 
The usefulness of the volume is considerably 
enhanced by Mr. Cyril Pearce’s numerous line- 
drawings illustrating the text, and also by the 
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many admirable photographs. ‘The various tables, 
standards, and gauges for measuring metal at the 
end of the book should prove invaluable to the 
student, and will at the same time set him 
wondering why Great Britain has not long ago 
adopted the decimal system. Altogether, Mr. 
Maryon has produced an exceedingly useful and 
comprehensive book on metalwork, and one, more- 
over, which will have a distinct appeal to other 
craftsmen than those for whom it was primarily 
compiled. 


GENERAL NOTES. 


THE TURKISH LICORICE Inpustry.—One of the 
chief exports from the Smyrna district is licorice, 
either in the form of root or paste. The United 
States is probably the best buyer of this product. 
The amount of licorice root imported into that 
country during the fiscal year ended June 30th, 
1912, is given in official statistics as 75 million 
pounds, as compared with 125 million pounds in 
the previous year. Licorice belongs to the pea or 
vetch family, and grows wild, the plant commonly 
reaching a height of about four feet. It is the long 
straight root which is of commercial value. The 
manipulation of the root is very simple. It is 
gathered into piles by the labourers and left to dry, 
then made into bales, in which form it is shipped. 
The Smyrna exporters also have a plant in the 
interior for making licorice paste. The Asiatic 
habitat of licorice is chiefly Syria, Mesopotamia, 
etc., and may be stated in broad terms to lie along 
the fortieth parallel of latitude or below it. Vast 
regions in the valleys of the Tigris and Euphrates 
are prolific in the plant, but are at present un- 
exploited on account of lack of communication. 
The licorice root gathered in Syria is brought-to 
Alexandria by camels, from which port it is 
shipped. 


RUMANIAN VITICULTURE.—The vines in Ru- 
mania, in common with those throughout Europe 
generally, suffered greatly from phylloxera not 
many years ago, and as the disease is still 
prevalent in the country the Rumanian Ministry 
of Agriculture is making efforts to eradicate it. 
To this end large quantities of shoots of so-called 
American vines are furnished annually to wine- 
growers at nominal prices. Most of these shoots 
come from the government nurseries, these nurseries 
being supplied by purchases made in Algeria. The 
vines are imported from America into Algeria for 
the purpose of acclimatisation. Rumania has 
long been known as a wine-growing country, and 
formerly—especially between 1880 and 1895—large 
quantities of wine were exported to France, There 
is still a considerable exportation to various coun- 
tries, among others Austria-Hungary, Turkey, and 
Egypt. Efforts are continually being made to 
improve the quality of the wines. 
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Tue Greek Fic Trape.—The Greek fig crop 
for 1912 is stated to be above the average yield 
both as to quality and quantity. The movement 
of the crop upon the export market during the 
closing months of the year—-the fig season—was 
very satisfactory to shippers generally. Owing to 
disturbed conditions in Turkish territory during 
the latter half of the year, as well as to the 
presence of disease at some of the fig-shipping 
ports, foreign buyers showed a tendency to find 
other markets. The result was a larger demand 
from abroad for the Greek fig. The higher grades 
of the Greek fig found favour with American and 
German buyers who sought an edible fruit. The 
lower grades were taken largely by Austria and 
Russia, to be used in the manufacture of chicory. 
Fig culture in the district of Patras is increasing, 
the centre of the industry being in the south, with 
Calamata as a shipping port. The crop of 1911 
was estimated to reach a total of 240,000 cwt. 


THE RuyopEs Scuouars.—The Annual Report 
of the Rhodes Scholarship Trust for 1911-12 con- 
tains a list indicating the lines of work taken up 
by scholars who have completed their Oxford 
course and returned to their own countries during 
the last six years. 123 have entered upon edu- 
cational careers, and 84 have adopted the profession 
of law; 38 have entered the Civil, Diplomatic, or 
Consular Services in various parts of the Empire, 
in the United States, and in Germany; 20 have 
devoted themselves to religions work, 15 to 
medicine, 14 to business, 8 to mining and 
engineering, and 5 each to journalism, agriculture, 
and forestry. During the year 180 scholars were 
in residence at Oxford, while 6 more had temporary 
leave of absence. Among these were representatives 
of all the Provinces or States of the Dominions, of 
several smaller Colonies, of every State in the 
American Union, and of different sections of the 
German Empire. 


VICTORIA AND ALBERT Musrum.—H.H. the 
Maharaja Gaekwar of Baroda, G.C.S.I., has lent to 
the Victoria and Albert Museum, South Kensington, 
one of the four magnificent panels which together 
constitute the celebrated ‘‘ Pearl Carpet of Baroda.” 
These panels, with other intended gifts, including 
a canopy (the “Pearl Veil”) and a set of gold 
carpet - weights encrusted with diamonds, were 
prepared in the reign of Khande Rao Gaekwar 
(1856-70), probably at the instigation of his 
Mohammedan wife, as an offering to the tomb 
of Mahomet at Medina. The most skilful em- 
broiderers, as well as the master-jewellers of 
Baroda, were engaged for over three years (1866- 
1869) in completing this work. The rectangular 
panel of jewelled beadwork, at present exhibited in 
the Jewel Room (Room 6) of the Indian Section, 
displays in a lesser compass all the wonders of the 
whole carpet. It consists of an arabesque design 
embroidered in pearls and coloured glass-beads, 
with applied gold bosses and studs set with lasque 
diamonds and cabochon rubies, emeralds, and 
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sapphires. In the centre a conventional full-blown 
flower encloses a large boss of soft gold mounted 
with a rosette of diamonds, the field filled in with 
jewelled palmettes and flowers proceeding from 
leafy stems scrolling, encircling, and interlacing on 
a close ground of iridescent seed-pearls. The deep 
border, executed in similar materials, exhibits, 
spaced at regular intervals, twenty-four diamond 
rosettes. The remaining panels of the ‘‘ Pearl 
Carpet” are preserved, together with the ‘ Pearl 
Veil,” in the Regalia Room of Lakshmi Villas 
Palace in Baroda City. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

Marcu 5.—E. RusseLL Burpon, M.A., “ The 
Development of Research Work in Forest 
Products.” LIEUT.-COLONEL Sir Davin PRAIN, 
C.M.G., C.I.E., LL.D., F.R.S., Director of the 
Royal Botanic Gardens, Kew, will preside. 

Marcu 12.—NoeseL Hearon, B.Sc., F.C.S., 


“The Use of White Lead in Painting.” 
APRIL 2.— Frank Barney, M.Inst.C.E., 


“ Electric Supply in London.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


Marcu 6.—J. Forrest Brunton, “The City 
of Karachi.” Sır H. Evan M. James, K.C.LE., 
C.S.I., late Commissioner in Sind, will preside. 


APRIL 17.—N. G. CHouMELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘‘ The 
Burma Oil Fields.” 


May 29.—Sir Joun Benton, K.C.L.E., “ Irri- 
gation in India.” 


CANTOR LECTURES. 

Monday evenings, at 8 o'clock :— 
Francis WILLIAM GOODENOUGH, ‘‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 


Syllabus. 

LECTURE I.—Marcu 3.—The substitution of 
gasaous for solid fuel in the home considered from 
the points of view (a) of public health, (b) of 
personal health and comfort, and (c) of domestic 
economics and labour-saving—The evolution of 
the gas fire—Prejudices against the gas fire—The 
open fire compared with other systems of heating 
—Radiant heat and convected heat—The relation 
of heating to ventilation. 


LECTURE II.—Marcu 10.—Gaseous fuel for 
cooking purposes—The question of the hot-water 
supply—The various types of gas water-heater 
—The instantaneous, storage, and circulating 
systems of hot-water supply—Miscellaneous domes- 
tic applications of gaseous fuel. 


426 


ProFessor JosepH Ernest Peravet, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 
March 31, April 7, 14. 


Davip SomMERVILLE, B.A., M.D., M.R.C.P., 


D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 


April 21, 28, May 5. 


Dates to be hereafter announced :— 


F. G. Oativiz, C.B., LL.D.,“‘ The New Science 
Museum.” 


C. L. MacCarTaY, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 


Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 


JAMES CaANTLIE, M.A., M.B., E.R.C.S., D.P.H., 
“ Chinese Medicine.” 

H. V. LaxncmesteER, F.R.I.B.A., 
Architectural Treatment of Shops.” 


AxEL WELIN, A.I.N.A., “ Life-saving at Sea.” 


« The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 3...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Francis William Goodenough, ‘‘ Coal Gas as a 
Fuel for Domestic Purposes.” (Lecture I.) 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 
S.W., 4 pm. Mr. R. Webb, “The Evesham 
Custom.” 2 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Presidential Address by Mr. Arthur Valon. 

Chemical Industry, Society of (London Section), 
Burlington House, W., 8 p.m. 1. Mr. W. R. 
Schoeller, ‘‘Notes on Chinese Antimony Ores, 
Crude and Regulus.” 2. Mr. J. H. Coste, “ Notes 
on Thermometry.”’ 

British Architects, Institution of, 9, Conduit-st: eet, 
W., 8 p.m. 

Victoria Institute, 1, Adelphi-terrace House, W.C., 
4.30 p.m. Mr. E. J. Sewell, ‘‘ Pompeii.” 


‘TUESDAY, MARCH 4...London Society, at the ROYAL SOCIETY 
OF ARTS, John-street, Adelphi, W.C., 8.15 p.m. 
Annual Meeting. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor H. H. Turner, “The Movement of the 
Stars.” (Lecture II.) 

Alpine Club, 23, Savile-row, W., 8.30 p.m. 
Bowen, ‘Some Dolomite Climbs.” 

China Society, Caxton Hall, Westminster, S.W., 
8.30 p.m. Mr. W. P. Wang, “The Romance of 
the Emperor Ming Huang.” 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
Mr. G. D. Snyder, “Notes on City Passenger- 
Transportation in the United States.” 


Photographic Society, 35, Russell-square, W.C., 

8p.m. Mr. A. H. Lisett, “ Home Portraiture.” 
- Zoological Society, Regent’s Park, N.W., 8.30 pm. 
1. Dr, F. E. Beddard, “Contributions to the 


Mr. H. C. 
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Anatomy and Systematic Arrangement of the 
Cestoidea. IX.—On a New Genus of Ichthyote- 
niids.’” 2, Dr. W. A. Cunnington, “Zoological 
Results of the Third Tanganyika Expedition con- 
ducted by Dr. W. A. Cunnington, 1904-1905.— 
Report on the Branchiura.” 3. Mr. W. Schaus, 
“ New Species of Rhopalocera from Costa Rica.’ 
4. Dr. A. Willey, ‘‘ Notes on Plankton collected 
across the Mouth of the St. Croix River opposite 
to the Biological Station at St. Andrews, New 
Brunswick, in July and August, 1912.” 


United Service Institution, Whitehall, 8.W., 4 p.m. 
Anniversary Meeting. 


WEDNESDAY, MARCH 5... ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C., 8 p.m. Mr. E. Russell 
Burdon, ‘‘ The Development of Research Work in 
Forest Products.” 

Geological Society, Burlington House, W., 8 p.m. 

Automobile Engineers, Institution of, 13, Queen 
Anne’s-gate, S.W., 8 p.m. (Graruates’ Section.) 
Messrs. R. B. Hayles and W. Wickham, ‘‘ The 
Assembling and Erecting of the Finished Parts 
of a 15 h.p. Chassis.” 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dublin, & p.m. 

Royal Society of Literature, 20, Hanover-syuare, W., 
o p.m. Professor Henry Newbolt, “ Poetry.” 

University of London, University College, Gower- 
street, W.C., 5 p.m. Dr. F. W. Edridge-Green, 
‘The Physiology of Vision and Colour Vision.” 
(Lecture ITT.) 


THURSDAY, MARCH 6...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4.30 p.m. (Indian 
Section.) Mr. J. Forrest Brunton, “The City of 
Karachi.” 

British Archaeology, Institute of, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
7.30 p.m. 

Royal Society, Burlington House, W., 4.30 p.m. 


Linnean Society, Burlington House, W., 8 p.m. 
Mr. G. Smith, “ The Development and Inheri- 
tance of Sexual Characters.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. A. G. Green and F. M. Rowe, “ Quino- 
noid Salts of Nitranilines.” 2. Mr. J. C. Irvine, 
“The Nomenclature of Sugar Derivatives.” 
3. Messrs. J. C. Irvine and J. P. Scott, 
(a) “Partially Methylated Glucoses. Part I.— 
6: mo :omethyl glucose and 3:5:6 trimethyl 
glucose.” (b) “ Partially Methylated Glucuses. 
Part II. —2:3 dimethy]-a-glucose and 2:3 di- 
methyl-8-glucose.” 4. Mr. F. G. P. Remfry, 
‘* Pipitzahoic Acid.” 5. Mr. A. F. Joseph, 
“ Polybromides in Nitrobenzene Solutions.” 6. 
Mr. J. E. Mackenzie, ‘‘ Cyaphenine.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. W. B. Hardy, “Surface Energy.” (Lecture I.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.39 p.m. Dr. F. B. Vrcoman, ‘‘Through the 
Rocky Mountains on a Raft.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Messrs. S. L. Pearce 
and H. A. Ratcliff, ‘‘ Recent Developments in the 
Street Lighting of Manchester.” 

Carpenters, Worshipful Company of, Carpenters’ 
Hall, London Wall, E.C., 8 p.m. Rev. Gerald S. 
Davies, ‘Old Charterhouse, London.” 


FRIDAY, MARCH 7...Royal Institution, Albemarle-street, W., 
9 p.m. Mr. T. R. Wilson, “ Photography of the 
Paths of Particles Ejected from Atoms.” 


SATURDAY, MARCH 8...Royal Institution, Albemarle-street, 

W., 3 p.m. Professor Sir J. J. Thomson, ‘“ The 

s Properties and Constitution of the Atom.” 
(Lecture Y.) 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


Monpay, Marcu 10th, 8 p.m. (Cantor Lec- 


ture.) Francis WILLIAM GoopENouGH, “ Coal 
Gas as a Fuel for Domestic Purposes.” (Lec- 
ture IT.) 

WepnespaY, Marcu 12th, 8 p.m. (Ordinary 


Meeting.) Norn Heaton, B.Sc., F.C.S., “ The 
Use of White Lead in Painting.” 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURES. 


On Monday evening, March 8rd, Mr. Francis 
WILLIAM GOODENOUGH delivered the first lecture 
of his course on “Coal Gas as a Fuel for 
Domestic Purposes.” 

The lectures will bė published in the Journal 
during the summer recess. 


INDIAN SECTION. 


Thursday afternoon, March 6th; Sir H. Evan 
M. James, K.C.I.E., C.S.I., late Commissioner 
in Sind, in the chair. A paper on “ The City 
of Karachi” was read by Mr. J. Forrest 
BRUNTON. 

The paper and discussion will be printed in 
a subsequent number of the Journal. 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1913 early in May next, 
‘and they therefore invite members of the 
Society to forward to the Secretary on or before 
Saturday, March 29th, the names of such 
men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward ‘distinguished merit in promoting 


Arts, Manufactures, and Commerce,” and has 
been awarded in previous years as follows :— 


In 1864, to Sir Rowland Hill, K.C.B., E.R.S., 
“ for his great services to Arts, Manufactures, and 
Commerce, in the creation of the penny postage, 
and for his other reforms in the postal system of 
this country, the benefits of which have, however, 
not been confined to this country, but have extended 
over the civilised world.” 


In 1865, to his Imperial Majesty, Napoleon III., 
‘“ for distinguished merit in promoting, in many 
ways, by his personal exertions, the international 
progress of Arts, Manufactures, and Commerce, 
the proofs of which are afforded by his judicious 
patronage ‘of Art, his enlightened commercial 
policy, and especially by the abolition of passports 
in favour of British subjects.” 


In 1866, to Michael Faraday, D.C.L., F.R.S., “ for 
discoveries in electricity, magnetism,and chemistry, 
which, in their relation to the industries of the 
world, have so largely promoted Arts, Manufactures, 
and Commerce.”’ 


In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles 
Wheatstone, F.R.S., ‘in recognition. of their joint 
labours in establishing the first electric telegraph.” 


In 1868, to Mr. (afterwards Sir) Joseph Whit- 
worth, LL.D., F.R.S., “for the invention and 
manufacture of instruments of measurement and 
uniform standards, by which the production of 
machinery has been brought to a state of perfection 
hitherto unapproached, to the great advancement 
of Arts, Manufactures, and Commerce.”’ 


In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, etc., ‘for his numerous 
valuable researches and writings, which have con- 
tributed most importantly to the development of 
food economy and agriculture, to the advancement of 
chemical science, and to the benefits derived from 
that science by Arts, Manufactures, and Commerce.” 


In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I., 
‘¢ for services rendered to Arts, Manufactures, and 
Commerce by the realisation of the Suez Canal.” 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B., “ for his important services in promoting 
Arts, Manufactures, and Commerce, especially in 
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aiding the establishment and development of Inter- 
national Exhibitions, the Department of Science 
and Art, and the South Kensington Museum.” 


In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.R.S., “for the eminent services rendered by him 
to Arts, Manufactures, and Commerce in develop- 
ing the manufacture of steel.”’ 


In 1873, to Michel Eugène Chevreul, For. Memb. 
R.S., Member of the Institute of France, ‘‘for his 
chemical researches, especially in reference to 
saponification, dyeing, agriculture, and natural 
history, which for more than half a century have 
exercised a wide influence on the industrial arts of 
the world.”’ 

In 1874, to Mr. (afterwards Sir) C. W. Siemens, 
D.C.L., F.R.S., “for his researches in connection 
with the laws of heat, and the practical applica- 
tions of them to furnaces used in the Arts; and 
for his improvements in the manufacture of iron ; 
and generally for the services rendered by him in 
connection with economisation of fuel in its various 
applications to Manufactures and the Arts.” 

In 1875, to Michel Chevalier, “ the distinguished 
French statesman, who, by his writings and per- 
sistent exertions, extending over many years, has 
rendered essential services in promoting Arts, Manu- 
factures, and Commerce.”’ 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal, “for eminent services rendered 
to Commerce by his researches in nautical astro- 
nomy and in magnetism, and by his improvements 
in the application of the mariner’s compass to the 
navigation of iron ships.” 

In 1877, to Jean Baptiste Dumas, For. Memb. 
R.S., Member of the Institute of France, “the 
' distinguished chemist, whose researches have 
exercised a very material influence on the advance- 
ment of the Industrial Arts.” 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S., “ because 
of his distinction as an engineer and as a scientific 
man, and because by the development of the trans- 
mission of power— hydraulically — due to his 
constant efforts, extending over many years, the 
manufactures of this country have been greatly 
aided, and mechanical power beneficially substituted 
for most laborious and injurious manual labour.” 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., D.C.L., F.R.S., “on 
account of the signal service rendered to Arts, 
Manufactures, and Commerce by his electrical re- 
searches, especially with reference to the trans- 
mission of telegraphic messages over ocean cables.” 

In 1880, to James Prescott Joule, LL.D., D.C.L., 
F.R.S., “for having established, after most laborious 
research, the true relation between heat, electricity, 
and mechanical work, thus affording to the en- 
gineer a sure guide in the application of science 
to industrial pursuits.” 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in, the Uni- 
versity of Berlin, “for eminent services rendered to 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 7, 1913. 


the Industrial Arts by his investigations in organic 
chemistry; and for his successful labour in pro- 
moting the cultivation of chemical education and 
research in England.” 

In 1882, to Louis Pasteur, Member of the Insti- 
tute of France, For. Memb. B.S., ‘‘for his researches 
in connection with fermentation, the preservation 
of wines, and the propagation of zymotic diseases 
in silkworms and domestic animals, whereby the 
arts of wine-making, silk production, and agri- 
culture have been greatly benefited.” 

In 1883, to Sir Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL.D., F.R.S., ‘for the emi- 
nent services which, as a botanist and scientific 
traveller, and as Director of the National Botanical 
Department, he has rendered to the Arts, Manu- 
factures, and Commerce by promoting an accurate 
knowledge of the floras and economic vegetable 
products of our several colonies and dependencies 
of the Empire.” 

In 1884, to Captain James Buchanan Eads, “ the 
distinguished American engineer, whose works have 
been of such great service in improving the water 
communications of North America, and have 
thereby rendered valuable aid to the commerce of 
the world.” 

In 1885, to Mr. (afterwards Sir) Henry Doulton, 
‘in recognition of the impulse given by him to the 
production of artistic pottery in this country.”’ 


In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Masham), “ for the services he has rendered 
to the textile industries, especially by the substitu- 
tion of mechanical wool combing for hand combing, 
and by the introduction and development of a new 
industry—the utilisation of waste silk.” 


In 1887, to HER MAJESTY QUEEN VICTORIA, “in 
commemoration of the progress of Arts, Manufac- 
tures, and Commerce throughout the Empire during 
the fifty years of her reign.” 


In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S., “in recognition of the value of 
his researches in various branches of science, and of 
their practical results upon music, painting, and 
the useful arts.” 

In 1889, to John Percy, LL.D., F.R.S., “for his 
achievements in promoting the Arts, Manufactures, 
and Commerce through the world-wide influence 
which his researches and writings have had upon 
the progress of the science and practice of metal- 
lurgy.” 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S., ‘for his discovery of the method of 
obtaining colouring matter from coal tar—a discovery 
which led to the establishment of a new and im- 
portant industry, and to the utilisation of large 
quantities of a previously worthless material.” 

In 1891, to Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S., “in recognition of 
the manner in which he has promoted several 
important classes of the Arts and Manufactures, by 
the application of Chemical Science, and especially 
by his researches in the manufacture of iron and of 
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steel; and also in acknowledgment of the great 
services he has rendered to the State in the pro- 
vision of improved war material, and as Chemist to 
the War Department.” 


In 1892, to Thomas Alva Edison, “ in tecognition 
of the merits of his numerous and valuable in- 
ventions, especially his improvements in telegraphy, 
in telephony, and in electric lighting, and for his 
discovery of a means of reproducing vocal sounds 
by the phonograph.” 

In 1893, to Sir John Bennet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S., “for their 
joint services to scientific agriculture, and notably 
for the researches which, throughout a period of 
fifty years, have been carried on by them at the 
Experimental Farm, Rothamsted.” 


' “In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S., “for the discovery and establishment of the 
antiseptic method of treating wounds and injuries, 
by which not only has the art of surgery been 
greatly promoted, and human life saved in all parts 
of the world, but extensive industries have been 
created for the supply of materials required for 
carrying the treatment into effect.” 


~ In 1895, to Sir Isaac Lowthian Bell, Bart., F.R.S., 
“in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce by his metal- 
lurgical researches and the resulting development 
of the iron and steel industries.” 


In 1896, to Professor David Edward Hughes, 
F.R.S., “in recognition of the services he has 
rendered to Arts, Manufactures, and Commerce 
by his numerous inventions in electricity and 
magnetism, especially the printing telegraph and 
the microphone.” 

In 1897, to George James Symons, F.R.S., “ for 
the services he has rendered to the United King- 
dom by affording to engineers engaged in the water- 
supply and the sewerage of towns a trustworthy 
basis for their work, by establishing and carrying 
on during nearly forty years systematic observa- 
tions (now at over 3,000 stations) of the rainfall 
of the British Isles, and by recording, tabulating, 
_and graphically indicating the results of these 
observations in the annual volumes published by 
himself.” 

In` 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S., “in recognition of his 
numerous and most valuable applications of 
Chemistry and Physics to the Arts and to Manu- 
factures.” 

In 1899, to Sir William Crookes, F.R.S., ‘ for 
his extensive and laborious researches in chemistry 
and in physics—researches which have, in many 
instances, developed into useful practical applica- 
tions in the Arts and Manufactures.” 

In 1900, to Henry Wilde, F.R.S., “for the dis- 
covery and practical demonstration of the indefinite 
increase of the magnetic and electric forces from 
quantities indefinitely small—a discovery now used 
in all dynamo machines—and for its application 
to the production of the electric searchlight, and 
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to the electro-deposition of metals from their 
solutions.” 

In 1901, to His Masesty Kine EDWARD VIIL., 
“in recognition of the aid rendered by His Majesty 
to Arts, Manufactures, and Commerce during 
thirty-eight years’ Presidency of the Society of 
Arts, by undertaking the direction of important 
exhibitions in this country, and the executive 
control of British representation at International 
Exhibitions abroad, and also by many other 
services to the cause of British Industry.” 

In 1902, to Professor Alexander Graham Bell, 
« for his invention of the telephone.” 

In 1903, to Sir Charles Augustus Hartley, 
X.C.M.G., “in recognition of his services, extend- 
ing over forty-four years, as Engineer to the Inter- 
national Commission of the Danube, which have 
resulted in the opening up of the navigation of 
that river to ships of all nations, and of his similar 
services, extending over twenty years, as British 
Commissioner on the International Technical 
Commission of the Suez Canal.” 

In 1904, to Walter Crane, “in recognition of the 
services he has rendered to Art and Industry by 
awakening popular interest in Decorative Art and 
Craftsmanship, and by promoting the recognition 
of English Artin the form most material to the 
commercial prosperity of the country.” 

In 1905, to Lord Rayleigh, O.M., D.C.L., Se.D., 
F.R.S., “in recognition of the influence which his 
researches, directed to the increase of scientific 
knowledge, have had upon industrial progress, by 
facilitating, amongst other scientific applications, 
the provision of accurate electrical standards, the 
production of improved lenses, and the develop- 
ment of apparatus for sound signalling at sea.” 
~ In 1906, to Sir Joseph Wilson Swan, M.A., 
D.Sc., F.R.S., “for the important part he took in 
the invention of the incandescent electric lamp, 
and for his invention of the carbon—process of 
photographic printing.” 

In 1907, to the Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.0.S.I., C.LE., “in recognition of his 
pre-eminent public services in Egypt, where he has 
imparted security to the relations of this country 
with the East, has established justice, restored 
order and prosperity, and, by the initiation of great 
works, has opened up new fields for enterprise.” 


In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 


F.R.S., “ for his investigations into the liquefaction 


of gases and the properties of matter at low tem- 
peratures—investigations which have resulted in 
the production of the lowest temperatures yet 
reached, the use of vacuum vessels for thermal 
isolation, and the application of cooled charcoal to 
the separation of gaseous mixtures and to the pro- 
duction of high vacua.” 

In 1909, to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S., “in recognition of his long-con- 
tinued and valuable researches into the nature and 
action of explosives, which have resulted in the 
great development and improvement ,of modern 
ordnance.” 
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In 1910, to Madame Curie, “ for the discovery of 
radium.” 


In 1911, to the Hon. Sir Charles Algernon 
Parsons, K.C.B., LL.D., D.Sc., F.R.S., “for his 
experimental researches into the laws governing 
the efficient action of steam in engines of the 
turbine type, and for his invention of the re-action 
type of steam turbine, and its practical application 
to the generation of electricity and other purposes.” 

Tn 1912, to the Right Hon. Lord Strathcona and 
Mount Royal, G.C.M.G., G.C.V.O., LL.D., D.O.L., 
F.R.S., “for his services in improving the railway 
communications, developing the resources, and 
promoting the commerce and industry of Canada 
and other parts of the British Empire.” 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 


A meeting of the Colonial Section was held 
on Tuesday, February 25th, 1913. Tue Ricur 
Hon. EARL Grey, G.C.B., G.C.M.G., G.C.V.O., 
late Governor-General of Canada, in the chair. 


THE CHAIRMAN, in introducing the reader of 
the paper, said it was hardly necessary for 
him to introduce Miss Ella Sykes to an audience 
of the Royal Society of Arts because they had the 
pleasure and privilege of listening to a paper she 
read a few years ago on her experiences in 
Persia ; and the fact that she was to give a paper 
that afternoon relating to Canada showed the wide 
and varied experience she possessed of the world. 
The paper dealt with the question of openings for 
educated women in Canada, and Miss Sykes’s 
personal experience connected therewith. There 
was no subject of more interest to a large number 
of people in this country at the present time, and 
the Society was fortunate in having so skilled and 
accurate an observer and so good a speaker as Miss 
Sykes to lay the facts of the case before them. 


The paper read was— 


OPENINGS FOR EDUCATED WOMEN 
IN CANADA. 


By Erta C. SYKES, 
Author of ‘‘A Home Help in Canada.” 

At the present time it is a matter of common 
knowledge that in the United Kingdom the 
women greatly outnumber the men. The reason 
of this is that the sons go forth to serve the 
Empire in such callings as the Army and Navy, 
the Indian Civil Service, and, more than all, in 
our great Overseas Dominions, while the girls, as 
a rule, stay behind. 

Some two or three years ago this state of 
things was discussed in the newspapers under 
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the heading of “ What shall we do with our 
Unmarried Daughters ?” Many answers were 
given to this question, but perhaps the only 
letter that bore practical fruit was that written 
by the Hon. Mrs. N. Grosvenor, entitled “‘ The 
Million and a Half.” 

She showed that, owing to this large surplus 
of women, female labour was too often a drug 
in the market, and so poorly paid that it was 
frequently impossible for a girl to lay by for 
old age, and as a remedy she urged emigration 
to the great lands over which the Union Jack 
waves, lands where there is a crying need of the 
girls who are in so many cases unwanted at 
home. The Colonial Intelligence League for 
Educated Women was the outcome of that 
letter, its Chairman going to Canada in 1911 in 
order to install a paid Representative of the 
Society in British Columbia, to start various 
voluntary committees in the large towns, and to 
stir up interest in the scheme throughout the 
Dominion. 

This letter impressed me so greatly that 
I volunteered to go as an honorary delegate 
on a six months’ tour, my purpose being to 
gather as much information as I could as to 
the conditions of life across the Atlantic, 
and before I started it was pointed out to me 
by a candid onlooker that my investigations 
might be more practical if I went as a working 
woman for part of the time. I stifled various 
well-founded misgivings as to my fitness for so 
novel a rőle, and during the spring and summer 
of 1911 took five temporary posts as home-help 
in four provinces, staying at Government hostels 
when in search of work, and also being a guest 
on a chicken ranch and a prairie farm. 

My experiences were, therefore, considerably 
varied, and are useful inasmuch as I was the 
incompetent amateur that I now do my best to 
dissuade from going out until she has undergone 
some practical training. The type that Canada 
needs is the strong, adaptable girl with no caste 
prejudices, doing at Rome as Rome does, ready 
to take what work is offered, but skilled in 
something that a new country needs, such 
as stenography, school-teaching, dressmaking, 
millinery, and so on; above all, able to cook 
and wash, as only 5 per cent. of the Canadian 
women keep servants. 

I do not advise those on the wrong side of 
forty to go out, as they will probably have con- 
siderable difficulty in fitting into an entirely 
new life, and it must be understood that the 
failure in England will not be a success in 
Canada. - 5 
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There is no question that there is room and 
to spare for-women in the Dominion, which is 
a third of our Empire, and could pack thirty 
United Kingdoms within its borders, and yet 
has a population of under eight millions. I 
was told that west of Winnipeg the men out- 
numbered the women in the proportion of 
twelve to one, while in some of the new towns 
there were over a hundred men to one woman, 
figures that show conclusively that the British 
girl of the right type will find plenty of scope 
for her activities and a far wider life than would 
in all probability be her lot in overcrowded 
England. 

And let her not think for a moment that she 
is going to a strange land. A Canadian writer, 
discussing the work of the League with me, put 
it thus: ‘‘ We all live in the same house—the 
Empire ; but if one room, the British Isles, gets 
too crowded, many of us move into another, the 
Overseas Dominions.” The girl will be among 
her own kith and kin, and later on she may say, 
in the words of our Chairman of to-day, words 
often quoted by Canadians: “I live in the 
Empire, but Canada is my home.” 

This sentiment was strikingly brought out a 
few days ago by the sympathy displayed in the 
Canadian House of Commons on the subject of 
the Antarctic disaster. ‘‘ These heroes are ours,” 
said one speaker. ‘‘ We belong to the British 
Empire; we claim Captain Scott as ours.” 

To return to my own experiences. I “started 
in,’ as Canadians say, at Winnipeg, putting up 
at the Government hostel there, such a boon 
to women seeking work. The Matron was most 
ready to help me to get employment, but, after 
a few questions as to my efficiency, she remarked 
sadly, “ What a pity it is that Englishwomen 
are so seldom trained to do anything properly.” 
It was humiliating, but true in my case, and I 
was surprised to find how low was my market 
value. I could type, but discovered that that 
accomplishment was useless, as I had no know- 
ledge of shorthand ; I might, perhaps, have got 
a permit to teach in an Elementary School, but 
could not take such a post and throw it up at 
the end of a month. I tried to get a situation 
as waitress, but this fell through, as I would not 
engage myself for the whole season, and, indeed, 
I should probably have speedily been “ fired,” 
as Canadians say that English waitresses are too 
slow and sadly lacking in “ hustle.” 

The only work that I felt I could honestly 
accept was the post of home-help, and here I 
must say that the roseate-hued picture of this 
calling that I had gathered from books was by 
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no means borne out by my own experiences. I 
had imagined that I should help the mistress of 
the house with her work in the morning, but 
should have the afternoons free in which to ride 
or drive, visiting the neighbouring farms for 
social intercourse, but such relaxations never 
fell to my lot. 

From first to last there was little of the call 
of the prairie, but much of the call of the kitchen ! 
I was obliged to stay in the Winnipeg hostel 
for a long fortnight, so hard was it to find a 
country place that I could fill, A burly 
Canadian who wished to engage me put it to 
me thus: “Mother is old and past her work, 
and wants a good strong girl to take over things, 
You would have to milk three cows before break- 
fast, make the butter, and cook, wash and bake 
for my father and brother and the hired men.” 
When I exclaimed at the programme, he 
remarked: ‘ Yep, it’s a good bit of work.” 

I declined that post, rejected one of “ general ” 
to an ex-Salvation Army captain who was ill 
and required a woman to “‘do”’ for her, her 
husband and five children; even her sister’s 
urgent appeal of “‘ You look such a strong piece 
—if only you will start right in you will have a 
lovely home,” failing to move me. 

I nearly closed with one woman on a prairie 
farm, at that time the goal of my desires, though 
the fact of four men to be looked after, together 
with a sister of unbalanced intellect, who would 
be unable to help, the thirty pounds of butter 
to make every week, and the chickens to “lay 
down ” ;later on, rather depressed me. The 
only mitigation of my lot seemed to be that 
the father-in-law of eighty-two was hale and 
hearty, and would turn the handle of the washing _ 
machine for me on Mondays ! 

Fate, however, was good to me, and I made 
my first start, more as a companion than as a 
help, on a farm run by a widow with a couple of 
youthful hired men. 

Here my incompetence proved my undoing,- 
for I was given notice on the third day owing 
to my ignorance of laundrv work, but I remained 
for ten days, during which I learnt much that 
stood me in good stead later on. My first mis- 
tress and I finally parted with a homily on her 
side warning me to be more orderly in my work 
if I wished to succeed, her severity being tem- 
pered with a small souvenir and an embrace. 

Here I had been treated entirely as one of the 
family, but later on, when I took service in a 
town, I found that things were very different. 
For example, I was invited as a great concession 
to eat my food in the dining-room when my 
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employers had finished, and was asked for my 
Christian name, “ to call you by as they call the 
servants in England.” . 

The last of my posts was the hardest of all, as 
I betook myself to a prairie farm at the height 
of the harvesting, and here the farmer and his 
men worked from daybreak until dark set in, 
and the home-help had to be in the kitchen at 
five o’clock every morning, save Sunday, to 
prepare breakfast for nine people. 

It was cold work to get up in the dark and 
stumble down a narrow staircase into the kitchen 
bearing a lamp. The stove had to be cleared out 
and lit, water set on to boil for the porridge and 
coffee, descents made into the dark cellar to 
bring up bread, butter, milk, and bacon, the 
dining-room table had to be laid, the bacon and 
- yesterday's potatoes fried, toast made, every- 
thing being carried on at express speed in order 
to be ready at six o’clock when the ‘men came 
in after milking the cows and seeing to the 
animals. On alternate mornings my work was 
increased by the manufacture of pancakes. 
These were cooked on a girdle iron smeared with 
dripping, from which arose such an acrid smoke 
that my labours were accompanied by floods of 
involuntary tears. The cakes, when ready, were 
highly appreciated, the party placing rashers of 
bacon upon them and pouring over them a 
syrup that I made from brown sugar, and, to my 
surprise, I found myself enjoying the novel fare. 

The Canadian woman is a notable housewife, 
and the work of keeping the home in good order 
seemed endless. There were three hot meals a 
day, after which came the wash-up of the pans 
and crockery used for nine people. The dining- 
room was swept after each meal, and the kitchen 
floor washed all over once a day, while milk pails 
and pans had to be scalded. The “‘help’’ had to 
bring water and coals from some little distance, 
the weekly wash followed by the ironing took 
several hours of two days, there was churning, 
butter-making, and the preparing and bottling 
of immense quantities of fruit for winter use ; 
therefore it can be understood that from getting 
up soon after four o’clock to going to bed 
between eight and nine o’clock, the home-help 
had sometimes only an hour to herself during 
the whole day. 

I have a grateful remembrance of the kindness 
with which I was almost always treated, but 
my experiences soon led me to the conclusion 


that the post of home-help in such conditions is- 


unsuitable for educated women. Later on, when 
I visited the Pacific Slope and lovely Vancouver 
Island, I found a totally different state of affairs, 
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for there isa large Anglo-Indian community, and 
the ladies are only too glad to get girls of refine- 
ment to assist them with the housework and 
the children ; in fact, I was assured on all sides 
that these “ helps” have a really pleasant life, 
taking part in the tennis and dances. The 
League has sent many girls as home-helps to 
British Columbia, and to judge by their letters 
most of them are well content with the life, and 
write enthusiastically of the climate. 

My own experiences were unattractive, chiefly 
of course because I was incompetent and tried 
my luck on the prairie, but also because there 
was no agent of the League to assist me, and I 
had no letters of introduction to the voluntary 
committees in the large towns, some of which 
have done fine work in helping our girls. 

During my tour I did my best to investigate 
openings suitable for educated women, and the 
following are a few of them. 

The large Western hospitals take probationers 
between the.ages of twenty-two and thirty-four 
for a three years’ course, a well-paid future 
being assured when it is over successfully. An 
English girl who had been through the training 
wrote to me that though the work was hard yet 
the health of the nurses was carefully looked 
after, they had a good deal of social amusement, 
and their prospects were far better than in 
England, private cases being paid at the rate of 
£4 to £6 a week. Her letter concluded with the 
words :—‘‘ But it spells disaster if a girl goes 
out expecting to get something and do nothing 
in return.” 

Some of our applicants are in a Western 
hospital and enjoy the life, and we have been 
asked to send out more probationers of the same 
stamp, Canadians saying that the best all-round 
nurse is the English girl who has been trained 
in the Dominion. 

Elementary school teachers are greatly needed 
in Canada, and in 1911 the Deputy Minister of 
Education in Alberta told me that he could find 
posts for 200 girls annually in that province 
alone. The life is isolated, but the teacher is 
usually much sought after in the district, and 
she will find the children intelligent and never 
willingly absent from school. As the population 
of the Dominion is composed of fifty different 
races, it is a truly imperial work for a woman to 
turn such diverse elements into good Canadians; 
loyal to the Union Jack that flies over every 
school. 

The girls helped out by the League have been 
earning £132 a year in their first posts, their 
board and lodging being under £40. Several 
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wrote that they considered that the prospects 
for teachers in Canada were far better than in 
England, and when a girl has “ won her spurs ”’ 
in the country she is eligible for a town post. 
Girls with English certificates are given a 
‘ permit ” to teach, but must pass the Canadian 
examination before being given a town post. 

Stenographers get from £8 to £20 a month, 
according to capacity, and girls write to the 
League to say that they are delighted with 
their salaries, so greatly do they exceed what 
they could have got at home. Canadian 
business men told me often that they would 
employ a British in preference to a Canadian 
stenographer, as the former had usually a better 
all-round education, could write a letter from 
notes, and take an intelligent interest in the 
affairs of the office. 

From East to West I found a great need for 
skilled dressmakers, and a woman can get from 
8s. to 10s. aday, with her meals included, if she 
goes out to work. A coat and skirt, costing £4 
in England, will fetch £10 in the West, where an 
ordinary hat is priced at £5; therefore it may 
be understood that a capable woman can “ make 
good”’ with her fingers more easily than at 
home. 

Boarding-houses, “‘rooming”’’ houses (¢.e., 
houses where no food is supplied), restaurants, 
and tea-shops, are all good openings for women 
with some capital, but here, as in most cases, 
knowledge is power, and it would be folly 
for a woman to risk money in such ventures 
without practical experience. This can be 
gained by going into some restaurant or 
boarding-house as an employee, in order to 
see how the business is conducted. This aspect 
of the case does not always occur to English 
-women, and lately I came across a lady who 
wished to start a boarding-house in the Dominion 
—the work of the establishment to be done by 
servants that she would bring out from England. 
“ Can you cook and do the housework yourself, 
in case your servants leave you ?”’ I inquired ; 
and on her surprised negative I described the 
difficulty she would experience in supplying 
their places. When I drew an imaginary picture 
of her boarders trooping in, and demanding to 
be fed by their incompetent hostess, she rose to 
the situation and said that she would train at a 
Colonial college before she proceeded with her 
enterprise. 

In all the towns I found girls succeeding with 
manicure, hairdressing, and face massage, but 
I should not recommend a woman to rely on 
these openings alone. Waitresses expect to get 
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from £6 to £8 a month, including tips, at the 
good hotels, but the brisk, alert Canadian is 
better suited for this calling than the average 
English girl, who, in the Dominion, is looked 
upon as rather slow. 

Of callings for the open-air woman there is 
no lack, but so far the Canadian seems to 
object to women working on the land, the reason 
of this, perhaps, being that he finds them so 
valuable in the house. The Colonial Intelligence 
League is, therefore, starting a Farm Settlement 
for Women in the Okanagan Valley, where girls 
trained at the British Horticultural Colleges can 
stay for a time in order to accustom themselves 
to the conditions of life in Canada before taking 
up land on their own account. 

This land has been purchased through a 
voluntary local committee, who will interest 
themselves in the future welfare of the scheme, 
and, as the spot is in touch with the railway 
and a market for the produce of the farm, it is 
hoped that in a few years the settlement will 
be self-supporting. Canadians in all parts of 
the Dominion warmly approve of this venture, 
which will be a centre for the work of the 
League. A suitable superintendent has been 
found for the Settlement, and, if the necessary 
funds can be raised, it is hoped to start the 
enterprise in April. 

Poultry farming is lucrative, if women can do 
all the work themselves, hired labour being most 
expensive and eating up the profits. Eggs 
fetched 2d. in summer, and 3d. or 4d. in winter 
at Vancouver in 1911; while table fowls were 
ls. 5d. to ls. 10d. a pound. If three or four 
girls could join they would make a success of 
such a venture, but no elderly woman, who has 
looked after fowls at home with a handy man to 
do all the rough work, ought to try chicken- 
raising out West. 

Market-gardening and flower-raising are good 
openings. Cauliflowers were ls. each ; cabbages, 
5d. ; roses, 8s. a dozen ; arum lilies, 4s. a bloom ; 
violets, ls. a small bunch, at Vancouver and 
other Western towns during my tour. Such 
occupations as small-fruit growing, seed and 
bulb raising, and the tending of the small town 
gardens are all suitable for capable women, not 
afraid of the incessant work involved. : 

There are no soft jobs in Canada, but efficient 
work will almost certainly lead to a comfortable 
livelihood and an assured old age, the superb 
climate being partly accountable for the energy 
and the spirit of optimism that is so infectious 
to all newcomers to tke Dominion. People are 
not looked down upon socially for working, and 
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Canada offers countless opportunities for the 
capable woman that she would never find in 
the overcrowded British Isles. 

Here I think it may be well to put shortly 
what the Colonial Intelligence League does to 
help the girls both in England and on their 
arrival in Canada. Firstly, it supplies them with 
reliable information. The ignorance that prevails 
in England concerning the conditions of life in 
Canada is astonishing, not to say deplorable, 
and it would be a grave risk for an ordinary girl 
to take a ticket to the Dominion, trusting to luck 
to get on. 

As many of the women who apply to the 
League are badly off, there is a loan fund, from 
which half the passage-money is lent when 
necessary, ahd this is repaid in instalments. It 
is a satisfactory feature of the work that the 
girls repay the loans, as a rule, quickly, realising 
that by so doing they are rendering it possible 
for others to benefit from the fund. 

The girls are also given the card of the society, 
which entitles them to the services of the paid 
agent in British Columbia, and to the help of 
the voluntary committees in various towns 
throughout the Dominion. 

But before the card is given the applicant 
must satisfy the Executive Committee of her 
efficiency in what she proposes to undertake in 
Canada, and must also be medically examined. 
One of the British training colleges has agreed 
to put girls wishing to go out as home-helps 
through a week’s test of cooking, breadmaking, 
laundry work, andso on; butif they fail to pass 
this they must undergo aregular course of training. 

The Committee must be assured that her 
travelling arrangements are satisfactory. Should 
she be going alone, she is strongly urged to join 
a ‘‘ protected ” party of the “ British Women’s 
Emigration Society.” 

The girls are also advised to lodge at the 
Y¥.W.C.A. hostels, of which there is one in every 
good-sized town, or at the Government hostels 
for women, both being an incalculable boon to 
the working woman in Canada. If, for example, 
the girl goes to Vancouver or Victoria, she is met 
by the Representative of the League, who helps 
her to get a suitable post; or, if she wishes 
to start work in such towns as Montreal or 
Winnipeg, she has the services of the voluntary 
committees, who have been of the greatest 
assistance to our applicants. 

Sometimes objections are made to the aims 
of the League, and I will mention a few of them, 
as perhaps they may have occurred to this 
audience. 
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We are accused of wishing to drain the United 
Kingdom of all its capable women. To this 
one might reply that, with one and a half 
million more women than men, a few hundreds 
can well be spared, and if England is so anxious 
to keep her daughters let her give them better 
salaries. For example, a friend of mine adver- 
tised lately for a nursery governess, and got 
seventy to eighty answers, £24 to £30 being a 
usual salary for such a post, which is only suited 
to a young woman, who will find work harder to 
obtain and worse paid as she gets into middle 
age. But I consider that practically all our girls 
can be capable and efficient if they only have 
the training, and realise what they will be “ up 
against’ in a new country. As an authority 
on this subject said to me: ‘‘ The stock is all 
right, but the training is all wrong,” and the 
sisters of the men who are building up our 
Empire so splendidly are well able to take their 
part in this imperial work. 

Another objection is that English girls are not 
strong enough for the life overseas. But a girl 
who can bicycle for hours, play tennis, hockey 
and golf, need have no fears on the score of 
health. 

Again, we hear that the League is not really 
wanted. The reply to this is that it is the 
only Society that caters entirely for the educated 
woman, and though not in working order till 
1911 it has had over 2,000 applications for 
information, and has helped out over 140 girls. 
To what ? And here I mention a last objection, 
which is that the Society sends them to a 
miserable life. If anyone who thinks this could 
have been at our committee meeting early this 
month and heard extracts from a big sheaf of 
letters sent by the 140 odd girls, they would 
have been disabused of this idea. The letters 
were exhilarating reading, and were a visible 
proof of the fruitof our work, as over 95 per 
cent. of the girls were “making good” in 
the Dominion, and exulting in the fact. 

To women who possess comfortable homes 
and well-assured incomes, the life has probably 
no attractions, but it wears a very different 
aspect to the girl who looks forward with 
apprehension to an old age as the pensioner of 
some charitable society, or even as an inmate 
of a workhouse ward. In spite of my own lack 
of success, I do not hesitate to say that, were I 
a girl obliged to earn my living and were pro- 
ficient in something that Canada needed, nothing 
would keep me from the wider life across the 
Atlantic. 

The work of the Colonial Intelligence League 
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is an Imperial one. Canada has shown unmis- 
takably that she wishes to have the British 
stamp, and that can never be if the women of 
our race refuse to do their part. Surely it is 
better for a girl to put up with some toil and 
discomfort in a land where she is sorely needed. 
and where, if capable, she will almost certainly 
succeed beyond her anticipations, than to be 
included in the depressing category of the super- 
fluous woman with a dull, grey existence to 
which to look forward ? The girl of the right 
type who cares for the Flag and what it stands 
for, can be in very deed a missionary of Empire 
in the Dominion. 


DISCUSSION. 


THE CHAIRMAN (Earl Grey), in opening the dis- 
cussion, said he knew from the impressions which 
he formed during the seven years when he was 
Governor-General in Canada that the conclusions 
at which Miss Sykes had arrived werecorrect. The 
author had stated the character of the openings for 
educated women, the sort of educated women that 
were wanted, and the sort of educated women that 
there was no use for. She had been impelled to 
pay her visit to Canada by the work of the Colonial 
Intelligence League, and as the founder of that 
League was present he was sure the audience would 
desire to have the opportunity of listening to what 
she had to say of the story of achievement of one 
of her most promising recruits. 


Tue Hon. Mrs. Norman GRosveNoR said she 
felt that in the presence of Miss Sykes she occupied 
the position of the person who looked on while Miss 
Sykes had actually done the work. She had tried 
to do a certain amount of work herself, but she 
had never been able to realise what the experiences 
of the workers were from the practical point of 
view. She could not say how greatly she appre- 
ciated and valued all Miss Sykes had done. At the 
sacrifice of a good deal of time and comfort she 
had put things to a practical test, for which all 
educated women in this country felt grateful to 
her. While in England there were so many half- 
timers—.e., people doing a certain amount of rather 
slack work with very poor pay—in Canada and 
more or less in all the other Overseas Dominions, 
everybody worked the whole day with great energy, 
and in return for their services obtained the large 
salaries that had been mentioned. We never heard 
in this country of an agricultural worker getting 
£1 a day; in fact, how often was it that one heard 
of his getting less than £1 a week? That was the 
keynote of the difference between Canada and the 
British Islands, and that was why the people who 
went out to the Colonies and worked at such 
terrific pressure never wanted to come back again, 
i.e., because they got a splendid financial return for 
their work, and they also had the inspiring feeling 
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the whole time that they were wanted, and that 
their work was of value to the country. That 
applied with tenfold force to women, because the 
proportion of women to men was so small. The 
statement that was made that women were sent 
out to a rough life and harder conditions was a 
very one-sided view of the case, because once the 
women got out there, if they had any stuff in them 
at all, they immensely appreciated the feeling of 
being so valuable to the community, having such 
an individuality, and being no longer one of the 
superfluous crowd in this country. Even if they 
did work very hard, the majority of them were 
far happier than they would ever have been in 
England. The most difficult part of the work 
with regard to educated women had to be done on 
this side of the water, because so many of the 
women who went to the Colonial Intelligence 
League, and similar societies, were too old, and it 
was too late for them to learn. It was most 
desirable to get young women to consider early in 
their lives the question of going to the Overseas 
Dominions, and to begin to train them while they 
were young. 


THe CHAIRMAN said he heartily congratulated 
Mrs. Grosvenor on the excellent work that was 
being done by the League. As Miss Sykes had 
stated, the League had received 2,200 applications, 
and 140 educated women had been helped to settle 
in Canada. 


Dr. G. R. Parkin, C.M.G., emphasised the fact 
that it was necessary when speaking about Canada 
to have a due sense of proportion. In Hastern 
Canada there were about six millions of people, 
whereas further West there were only one and a 
half millions. It was only of the latter, with its 
new and mixed population, that Miss Sykes spoke. 
Toronto, for instance, had become one of the great 
educational centres of the whole of Canada. There 
were at the present moment probably more than a 
thousand girls living in expensive boarding-schools 
in that city, and the demand for the best type of 
Einglish-trained teacher was very great. Every 
woman of first-class ability who could stand the 
test of examinations applicable to the best teachers 
had opportunities in such cities as Montreal and 
Toronto. Personally, he believed the great flood 
of the better classes would ultimately come to the 
eastern part of Canada, which was within five 
days of England, where educated people had just as 
great an opportunity of opening a career in life as 
anywhere else. The problem of emigrating women 
was one of the most difficult in connection with 
the Empire. Sons were thrown into the world 
and told they must take their chance; but it was 
impossible to do that with girls, who had to be 
protected. He had often said that if he was a 
millionaire, and wanted to make the best use of 
his money, he would establish at intervals of about 
200 miles across the great continent of Canada the 
very best hostels for the reception of girls, and 
when he had done that he would endeavour to 
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find women capable of managing them. These 
were hard to find; only one in a thousand was 
fit for it. If such a plan could be adopted, it 
would be the means of remedying many of the 
difficulties to which Miss Sykes had called atten- 
tion. A good many years ago, when he went 
across the Western Prairies, it was a very common 
thing to meet the third or fourth sons of people 
at home, who had failed here and. had been 
sent to Canada to make a start for themselves, 
and the “remittance man ” became a term of con- 
tempt throughout the West; and it was very 
desirable that educated Englishwomen should not 
be placed in the same category. It was a very 
difficult thing, he admitted, to give a woman in 
England the training which fitted her for Canadian 
life. The conditions of domestic service made it 
extremely difficult for girls to get practice in their 
own homes. He believed the best possible way of 
introducing women into Canada was that they 
should go with their brothers and their uncles and 
their male relatives, so that they were protected and 
had a chance of doing useful work. One of the most 
degrading impressions that had been created with 
regard to Englishwomen going to Canada was that 
they had simply to go there to get married. It 
was popularly supposed that the men would be 
sitting round on the fences waiting to ask them 
to be their wives. That was an altogether degrading 
and mistaken idea, because in the whole of Canada, 
with a population of 7,000,000 people, there were 
only about 400,000 fewer women than men, and 
the young men were just as particular about the 
kind of women they married as anywhere else. 
The educated girl who went out there would have 
to look round a good deal before she found the 
particular kind of man that would suit her, or that 
she would suit. But if educated women were to be 
induced to go to Canada, they must be given a 
practical training; they must go with plenty of 
courage and with humble minds, feeling that they 
were going to a country that they did not know 
anything about. If on arriving there they at once 
began to tell Canadians that they knew how to do 
things better, their chance of success was almost 


gone. 


Miss J. S. TURNER said she had been asked to 
speak because she was the head of one of the colleges 
in England which trained girls before they went 
abroad. As a matter of fact, she was the head of 
the first college that was founded for that special 
purpose. She agreed with the previous speakers 
as to the necessity of training girls before they 
went out, but she did not agree with Mrs. Grosvenor 
as to the great hardships that Miss Sykes under- 
went because she was new to such work. She had 
always found that it was the daughters of the upper 
and higher middle-class who did the best work. 
They did not mind what they turned their hands 
to; they knew they were ladies, and therefore they 
knew they could do anything. It was girls of a 
much lower class who said they would not do 
particular things because they were menial. 
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Directly she heard the word “menial,” she said: 
“ My dear girl, the sooner you go home the better ; 
you are no good to me, and you will be far less 
good in Canada.” The criticism had been levelled 
at her college that she was wasting time, because 
it was no good training girls in England to do 
work in Canada under absolutely different con- 
ditions. She quite saw her critics’ point of view, 
but personally she never attempted to do such 
work, knowing it was utterly impossible to teach a 
girl to work in England as she would have to work 
in Canada. All that could be done at the college 
was to make her as adaptable as possible, to make 
her able to do her work in the easiest way to 
herself while doing it properly. Every girl who 
went abroad should learn to cook, and, personally, 
she had never failed yet in turning out a good 
plain cook in under six months’ training. The 
reason of that was that if the girls failed at first, 
while she said nothing to them the gardeners 
for whom they cooked said a very great deal, and 
a bad dinner never occurred twice with the same 
girl. A good many girls had gone out from her 
school to Canada; she heard from them constantly, 
and not one of them ever expressed the least desire 
to come home again. They were all doing well 
and “making good,” except one who had made a 
slight failure due to the fact that when she arrived 
in Canada she joined a friend, and they both then 
very unwisely took up forty acres of uncleared 
land. If girls took land in British Columbia it 
was much wiser they should take a smaller 
quantity, which was already cleared for them, 
because it was not a woman’s work to clear land, 
Tt had also been said that the girls were not strong 
enough to do Canadian work. They were strong 
enough—and it was extraordinary how the life 
improved their health and strength. Girls came 
to her occasionally who were run down in health, 
who improved out of all recognition in three 
months. There were plenty of openings in England 
for some girls, but not for all; and there were 
plenty of openings in Canada for some girls, but 
not for all. The woman must be chosen who went 
to Canada, and, having got the woman, then there 
was no better place in the world for her than 
Canada. 


Tae Hon. Sir Joun A. Cocksurn, K.C.M.G., 
said that Australia had tried to do the best it could 
towards readjustment of our population. The 
question of what was to be done with the choicest 
product of civilisation—the British educated 
woman—was one of the great imperial questions of 
the day, and had been most charmingly dealt with 
by the author, whose arduous labours reminded 
one of the fabled Psyche. England had more 
educated women than it wanted, while in Canada 
and the other Overseas Dominions there was a 
deficiency. The Dominions required women with 
well-educated minds, who were able to turn their 
energies in any direction. Education was of 
importance even in the humblest of occupations. 
The late Bishop of Adelaide, Bishop Short, used to 
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say that it was ‘only a University man who could 
black boots to perfection. The British Empire, in 
his opinion, needed to equalise its population. It 
was all very well to acquire territory, but mere 
men going into the Dominions beyond the seas did 
not settle them. A man’s nature was more or less 
nomadic, and it required the British woman to 
make the home. It was on the establishment of 
homes, and not on the mere occupation of territory, 
that the greatness of Empire depended. 


Tort Ricut Hon. Sir JosepH Warp, K.C.M.G. 
(ex-Premier of New Zealand), said he was of 
the opinion that if sensible women were sent to 
Canada and the other overseas countries, when they 
got there the new environment in which they found 
themselves would, added to their own instincts, 
very quickly enable them to make excellent liveli- 
hoods. He agreed with Dr. Parkin that it was a 
dangerous thing to send girls, unless they were 
properly protected, across the seas to the Colonies 
unless there were people there who were able to 
take care of them for a time. What was it that 
Canada was complaining of at the present moment ? 
Miss Sykes had stated that there were a hundred 
men to one woman in some parts of Canada, and 
in other parts twelve men to one woman. It was 
therefore apparent on the face of it that in 
many parts of Canada women were required. 
In too many cases men went to Canada and the 
other Overseas Dominions, made fortunes, and 
unhappily for those countries came back to 
England and spent their money. People were 
leaving New Zealand by the thousand who had 
made their fortunes there, and were now coming 
back to the old land, and Canada was having a 
similar experience. The practical suggestions 
given from the actual experience of Miss Sykes 
brought them face to face with the fact that the 
old Motherland ought to do a little more than it 
had been doing in the way of cementing the ties 
between people of all classes in the overseas 
countries. The old people did not seem quite to 
realise the tremendous changes that had taken 
place, and something more required to be done by 
the people of the old land than was being done at 
present. With the great development that was 
going on in Canada and the other overseas countries, 
and in view of the crowded cities in the old land, 
with its excess of population, if the daughters and 
sons of the British Islands were to be brought into 
closer contact with the Motherland, it was necessary 
to impress upon the people at home that great 
changes must be made in connection with the 
constitution of the various Colonies, and it was 
necessary that work should be done in that 
direction. He suggested that some system of 
co-operation between the public life of the old 
country and the Overseas Dominions should be 
brought about in a practical way for the benefit of 
the galaxy of young nations who were proud to 
live under the British Flag, and the majority of 
whom could say that they were British born. 
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Tae Ricur Hon. Sir Henry MORTIMER 
DuranD, G.C.M.G., K.C.S.1., K.C.I.E., proposed a 
hearty vote of thanks to Miss Sykes for her 
thoroughly practical paper. Miss Sykes not only 
had powers of observation but powers of expression 
as well, and he was sure that all present were much 
indebted to her. He also wished to take the oppor- 
tunity of saying how much the Society appreciated 
Lord Grey’s kindness in occupying the chair. 


SIR GrorGE Brrpwoop, K.C.1.E., C.S.1., M.D., 
LL.D., in seconding the vote of thanks, said that 
Miss Sykes’ paper was one of the most informing 
and useful, and well-written, and well-delivered, 
and altogether the most delightful paper he 
had ever himself heard given before the Royal 
Society of Arts, and he most heartily supported 
Sir H. M. Durand in the vote of thanks he had 
moved to Miss Sykes. He had also to express, as 
a member of the Council of the Royal Society of 
Arts, his thanks to Earl Grey for so kindly, and 
sympathetically and ably presiding on the occasion. 
He would also say on his own personal account 
how warmly he had appreciated the speech made 
by Dr. Parkin. Of the subject of the paper he 
knew nothing. Canada was a new country, 
and his own life had been spent both in boy- 
hood and in his earlier manhood in India—a 
country whose civilisation went back to at 
least 1,000 years B.C, and the only ancient 
country that had preserved its antiquity down to 
our modern day; and in the full integrity of its 
pristine social system, as based on the Code of 
Manu and cognate Hindu Sacred Law books. All 
the problems of our own over-population in the 
present generation, which would face Canada in 
another 100 or 200 years, had been dealt with in 
India, the India of the Hindus, from about 1,000 
to 1,400 years ago, and most effectually, so long as 
the Hindus had been left to solve such problems all 
by themselves. Among their solutions were such 
“customs” as the following: when a man became 
as old as himself, and useless, and a burden to his 
family, on his health decisively failing, a handful 
of stiff clay was stuffed into his mouth, and he was 
carried down to the banks of some sacred river 
and devoutly thrown into it. Again, widows were 
allowed to burn themselves to death on the 
funeral pyre of their deceased husbands; and 
the infanticide of female children was uni- 
versal. We had put a forcible stop to these 
religious rites, and at once the population of India 
had begun to increase beyond the present means 
of its support; and with the direct consequence of 
bringing ourselves into conflict with our colonists 
in South Africa, who objected to the immigration 
of Hindus into Natal, the Cape, and the Trans- 
vaaland Orange River Colony! Yet, in another 100 
years we might have to resort to similar practices 
here, and in another 200 years in the Canadas, and 
the United States also; not frankly and openly, 
and devoutly, but by odious and repellent secret 
scientific processes. 
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THE CHAIRMAN, before putting the vote of 
thanks, said he absolutely agreed with the speeches 
that had been made to the effect that it was not a 
bit of good for anyone, either man or woman, to go 
to Canada, or any of'the self-governing Dominions, 
with the airs of a superior Englishman. They 
must go, as Dr. Parkin had pointed out, in the spirit 
of humility, believing that there was no greater 
privilege to a man of British descent than to 
spread British ideals. Every person in Canada 
and the self-governing Dominions could show with 
pride some flower, or tree, or bulb, or seed, 
imported from home, and they attached the 
greatest importance to rearing up in the new land 
the old British traditions of the highest type 
which they had learned in their homes in the 
Motherland. He hoped Miss Sykes would be 
instrumental, not only personally but through the 
work of the Colonial Intelligence League, in 
inducing many women of the right type to go 
and make happy homesteads across the seas. His 
motor recently broke down outside Belfast, and he 
was very hospitably invited to stay at a house close 
at hand. A young man was living in the house 
whom he advised to go and help in one of the 
Overseas Dominions. One of his sisters said that 
if her brother went she would go with him, too. 
He then said that he was not at all sure that she 
was fitted for it, and proceeded to cross-examine her 
as to her abilities. She told him that she could 
milk a cow, cook, bake, and wash a flannel shirt 
without making it shrink, and on hearing that he 
told her that, with her health and happy temper, 
she was the sort of woman who could not help 
succeeding in any part of the Dominions. 


The resolution of thanks having been carried, 


Miss ELLA Sykes said she desired, in the first 
place, to thank Harl Grey for so kindly acting as 
Chairman, and all those present for listening so 
attentively to what she had to say. With regard 
to Mrs. Grosvenor, foundress of the League, who 
had spoken of herself as an “ on-looker,” she wished 
to mention that Mrs. Grosvenor had visited Canada 
in 1911 and 1912. If those present could see the 
diaries she had kept during those months of travel, 
they would find a record of an enormous amount 
of splendid work done in the way of interviews, 
the starting of voluntary committees, and the 
general arousing of interest in the doings of the 
League throughout the Dominion, and they would 
understand that the term ‘‘on-looker’’ was the 
very last that could be applied to her. 


THIRTEENTH ORDINARY MEETING. 

Wednesday, March 5th, 19138; Lrevt.- 
CoLoneL Sir Davip Prain, C.M.G., C.LE., 
LL.D., F.R.S., Director of the Royal Botanic 
Gardens, Kew, in the chair. 
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The following candidates were proposed for 

election as members of the Society :— 

Comber, Edward, Taj Building, Wallace-street, 
Bombay, India. 

Middlemiss, E. T., M.Inst.A.E., 14, St. Peter’s- 
square, Manchester. 

Otsu, Rimpei, Bureau of Aboriginal Affairs, Taihoku, 
Formosa. 

Webb, Reginald Acheson, Municipal Offices (P.O. 
Box 166), Lagos, Southern Nigeria, West Africa. 

Williams, Miss Mary, 16, Campden House-road, W. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Billups, Perey Christopher Charles, F.R.AS., 
23, Plymouth-road, Barry Island, Glamorgan- 
shire, 

Coughlan, Timothy J., Engineering Department, 
Guardians’ Office, Bancroft-road, Mile End, E. 
Elliott, Robert, Gloucester House, Hampton-road, 

Teddington. 

Jeffreys, John, M.I.Mech.E., Kinburn, Egham-hill, 
Surrey. 

Simpson, Donald Grafton, A.M.I.Mech. E., Trafalgar 
Engine Works, Barbados, British West Indies. 
Vinal, Joseph William Topham, A.R.C.A., 

21, Grafton-road, Acton, W. 

Woon, Miss Rosa E., F.S.A.M., 7, Edith-grove, 

Fulham-road, S.W. 


The paper read was— 


THE DEVELOPMENT OF RESEARCH 
WORK IN TIMBER AND FOREST 
PRODUCTS. 


By E. Russert Burpon, M.A., 


Investigator in Timber, Forestry School, Cambridge. 

I propose to draw your attention to-night to 
one aspect of forestry research work, the organi- 
sation of which has been under consideration at 
Cambridge—viz., the study of timber and forest 
products. 

The only work in this direction which we were 
able to undertake when the forestry school first 
started at Cambridge, some five years ago, was 
the study of wood structure, with the object of 
enabling students to identify the commoner 
species of timbers. With the help of friends 
interested in the school, we have acquired a 
large collection of timber specimens, many of 
which are of special value as the conditions 
under which they were grown have been 
recorded. 

As this collection grew the importance of 
research work on the products of our woodlands 
became daily more evident, and it was felt that 
studies in this direction ought to be organised 
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on quite as comprehensive a scale as studies in 
sylviculture, which teaches how to produce 
these products. This view was greatly influenced 
by the work which has been carried on by the 
United States Forest Service under the stimu- 
lating guidance, first, of Professor Fernow, and, 
later, of Mr. Gifford Pinchot. It was suggested 
by Mr. Elwes—who has from the start taken a 
personal interest in the development of the Cam- 
bridge Forestry school, and to whose generosity 
it is greatly indebted—that a visit to America, 
with the object of studying the methods of 
research employed by the Forest Service, would 
probably prove instructive. The suggestion was 
approved by the Forestry Committee, and I 
accordingly sailed in the autumn of 1911, and 
spent the following winter in the United States 
and Canada. 


RESEARCH WORK IN THE UNITED 
STATES. 


I will now attempt to describe the most 
comprehensive scheme of research work on the 
structure, properties, and utilisation of timber 
that has been devised in any country. 

No visitor to the United States or Canada can 
fail to be shocked at the fearful devastation of 
the forests by axe and fire which meets the eye 
on every side. Few, however, realise that the 
very magnitude of this evil has called into 
existence a Forest Service, which, in little less 
than twenty years, has grown from a handful 
of enthusiasts to an army of nearly four thousand 
men, which has revolutionised public opinion 
on matters pertaining to forestry, and which has 
influenced Congress to increase the National 
Forest Reserves from some 15,000,000 acres 
at the time of President Cleveland’s adminis- 
tration to over 200,000,000 acres to-day. Work 
such as this rivets the admiration of anyone 
fortunate enough to see something of the inner 
working of this splendid Forest Service. 

One department of this Service is styled the 
Branch of Products, and it is with the work of 
this section that I am concerned this evening. 
The relation of this Branch to the other depart- 
ments is shown in the following scheme :— 
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The work of the Products Branch was formerly 
carried on at several different stations, but about 
three years ago the department was reorganised, 
and the work was concentrated at Madison, in 
Wisconsin, and Chicago. The Chief of the 
Branch has his office at Madison, and the Chief 
of the Office of Wood Utilisation and the Director 
of the Products Laboratory are under his 
control, At present the Chief of the Products 
Branch is also Director of the Laboratory. 

The heads of other departments in the Service 
at Washington are kept in touch with the work 
at Madison and Chicago through a representative 
of the Branch, who has an office in the Forest 
Service Building at Washington. The District 
Officers form an important link in the organisa- 
tion, as the whole country is mapped out into 
districts, with an officer in charge of each, whose 
main duties are to get in touch with timber 
associations and wood-using industries, to find 
out the directions in which the assistance of the 
Products Branch might prove useful, and to 
induce co-operation between commerce and 
scientific research. 

The whole object of the Products Branch is 
to eliminate waste in conversion, manufacture, 
and utilisation, and reduce the drain upon the 
forests by developing the greatest economy in 
the use of the products obtained from them. The 
research work undertaken to achieve this end is 
all therefore planned with the object of getting 
results which will benefit the timber merchant 
and consumer, as their interest in such work is 
essential for its success. The field covered in the 
general scheme laid down for research accord- 
ingly includes every important industry which 
derives its raw material from the forest. 

Each research project has consequently to be 
most carefully considered in all its bearings 
before any work is set in hand. A working plan 
is first drawn up, in which the need for the 
investigation, the extent of present knowledge 
available, the proposed methods of procedure, 
the plans of any machinery or instruments 
required, the estimated cost of the inquiry, etc., 
are set forth in as much detail as possible. This 
working plan is then discussed and criticised by 
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a committee composed of the leading men in 
each department of the Products Branch. After 
revision and further discussion at Madison, it is 
passed. on for similar consideration at Washing- 
ton by the heads of the various branches of the 
Forest Service. This enables every aspect of 
the question to be fully considered, and the one 
inquiry is often found capable of solving 
secondary problems concerned with other 
branches of the Service, in addition to the main 
problem stated by the originator of the scheme. 

Progress reports are submitted at intervals 
to the same committees, in order that any modi- 
fications of the original plan may be made, if 
necessary. And a final report is drawn up on 
the completion of the inquiry. 

The results, if of economic value, are then 
published in such a form that the general public 
can at once use the knowledge gained, popular 
magazines, trade journals, and daily newspapers 
often serving as the medium for this purpose. 

The work is all carried on at Chicago and 
Madison, and I will first deal with that performed 
by the Office of Wood Utilisation at Chicago. 


OFFICE OF Woop UTILISATION. 


This office serves mainly as a bureau for the 
collection of information and statistics of 
production, consumption, utilisation, ete., but 
any problems which can be solved without the 
aid of a laboratory, by inducing manufacturers 
to undertake experiments in co-operation with 
the office, are also dealt with. 

A series of reports on the wood-using industries 
of each State is being published by the office, 
with the aid of timber owners, merchants, 
manufacturers, wood-consumers, and various 
Government Departments in each State. These 
reports contain valuable information as to the 
production of various kinds of timber in each 
State, the woods used in each industry, the 
source of each, the quantity consumed, the 
purpose for which each species is required, the 
mode of conversion, the prices paid delivered, 
the distribution of the manufactured articles, etc. 

In presenting this information to the public, 
great care is exercised to prevent disclosure of 
any details which might be prejudicial to the 
interests of any manufacturer who has supplied 
the data. If, for example, only one or two 
manufacturers of a certain article are found in 
any State, special information as to that industry 
might be withheld, or included in the summary 
of similar industries in an adjoining State. The 
value of such reports lies in the assistance they 
give to the forester, the owner, and the timber 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 7, 1918. 


merchant as to the species in greatest demand, 
the market available, and the prices obtainable, 
which enables the forest operations to be better 
regulated. The manufacturer, on the other 
hand, learns about his raw material, the districts 
from which it may be obtained, the supplies 
available, the possible substitutes for woods 
that are becoming scarce, etc. 

One point which I would especially emphasise 
is that the information contained in these reports 
is derived from data furnished by the manu- 
facturers themselves, and that the natural dis- 
inclination which they first showed in supplying 
these data is steadily decreasing before a more 
general recognition of the value of such statistics. 

Another line of useful work in this office is the 
study of possible uses for material which is 
burned at present to get it out of the way. 
The amount of good timber in the shape of 
short lengths, ends, and slabs, over and above 
that used as fuel, which is deposited in the 
refuse burners of sawmills in the States and 
Canada is enormous. The suggestions of this 
office for the utilisation of this waste have in 
several cases led to co-operation between the 
large sawmill which supplies only lumber in 
regular market sizes and the manufacturer who 
can utilise short lengths for making small 
articles, such as boxes, kegs, buckets, and 
built-up veneer doors, with the result that the 
waste of the former has become the raw material 
of the latter. 

The study of substitutes for timbers which are 
growing scarce is another line of research from 
which wood industries derive benefit. The 
supply of juniper for the manufacture of cedar 
pencils is growing very short, and the Chicago 
Office, at the time of my visit, had furnishcd 
certain factories with substitutes, and full infor- 
mation as to the supplies obtainable, in order 
that their suitability might be tested. 

The economic value of co-operation on such 
lines between the trained forester and wocd- 
using industries cannot be overestimated, and 
the description I have given will, I think, enable 
anyone to realise the high degree of confidence 
reposed in the Chicago Office by the timber_ 
trade in general. 


THE Forrest Propucts LABORATORY. 


I must now pass on to the Products Laboratory 
at Madison. The selection of Madison as the 
point at which to concentrate the labora- 
tory research work was influenced mainly by 
the inducement offered by the University of 
Wisconsin to secure its establishment there. 
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Congress refused to grant an appropriation 
for the establishment of a laboratory, and the 
Forest Service thereupon approached various 
Universities to see if they were inclined to 
co-operate in such a scheme. There was con- 
siderable competition between the Universities 
of Minnesota, Michigan, and Wisconsin for the 
institution, and the liberal terms offered by 
Wisconsin led to Madison being selected. The 
University offered the grounds and building, 
with lighting, heating, and motive-power free 
of charge, on condition that the Forest Service 
furnished the staff, equipment and running 
expenses, and gave instruction on forest products 
to the University students. 

Wisconsin University stands high for the work 
it has accomplished in the diffusion of knowledge 
of public utility, especially in regard to agricul- 
ture, and it enjoys the public confidence to a 
remarkable extent. Its president, Mr. Van Hise, 
is a prominent advocate for the conservation of 
natural resources, and has done much to awaken 
public interest in these questions. The State of 
Wisconsin, despite the havoc which has been 
wrought in its former magnificent stand of White 
Pine Forest, still remains an important lumber 
and pulp-producing centre, and possesses a State 
Forest Service free from political control. 

All these considerations influenced the selec- 
tion of Madison, and the laboratory was accord- 
ingly built and opened in 1910. The building, 
which cost about $55,000, stands within easy 
distance of the University buildings, and is 
planned for research work on a semi-commercial 
scale. It possesses a large yard for storage, 
and into this has been laid a switch line from 
the Chicago, Milwaukee, and St. Paul Railroad, 
which runs past one boundary of the laboratory. 
It thus possesses excellent facilities for delivery 
and despatch of material. 

The sawmill for converting the logs contains 
two circular saws, the larger one connected with 
a travelling log-carriage. There are covered sheds 
for natural seasoning, as well as a special build- 
ing in which artificial seasoning can be carried 
on with the conditions of temperature, moisture, 
and air-circulation under separate control. 

In the main building is a carpenter’s shop, 
which is furnished with a short-log sawmill 
capable of handling 10-ft. logs up to 24 ins. 
diameter—a 36-in. band-saw, a swinging saw, 
a universal circular saw, a lathe, and other 
machines for trimming, edging, planing, etc. 

With this equipment the timber can be 
prepared to any size required for subsequent 
experiments, 
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The laboratory is organised into eight technical 
departments for experimental research, which 
I will now briefly describe in turn. 


Timber Testing Department. 


The equipment consists of :— 

One 200,000 Ib. Riehlé testing machine ; 

One 100,000 lb. Olsen testing machine ; 

Three 30,000 lb. Olsen testing machines ; 

One 60,000 inch pound Riehlé torsion testing 
machine ; 

One impact testing machine ; 

And a set of machines for doing shop-repairs 
and for making any experimental apparatus 
required in any department. 


The following are some of the problems which 
this department is endeavouring to solve :— 


(a) The relative mechanical properties of all 
commercial woods. ‘The test specimens are 
gathered in the forests, and the conditions of 
soil, climate, sylviculture, etc., for each are 
noted, in order that when sufficient data have 
been collected an attempt may be made to 
correlate the microscopic and macroscopic 
structure of each species, and the sylvicultural 
factors affecting the growth, with its mechanical 
strength. The value of these tests will conse- 
quently greatly exceed those which have been 
usually carried out by engineers, who have no 
previous knowledge of the history of their test 
specimens, and the work should enable the 
factor of safety to be materially reduced. 


(b) Determination of the effect on the mecha- 
nical strength of wood of (1) different 
methods of drying (steam, hot air, oil); (2) 
different methods of preservative treatment. 


(c) Experiments to perfect methods of testing 
for hardness, toughness, cleavability, shearing, 
compression, etc. 


(d) Determination of the efficiency of different 
devices for preventing mechanical wear of rail- 
way sleepers. 


(e) Experiments to ascertain the relative 
strength of any timber as demonstrated by 
machines working at uniform speed and demon- 
strated under the application of a dead load. 


Tests are also made to determine the relative 
efficiency of the different grades and types of 
manufactured articles, such as handles, packing- 
cases (wire-bound cases, veneer cases, fibre- 
board cases), spokes, etc., and of the different 
kinds of joints and fastenings to timber and 
wood-work, 


~ 
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Timber Physics Department. 


The problems attacked here are concerned 
with the physical properties of wood, about 
which less is known than almost any other 
material, in spite of the fact that there is no 
material so universal in its applications as 
wood. 

Except in the case of specific gravity, our 
knowledge is small regarding other physical 
properties of woods, such as their specific heat, 
the amount of heat and time required to raise 
any species to a given temperature, the relations 
between physical structure and mechanical 
properties, the influence of moisture contents 
and pressure on the wood substance, and so 
forth. 

Accurate information on these matters would 
be of value from a practical point of view, as it 
would explain the different behaviour of various 
woods in kiln-drying or during preservative 
treatment, and enable better results to be 
obtained. 

All these physical properties are being closely 
investigated in this department, and the interest 
with which many manufacturers in the States 
are following the experiments in the artificial 
seasoning of timber is sufficient proof of the 
need for such work. 

The apparatus for studying the influence of 
the various factors in artificial seasoning—viz., 
temperature, moisture, pressure, and the gaseous 
contents of the seasoning cylinder—has been 
designed so that each factor can be separately 
controlled. By varying one factor while the 
others are kept constant, a wide range of con- 
ditions can be obtained, and the influence of 
each factor determined in turn. This study will 
without doubt lead to improvements in the 
design of commercial dry-kilns, which will 
eliminate some of the present loss in the shape 
of badly-seasoned wood. 

The interest of the manufacturers, and the 


applications for help in designing dry kilns which ' 


this department receives, are not surprising after 
one has seen the work that is in progress. ` 


Microscopy and Photomicrographs. 

For the study of the inter-relation between 
structure and physical and mechanical pro- 
perties, microscopic sections and photomicro- 
graphs are essential, and a most interesting 
collection of sections and photographs, exhibit- 
ing work of the highest quality, is being made. 

The collection will also be used in the study of 
wood structure with a view to the identification 
of different species. 
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Pathology Department. 


The destructive agents against which wood 
has to be protected require to be studied con- 
currently with the preservatives to be employed 
against them. In the case of destructive insects, 
the Products Laboratory co-operates with the 
Bureau of Entomology; but for the study of 
the more injurious wood-destroying fungi, a 
mycologist from the Bureau of Plant Industry 
is permanently quartered in the Madison 
Laboratory. His work involves the collection 
and study of the life-histories of these fungi, of 
which pure cultures are made and kept in stock. 
The resistant power of various preservatives 
obtained from commercial sources, or of frac- 
tional distillates prepared from them, is then 
tested by leaving pieces of wood which have been 
treated with preservatives in contact with the 
respective fungi. The extent to which the fungus 
succeeds in penetrating the wood serves as a 
measure of the resistant power of the preser- 
vative. 

A special cellar has been constructed with 
chambers in which the temperature and moisture 
necessary for each wood-destroying fungus can 
be separately controlled, and the treated 
specimens are introduced as soon as the fungi 
have been induced to grow. Great difficulties 
are encountered in obtaining the suitable con- 
ditions, and other fungi often overrun the 
chambers and oust the fungus under examina- 
tion. Similar experiments on a smaller scale, in 
which control is easier, were giving satisfactory 
results. 

Wood Preservation. 


This department, working in close touch with 
both the pathological and chemical sections, 
endeavours to determine :— 

(a) The efficiency of different preservatives 
(including determination of any subsequent 
deterioration when the treated timber is exposed 
to the varying conditions of use) ; 


(b) The factors which govern the impregnation 
of woods with any preservative (e.g., moisture, 
structure, rate of growth, presence of bark, etc.), 
with a view to improved methods. 


The main equipment consists of four sizes of 
pressure cylinders connected up with a system of 
measuring tanks, and air-, vacuum-, and force- 
pumps, so that the various factors of heat, 
pressure, quantity of preservative, etc., may be 
separately controlled, and the influence of each 
during the process of impregnation determined. 

Three of these cylinders have a maximum 
working” pressure of 300 lbs. per square inch, 
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while the fourth can withstand 600 lbs. per 
Square inch. 


The largest cylinder, which measures 34 ft. 


diameter by 12 ft. long, and is equipped with a 
travelling carriage for loading, enables theories 
to be tested on a semi-commercial scale, and 
many commercial concerns gladly co-operate 
with the department in these experiments. 
The Chicago, Milwaukee, and St. Paul Railway, 
for example, have reserved a length of their 
road for the use of sleepers which have been 
treated in the laboratory. Telegraph and 
telephone companies, municipal bodies, mining 
companies, horticultural builders, farmers, and 
others have granted similar facilities, so that in 
all cases experiments can be carried on under 
conditions of actual service. 


Wood Distillation Department. 


The discovery of some more useful purpose 
than fuel and firewood for the waste of the saw- 
mill, such as slabs, short ends, sawdust, ete., is 
one of the main problems engaging the attention 
of this department. The studies are directed 
towards establishing the fundamental laws 
underlying destructive and steam distillation 
and various extraction processes, with a view to 
improvements in the design and operation of 
commercial distillation plant. 

The various species of wood are to be 
examined one by one to determine the products 
obtainable from each by the several methods 
of distillation. The methods of refining these 
distillates, and the possible uses of each as 
solvents, disinfectants, preservatives, etc., are 
other subjects of inquiry. 

The equipment consists of two retorts, one for 
steam, the other for destructive distillation, and 
there are stills for refining the prcducts. Here, 
again, co-operation with industries is the key- 
note, and, in the study of turpentine collection 
and refining, a fractionating column still has 
been set up by the department in the works of 
a turpentine factory in Georgia. The paint 
and varnish makers have also assisted in an 
inquiry as to the possible extension of the use 
of turpentine and pine-oil. The utilisation of 
sawdust is engaging the special attention of the 
department, and an experimental plant for 
converting it into ethyl alcohol was being con- 
structed. 

Paper and Pulp Department. 


This department is equipped with a miniature 
pulp and paper-mill, with digesters for soda and 
sulphite pulp, grinders, beaters, screens, etc.» 
and a paper-machine capable of turning out a 
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roll of paper 15ins. wide. In addition to this, 
there is another laboratory at Wausau, in the 
north of Wisconsin, which makes a special study 
of ground wood-pulp. Its main energies are 
directed to the discovery of substitutes for spruce, 
and the potentialities of different woods under 
different methods of manufacture are studied. 
In this research the laboratory works in closest 
co-operation with paper manufacturers, with 
whom meetings are constantly held for examina- 
tion and discussion of the experimental samples 
of pulp and papers produced. When any samples 
seem worth further trial, the laboratory prepares 
a quantity sufficient for the manufacturer to test 
it on a commercial scale. 


Engineering Department. 


This is practically an office for designing 
apparatus, either for experimental work in 
the laboratory, or for commercial use when 
inquiries have passed the experimental stage, 
and the results warrant their introduction to 
commerce. 


Chemistry Department. 


This is furnished like any other chemical 
laboratory, and forms an indispensable adjunct 
to all the other departments, especially those 
dealing with preservation and distillation. The 
principal work in progress related to the manu- 
facture of coal-tar creosotes, with a view to 
improving their quality. The commercial 
creosotes were being analysed and graded, and 
Specifications prepared for the information of 
consumers, 

This completes the description of the technical 
section for experimental research in the Products 
Laboratory. 


ORGANISATION OF RESEARCH WORK 
ON BRITISH TIMBER. 

The questions which now arise are, whether 
there is any need for the organisation of work 
on similar lines in this country, and, if so, to 
what extent we can adapt the methods of the 
Products Branch to British conditions. 

In these islands people who realise the impor- 
tance of afforestation and apply the principles 
of sylviculture to their woodlands are few in 
number. Many regard trees mainly from the 
point of view of cover, or lay great stress on the 
esthetic side, while some believe that the soil 
or climate is not favourable to the growth of 
good timber. Few recognise that every tree, 
even the specimens in the garden and park, or 
the trees of the hedgerow, has a definite 
economic value if cut down before decay sets in. 


444 


The influence of all this is only too evident 
throughout the country in the urider-stocking 
which is the salient character of our woods. In 
addition to the waste in the actual timber we 
do produce, from short boles, excessive taper, 
superabundance of knots, poor quality of timber 
and decayed stems, all due primarily to under- 
stocking, there is further waste due to the land 
bearing in many cases only half the crop which 
it might produce if properly treated. Then 
there is the further waste due to ignorance as 
to the influences which affect the growth of 
different species, and the quality of timber 
produced under different conditions. The money 
which has been thrown away by planting oak 
on sand, spruce and Scots pine on shallow soils 
overlying chalk rock, and so on, would total 
up to a considerable sum if all the factors, such 
as loss of young plants, rental of land, and 
greatly diminished produce were included. For 
the owner who wishes to plant there is little 
information available as to the yield which may 
be looked for from different species under the 
various sylvicultural conditions in England. 

Regarding the properties and utilisation of 
British timber and woodland produce, there is 
room for a good deal more knowledge, as no 
systematic study of this side of forestry has ever 
been made in Britain. We have loose statements 
as to the different qualities of timber obtainable 
from a given species when grown on wet and dry 
soils, at high or low elevations, on sand, loam, 
or chalk soile, but the evidence is often contra- 
dictory. Other statements are made as to the 
nature of the timber produced by different 
varieties of the same species, the superiority of 
pendulous ash to upright ash, the greater 
durability of silver birch as compared with red 
birch, the differences between sessile and 
pedunculate oak, but these and many similar 
statements have never been scientifically proved. 

The time of felling and the correct method of 
seasoning again are other points about which 
great differences of opinion exist. The “ blue- 
ing” of deals is attributed by one to the time 
of felling, by another to the logs having been 
floated, or by a third to improper stacking in 
the timber-yard. 

Inability to identify timbers by their structure 
is another source of trouble which sometimes 
results in heavy expense, as in the Westminster 
paving case. The loose nomenclature of woods 
in commerce arises in part from an absence of 
knowledge of the structure of different species, 
and this leads on to accidental, or even to fraudu- 
lent, substitution of one species for another. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 7, 1913. 


In my own experience I have seen cases of 
creosoted paving blocks of spruce being substi- 
tuted for pine, of Scots pine boards being 
mixed into an order for larch for colliery trams, 
of Ailanthus being supplied as ash for carriage- 
building; while the wood of the tulip-tree is 
constantly sold as _ bass-wood, arid other 
instances abound. Very few of the people who 
handle wood every day can identify with 
certainty any common species of timber, and 
give reasons for their names, though such know- 
ledge ought to be the possession of everyone who 
uses timber to any extent, especially architects 
and erigineers. 

The truth is that for the bulk of our knowledge 
regarding timber, the properties and uses of 
each species, their relative durability, their 
behaviour in seasoning, or when treated with 
preservatives, the comparative qualities of 
home-grown and imported timbers of the same 
class—for all such information we rely on the 
experience of the consumer, who, in many cases, 
knows nothing of the previous history of the 
timber he is using, cannot identify the species 
from its structure, or recognise the tree when 
it is growing. He may debit or credit any kind 
of timber with certain characters which may 
in reality belong to another species, or which 
may result solely from certain conditions of soil 
or sylviculture. The prejudice which exists in 
many quarters against the use of British timber 
—a natural sequence from the amount of poor 
timber which has been placed on the market—is 
evidence of the truth of this statement, for 
British timber which has been grown under 
proper conditions is equal, and in several cases 
is superior, to any imported timber of the same 
class. Our knowledge concerning it rests upon 
a basis of empirical experience instead of cn 
exact experiment. 

Sufficient has, I think, been said to show the 
need for thorough scientific investigation of this 
side of forestry. It is even more needful in this 
country than elsewhere, because the discon- 
tinuous nature of our woodlands and the large 
mixture of species they contain render the pro- 
vision of regular supplies of any timber species 
difficult, and its economic utilisation still more 
so. The study of the woodland produce and its 
uses Consequently acquires a greater importance 
than in countries with continuous forests com- 
posed of few species, and the question to be now 
considered is the way in which the work should 
be carried out. 

The main difficulty in initiating an economic 
reform of this description lies in overcoming the 
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conservatism which is ingrained in the British 
character, and the only way in which this can 
be done is by the acquirement and dissemination 
of actual facts, which will stimulate a more frugal 
utilisation of the present supplies, and a more 
generous production from the land for the future. 
After years of talking, writing, departmental 
reports, and Royal Commissions, we have now 
arrived at the starting-point, and forestry 
schools are striving to establish themselves on 
a firm basis, and to organise definite lines for 
research work. In the absence of a State Forest 
Service, the responsibility for acquiring and 
diffusing the accurate knowledge which is 
necessary for the causation of any change in 
established custom and public opinion, and for 
the establishment of a right forest policy, lies 
upon these schools. Forestry is essentially a 
commercial subject, and it is of the utmost 
importance that forestry schools should enlarge 
their horizon and endeavour to bridge over the 
gap that still exists between education and 
commerce, between the research student, the 
producer, and the manufacturer. My remarks 
this evening have, I hope, shown that their 
investigations should not be confined mainly 
to the sylvicultural problems, but should 
embrace the whole field of forest products. The 
field is a large one, even if it is confined to 
British timbers, and real progress will only be 
made by the co-operation of forestry schools 
throughout the country, along with any other 
associations who are interested in this work. 


THE CAMBRIDGE FORESTRY SCHOOL. 


The school at Cambridge, which has been 
supported by grants from the Board of Agri- 
culture, certain county councils, and the colleges, 
has hitherto been limited in its sphere of work 
through lack of funds and suitable accommoda- 


tion. But the generosity of private benefactors, _ 


backed by a grant from the Development Fund, 
has now enabled us to proceed with the erection 
of a building, which will be ready by the end of 
the year. Meanwhile, research work is being 
carried on to the full extent of our resources. 
A grant of £500 a year for three years has 
rendered it possible to begin advisory work in 
the Eastern Counties. The adviser who has been 
appointed will not take up his duties until the 
end of this month, but in the meantime all 
requests for advice are being attended to, and 
one or two surveys have been made and working 
plans prepared. Our experience during the last 
few months shows clearly the amount there is 
to be done in this direction. 
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Another grant of £500 for two years from the 
Development Fund enabled us to begin research 
work in the subject of timber on January Ist 
this year, and I will briefly indicate the general 
lines on which we hope to develop the investi- 
gation. 

The first project we have set in hand is a 
comparative study of Scots pine with imported 
timber of the same class, in order to ascertain 
to what extent the former, when grown under 
proper conditions, is capable of being substi- 
tuted for the latter. This involves the examina- 
tion of pine-bearing areas in different parts of 
the country, and the selection of sample plots 
on different soils, aspects, and elevations for 
measurement. The total actual yield from 
thinnings and from the final crop will be obtained 
by felling and measuring average trees on each 
selected plot, and the potential yield from the 
same areas will also be estimated. The sample 
trees are being converted and graded according 
to quality alongside similar grades of imported 
deals, and the influences of soil, climate, altitude 
and sylvicultural treatment on the quality of 
the timber will be examined as soon as facilities 
for such work at Cambridge allow of its com- 
mencement. The work also necessitates making 
a study of the various industries which at present 
use Baltic or other imported timber of this. class, 
and we hope to induce some of these to co-operate 
with the Forestry School in testing the value of 
the home-grown timber, by carrying out experi- 
menis in utilisation. It is too early to state 
definite results, but the inquiry has already 
brought cut one or two important points. The 
first is the great difficulty of finding areas of 
mature pine which carry a sufficient stocking. 
Even on estates which are held up as types of 
what British woodlands should be, areas of only 
half an acre without large gaps in the canopy 
are difficult to find, and in the generality of 
woodlands the blank areas often exceed the 
areas covered by trees. 

Then as regards the conversion of the logs, 
the waste in estate saw-mills frequently amounts 
to as much as 30 to 40 per cent., while, with 
the sample trees we have already converted, the 
waste has been reduced to as low as 24 per cent. 
The gain in timber which this represents consists 
chiefly of boards suitable for packing-cases, seed- 
boxes, fruit-trays, etc. 

We propose to follow this up with similar 
inquiries for each species of commercial value 
in Britain, and the accumulation of data on 
these lines should eventually prove of great 
value. 
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Another line of work which we are trying to 
carry on is the study of wood-using industries, 
taking them county by county. We hope to 
do this on lines similar to those adopted by 
the Office of Wood Utilisation at Chicago, as 
described above, but the necessity for paying 
personal visits to each industry renders progress 
somewhat slow. The information so far collected 
in the course of this work strengthens a belief that 
many woodland industries which were formerly 
important could be revived without difficulty. 
The hand-rent lath industry, for example, still 
exists in a few districts, but depends upon 
imported timber for a large proportion of its 
raw material, even in inland counties. 

Efforts will also be made to spread knowledge 
which will enable both workers and users of 
timber to identify woods by their structure, in 
the hope that such knowledge may gradually 
lead to the adoption of a stricter system of 
timber nomenclature, and thus diminish the 
frequency of accidental or fraudulent substitu- 
tion. 

The desire for information regarding the 
structure of woods amongst carpenters, joiners, 
and cabinet-makers has been strongly expressed 
to me on several occasions, and I am convinced 
that such knowledge would not only arouse a 
keener interest in their work, but would also 
enable them to use their raw material to better 
advantage. To give effect to this, we have 
already got in touch with one or two large 
Schools of Arts and Crafts, and the sugges- 
tions for co-operation with them have been 
welcomed. 

There are also indications that many architects 
and engineers and a certain number of people 
in the timber trade would welcome any scheme 
which would give them opportunities for acquir- 
ing better knowledge concerning timber. 

Another direction in which we hope to 
influence useful work is in relation to elementary 
education in rural districts. There is a lament- 
able dearth of knowledge in villages adjoining 
woodland districts as to the latent possibilities 
contained in the timber that lies at their very 
doors, and our system of education has hitherto 
done little to teach boys how to use either their 
hands or their heads. Nothing would do more 
to stimulate the development of home and local 
woodland industries than the teaching of simple 
carpentry, carving, turnery and designing in our 
elementary schools. Were this done, I have 
little doubt but that a great proportion of the 
small articles of woodwork, such as toys, boxes, 
- and turnery work, now imported, would be 
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produced in this country as the result of home 
industry. 

In this connection, the utilisation of hedgerow 
trees in France provides an example which might 
be studied with great advantage, and we shall 
endeavour to collect information which may 
influence greater care in the tending of such 
troes, especially in the matter of better pruning, 
and greater economy in their utilisation. The 
planting of trees along roads or beside arable 
lands requires great care and judgment, but 
there are many rough pieces of land where trees 
could be planted without in any way interfering 
with either crops cr roads. ‘The study of trees 
suitable for this purpose, and of the uses to 
which the timber might be applied, would render 
a large amount of waste land in agricultural 
districts available for some useful purpose—if 
only for the production of walking-sticks, 
umbrella handles, and other such articles. 

These are the general lines on which we shall 
endeavour to develop at Cambridge, and for this 
work I do not think that a laboratory on the 
scale or lines of Madison is required, at all 
events, for the present. When fair progress in 
this direction has been made it will be time 
enough to consider the more technical aspects 
of timber study. I fully realise the importance 
of such work, but in the meantime what is most 
needed is the collection of primary facts con- 
cerning the possible yield, quality, and uses of 
different British timbers when grown under 
varying conditions of soil, climate, and sylvi- 
culture. The presentation of them can hardly 
fail to have a stimulating effect on afforestation 
in Great Britain, and thus benefit the estate 
owner, the timber merchant, and the wood 
consumer. 


DISCUSSION. 


THE CHAIRMAN (Lieut.-Colonel Sir David Prain), 
in opening the discussion, said that it had 
been both pleasant and profitable to hear 
Mr. Burdon on the subject of his paper. One 
satisfactory phase of the matter was the hearty 
repentance of the Americans in regard to the 
treatment they had accorded to their forests. It 
appeared to the speaker that in no other country 
had forests been so maltreated as in America, and 
nowhere did there exist a people so wasteful of 
their natural resources in the way of timber. He 
did not propose to discuss the author’s paper from 
the standpoint of a technical expert, but he would 
lay stress upon the question of loose nomenclature 
and wrong naming, to which Mr. Burdon had several 
times referred. It would be of great advantage if 
the work now proceeding at Cambridge resulted in 
reform in this respect. Those who had been much 
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abroad would be familiar with the carelessness 
which prevailed among Englishmen in their use of 
terms. The plants known as ‘‘ Cape gooseberry ” 
or “ Spanish jasmine” were not the products of 
the Cape or of Spain, nor were they gooseberry 
or jasmine. He had once heard of a plant 
imported into India called a ‘‘ Transvaal violet,” 
which, as a matter of fact, proved to be a native 
of German East Africa, and was not a violet. 
He thought there was a tendency towards over- 
classification, and a refinement of definition not 
altogether honest. This, at all events, was the 
case in trades where often the goods supplied fell 
short of their description. He would take the case 
of mahogany. The supplies of this wood having 


been reduced, other varieties, resembling it in — 


appearance and sometimes allied in nature, were 
substituted. Dealers in furniture would, perhaps, 
distinguish the substitute from the true material 
by labelling the former ‘‘ Colonial mahogany.” 
“« Australian mahogany,” the name given to one of 
the eucalyptus timbers of that country, was held 
in high repute for the paving of streets. In this 
connection he recalled that some years ago the 
German Government made certain alterations in 
its tariff regulations, resulting, among other things, 
in an imposition, of 5 per cent. on wood used 
for paving the streets, and 13 per cent. on 
the material required for furniture, People 
who were in the habit of importing the 
so-called ‘‘ Australian mahogany’ into Germany 
to be used for paving purposes found that they 
were called upon to pay 13 per cent., because the 
customs authorities assumed that the wood was 
for making furniture. The speaker, had, at the 
time, suggested cutting the wood into paving 
blocks, in order to secure the lower rate; but 
this suggestion did not meet the views of the 
importers. The speaker alluded to these matters 
as bearing on the need for improvement in the 
matter of nomenclature. At Kew it was very 
difficult to get accurate information as to 
home-grown timbers; and even when information, 
presumably correct, was forthcoming with regard 
to one locality, it was not necessarily accurate for 
another. Such information might be equally 
applicable to many cases, but, as the author 
had pointed out, there was no certainty, and Mr. 
Burdon’s propositions were accordingly desirable. 
The author had drawn a pleasant picture of 
the revival of home industries, and also of 
the old industries of this country, to be brought 
about by the schemes suggested. Sir David 
wondered, however, whether, having regard to the 
migration of workers from country districts to 
towns, the required labour would be available. 
That was a problem that confronted those in- 
terested in the proposed development of timber 
and forest products. He remembered that, in 
India, large quantities of timber were required for 
making tea boxes. Although many excellent 
timbers were available in the vicinity of the tea 
plantations, these timbers could not be used on 
account of the cost of labour. The material was 
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actually imported from Japan, and sent some 
400 miles up country because it was cheaper to 
do this than to employ local labour, 


Proressor W. C. Unwin, F.R.S., said that, 
although not a user or grower of timber, he had 
some experience of testing it for strength, a large 
series of colonial timbers having at one time been 
sent to him for this purpose by the Imperial 
Institute. Ifa forest laboratory were established 
on any considerable scale in this country, he 
thought that the discovery of information about 
our colonial timbers would be of even greater import- 
ance than that dealing with home forest products. 
He regarded as curious the circumstance that 
engineers—to which profession he belonged—had 
not concerned themselves more about the strength 
of timbers. It was true that from early days testing 
had been carried out, but not on a large scale, 
or by very accurate methods. Wood would not, for 
instance, compare in this regard with steel, of which 
a quantity could be ordered with the assurance 
that it would have a strength lying between, say, 
twenty-eight and thirty tons. With timbers bearing 
the same name and coming from the same 
locality, the strength-range was very much wider ; 
indeed, it would not be an exaggeration to 
give 50 per cent. as the extent of the range. 
Timber, therefore, was not a uniform material, 
like mild steel, and engineers accordingly allowed 
a large factor of safety when using it. He 
regarded the paper as a revelation of the extra- 
ordinary extent to which scientific investigation 
bearing upon industrial operations was carried 
out in the United States. In the States the 
Government took much more interest and con- 
tributed more largely to funds for inquiries 
having an industrial bearing than was the case 
with the home Government. That might be 
natural in a comparatively new country possessing 
enormous natural resources. Further, manufac- 
turers in America seemed to show more readiness 
to fall in with the wishes of investigators, to help 
them in their work, and to adopt their results. 
Much money had been expended by the States in 
this direction. 


Mr. D. E. Hurcuins said that his experience 
was that of a colonial forester. The pinus 
canariensis, a native of the Canary Islands, had 
been planted in vast numbers in South Africa, and 
had practically become naturalised. In the Canary 
Islands the remains of the old forests, described 
in ‘‘Humboldt’s Travels,’ were to be seen, the 
existing forests having receded into the- higher 
parts of the mountains, and, during a visit he had 
recently paid, he found that these pines were being 
cut for resin much as was done in the case of 
American pines. Unfortunately in the Canaries 
there was a lack of funds and difficulty in 
organising a department to administer the forests 
properly. So far as the Islands were concerned, 
it was to be feared that the Canary pine would die 
out or become much reduced in numbers. It was 
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therefore of particular interest that in South Africa 
this pine had taken a new lease of life, and was 
doing well. 


Mr. Avucustins Henry (Raader in Forestry, 
Cambridge) felt that he should direct attention to 
the disinterested character of the work undertaken 
by Mr. Burdon, whose labour was entirely volun- 
tary. He thought that the author had showa 
considerable imagination in developing the more 
important future aspects of the subject. The need 
for direct alliance between science and commercial 
practice, and organised industry was increasingly 
seen to be the imperative duty of every civilised 
State, and experimental research and statistics 


were needed for dealing with ordinary industrial . 


problems. The Forestry Service of the United 
States had shown the value of an ideal in arresting 
the waste of timber. Nothing like such an ideal 
existed in this country. 


MR. R. L. Rosinson (of the Board of Agriculture) 
remarked that he had heard with great interest 
Mr. Burdon’s description of American methods, 
their ability to find what was wrong, and their 
enterprise and energy in discovering a remedy. It 
was apparently the practice in this country to 
meet difficulties of the kind referred to by the 
appointment of Royal Commissions. On the 
subject of the paper there had been one Select 
Committee appointed, three Departmental Com- 
mittees, a Royal Commission, and two Advisory 
Committees, all of which had reported on exactly 
the same lines. It was to be hoped the example 
of America would be followed. He would like to 
point out that the Universities had not, in 
this country, as they had in the United 
States, combined to put up a building for 
the Government, but had rather endeavoured, 
successfully in some cases, to obtain money 
from the Government. The Chairman had alluded 
to the great waste in American forests, but in 
some respects the United Kingdom was the 
occasion of this waste. Of the timber imported 
into this country—to the value of 25 millions 
sterling—the greater part came from the Ameri- 
can forests, and the desire of the Americans to 
deliver it as quickly as possible was perhaps a 
factor in the waste mentioned. He thought that 
not only was there a large field for organisation in 
Great Britain, but also for development of wood- 
land industries. The utilisation of coppices was a 
matter that had come under his observation. It 
was stated that such coppices were not profitable, 
but the products of coppices were already being con- 
verted into pick-handles, etc., a course which 
enabled such coppices, previous to conversion to 
forest growing, to be run at a profit instead of at a 
loss. Similar industries might with advantage be 
started all over the country. 


Mr. J. Burtey Smıra had had some twenty 
years’ experience of the waste of timber and the 
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preventive measures recently taken. As between 
this country and the United States and Canada 
there was the essential difference that in the former 
the forests belonged to the landowner, but in the 
latter they were the property of the lumber-men. 
In Canada the speaker had had many acres of 
forest land destroyed on account of farmers being 
desirous of clearing—perhaps twenty-five acres— 
for growing potatoes, etc., and he had endeavoured 
in many ways, all unsuccessful, to obtain redress. 
The lumber merchants of London found themselves 
situated similarly to the American merchants of 
ten or twelve years ago, and the business of the 
London firms was not on a scale to excite their 
interests in the care of forests or in afforestation. 
He was convinced that in Great Britain there were 
many acres available for wood-growing, although 
different in kind from the timbers of Canada and 
America. The Douglas fir of British Columbia, for 
instance, could not be grown here; this tree 
attained a height of 300 feet, and was fifteen to 
eighteen feet in diameter. The oak, ash, etc., 
could be more extensively grown. The difficulty, 
however, was to get land in England, the large 
owners apparently seeing no advantage in the 
plantation of trees. With regard to waste, the 
fires in Canada were not all attributable to lumber- 
Men, some being due to the burning of brushwood. 
In the winter the trees were cut to the level of the 
snow, about six feet from the ground. It was the 
practice to neglect the brushwood, as not worth 
removal, a practice which would be understood 
when it was remembered that the lumber had fre- 
quently to be conveyed 200 miles to the saw-mill, 
and sometimes took two or three years to reach its 
destination. Settlers, who inacquiring land acquired 
also the right to clear it, felled the hardwood, such 
as maple and birch, and set fire to the brushwood. 
As one who had given a good deal of thought to 
the matter, he would be glad if British landowners 
could be induced to go into the question of 
afforestation. At all events, he felt that the 
department at Cambridge would do much good. 


Mr. Burpon then referred very briefly to the 
discussion, which, he said, would afford his 
department the greatest encouragement and 
support. 


THE CHAIRMAN proposed a hearty vote of thanks 
to the author, which was unanimously carried. 


The meeting then terminated. 


PERUVIAN RUBBER. 


Iquitos, the capital and principal town of the 
Department of Loreto, although it is 2,500 miles 
up the Amazon River from the sea, is only 348 
feet above sea level. The population of Iquitos is 
variously estimated at 12,000 to 15,000, In March, 
April, and May, when the rubber gatherers are not 
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at work, the population may run up to 20,000., 
This is double the population of ten years ago. 
The Department of Loreto, which includes most 
of trans-Andean Peru, has an estimated total area 
of 288,500 square miles. The population of this 
district has been estimated at 100,000 to 200,000, 
A vast region of tropical forests, traversed by the 
Caqueta (Yapura), Putumayo (Ica), Napo, Maranon, 
Tigre, Pastasa, Morona, Santiago, Javary, Ucayali, 
and Huallaga river systems, all affluents of the 
Upper Amazon, is commercially tributary to Iquitos. 
As the one product of this district—rubber—can- 
not be used at home, but must be exported, and as 
the almost total absence of a local food supply and 
the many obstacles to the development of food 
cultivation compel the importation of all supplies, 
business in Iquitos is restricted to furnishing 
supplies to the rubber workers and selling the 
rubber obtained in return. All the important 
firms operate launches or trading steamers for 
this trade, and house-boats, called ‘‘ batelones”’ or 
‘‘regatones,” are also engaged in the trade. The 
house-boats are towed up the river by launches 
and left to paddle their way down, trading at 
isolated houses and rubber camps. They carry mis- 
cellaneous stocks of dry goods, hardware, groceries 
and provisions, wines, soap, rubber cups and pails, 
machetes, and tools generally. 

The rubber produced in the district of Iquitos is 
classified as ‘‘jebe” and “caucho.” Jebe is divided 
into lowland-fine (smoked), ‘‘extra fine” (smoked) 
and scrappy (not smoked), and highland- weak ” 
fine (smoked) and weak scrappy (not smoked). 
Caucho is divided into ball and slab. Jebe is 
obtained from the Hevea Braziliensis, trees which 
grow close enough together to enable the worker 
to handle a group of one hundred trees, called an 
estrada or walk, a day, visiting and tapping them. 
One man can manage two estradas on alternate 
days. The United States Consul at Iquitos states 
that the rubber worker builds his hut within easy 
reach of the river, and visits the trees in the early 
morning, returning about two o’clock in the after- 
noon with a pailful of milk to smoke and work 
into balls. The quality of the jebe varies according 
to soil and method of preparation. If grown on 
land high enough not to be flooded, it is weak 
though it may be fine—i.e., it has a fine texture, 
but breaks at a lower strain than that grown on 
periodically submerged land, which is known as 
fine without the qualification weak. ‘“ Extra fine” 
is lowland rubber, but not so well prepared as the 
fine. Sernamby, or scrappy, is from milk which 
has coagulated without being smoked, and is more 
brittle. Caucho comes from the Ficus elastica, 
which grows scattered and solitary in the forest, 
usually on the higher land and at some distance 
from the rivers. The tree is not tapped but is cut 
down, and the sap runs out to form a pool in a 
hollow in the ground or in a bowl or basin. ít 
coagulates without smoking, and the working up 
is thus easier. The caucho in the rivers to the 
northward of Iquitos has come to be pretty wel!” 
worked out, and many of the caucheros who 
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previously worked there have gone to the Madre 
de Dios and other southern regions. Ball, or 
‘‘sernamby de caucho,” is caucho that has been 
coagulated without any treatment, and then cut 
into strips and the strips wound into balls. Slab 
is caucho coagulated without smoking by a special 
process which involves mixing it with a kind of 
green liana, soap, or other diluents. From the 
Javary River district comes fine, weak fine, weak 
scrappy and ball rubber. The caucho is fairly well 
worked out there. 

Turning to the north, the caucho in the Napo 
and Tigre, which were once great sources for ball, 
is pretty well worked out, though a good deal of 
caucho is still available in the Ecuadorian reaches 
of the Napo. The rubber from the Putumayo 
distriet is called Putumayo “‘tails.” It is prepared 
in a different way from that in the other rivers . 
and has a different appearance. This rubber is 
classed by the shippers as weak fine, and declared 
at the Customs as such; but it greatly resembles 
ball, and is at best generally regarded as inferior 
weak fine. Not much rubber comes in directly 
from the Maranon, but what is found there includes 
all the grades of caucho and the weak varieties of 
jebe. The export duty on rubber is fixed at 8 per 
cent. ad valorem, calculated on the selling price at 
Liverpool, which is cabled to Lima and from Lima 
to Iquitos, Though local views of the future of 
Peruvian rubber are somewhat conflicting, it is 
generally felt that the quality is so good that 
it can hold its own against the production of 
other regions, particularly cultivated rubber. The 
methods used in the extraction and working up of 
the latex are regarded as fairly good. There is, 
however, room for improvement in the elimination 
of impurities. All the Amazon rubber must be 
washed before it is used in the processes of manu- 
facture, ‘‘ Peruvian fine” losing 12 to 20 per cent. 
and scrappy 25 to 50 per cent. on account of their 
moisture content, 


THE PRODUCTION OF COFFEE 
IN BRAZIL. 


Coffee was first introduced into Brazil at Para 
in 1723, the plants being brought from French 
Guiana, but neither soil nor climate was favourable 
to its extensive cultivation. In 1770 a small 
plantation was started in the State of Rio de 
Janeiro, whence the cultivation gradually extended 
into the States of Sao Paulo, Minas Geraes, and 
Espirito Santo, and by 1825 the plantations in 
these States had assumed a commanding position 
in Brazilian agriculture. The area suitable for the 
cultivation of coffee in Brazil covers a wide range, 
and it is estimated that the extent of land that 
could be planted with coffee is 1,158,000 square 
miles. The actual area under coffee, however, is 
small compared with the possible area, yeb Brazil 
at the present day is the leading coffee producer 
of the world. About three-fourths of the world’s 
coffee crop is produced in Brazil; of the Brazilian 
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crop two-thirds are grown in the State of Sao Paulo ; 
so that of the world’s supply practically one-half 
is produced in that one State, and about one-fourth 
in the States of Rio de Janeiro, Minas Geraes, and 
Espirito Santo. In respect to altitude—a very 
important factor in the cultivation of coffee—Sao 
Paulo can be divided into three regions, viz., the 


littoral, the mountain ranges of Serra do Mar, and ' 


the great central plateau of the interior, and it is 
in the last that the bulk of the coffee crop is 
grown, and it is in soil and climate well adapted 
to this culture. 

The principal varieties of coffee grown in the 
State of Sao Paulo are the National or common 
coffee, Bourbon, Botucatu, Maragojipe, Java, and 
Murta. According to one report, there were 
211,000,000 coffee trees in Sao Paulo in 1888, the 
number in bearing in 1902 was 545 million, and in 
1905, 689 million trees. According to the report of 
the Secretary of Agriculture for the State of Sao 
Paulo there were under cultivation in 1905, the 
latest date for which the figures are available, 
2,144,302 acres belonging to 16,000 owners. The 
average annual yield of coffee per 1,000 trees in 
Sao Paulo at the present time is estimated at 
from 1,750 to 4,000 pounds; in exceptional cases 
6,000 pounds have been gathered from 1,000 trees, 
while the estimated yield in Java is about 1,300 
pounds per 1,000 trees. The yield per tree varies 
according to climatic conditions, age of the tree, 
richness of soil, and the care and attention given 
to cultivation. No other country shows.such vast 
areas planted in coffee as does Sao Paulo, and in 
no other country is the production per acre equal 
to that yielded by the plantations of this State. 
From beginnings so small as to seem utterly 
insignificant the coffee culture of Brazil, and 
especially of Sao Paulo, has grown to eclipse all 
competition, being sufficient now to meet the 
demand of the whole world, which within less than 
two centuries has increased from a single waggon 
load to about forty thousand car loads. 

The preponderance of the coffee industry in Sao 
Paulo is illustrated by the number of labourers 
employed. All of the various industries of the 
State employ about 450,000 labourers, and of this 
total 420,000 are engaged in the production and 
transportation of coffee. Another illustration is 
that of the capital invested in all industries about 
85 per cent. is invested in the production of and 
trade in coffee, including railways which depend 
directly upon it for their revenues. The value of 
the coffee plantations in this State, including land, 
machinery used for drying, residences of owners, 
and labourers’ quarters, is estimated at £100,000,000. 
It is common to find plantations of from 300,000 
to 400,000 trees, and very frequently of as many 
as 800,000. According to a recent report of the 
United States Department of Agriculture, one 
plantation near Ribeirao Preto has no less than 
5,000,000 trees, and it requires 6,000 colonists to 
work it. Another planter owns 82 adjacent planta- 
tions, which have between 7,500,000 and 8,000,000 
trees and require the services of 8,000 people. Thig 
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planter has marketed as muchas 23,000,000 pounds 
of coffee in a single year. Coffee grown in Brazil 
consists of two general types—the large flat grain 
called “chato,” and the roundish grain called 
“Mocha ’—each type being classified commercially 
into groups according to the size of the bean. The 
chato berry, the common one, has beneath the 
skin of the ripe berry a mucilaginous, saccharine, 
glutinous pulp, closely enveloping the “ beans” or 
grains, which in this type consist of a pair of oval 
plano-convex grains. These grains are coated with 
a cartilaginous membrane known as “ parchment,” 
and beneath this by a very delicate, semi-trans- 
parent, closely adhering jacket, termed the silver- 
skin. The Mocha berry, generally found growing 
at the end of the branches, contains in its two 
cells only one grain, which is round in shape, and 
takes its name from its similarity in shape to the 
coffee grown ir Arabia. 

In regard to quality, the Sao Paulo coffee is 
classified by planters and buyers into several 
grades, the principal ones being “ fine,” “superior,” 
“good,” “regular,” “ordinary,” and “escolha,” 
the last being the poorest. The bulk of the 
production in this State is made up of “ superior,” 
“ good,” “ regular,” and “ordinary,” and the grade 
“ superior ” is taken as a base for establishing the 
price of the other better or poorer grades. The 
“good” is generally quoted 10 per cent., the 
“regular” 15 per cent., and the ‘‘ordinary”’ 
25 per cent. below the price quoted for “ superior.” 
The beans are classified by buyers according to 
colour, irrespective of quality, into groups of pale 
green, greenish, yellow, yellowish, light and dark. 
After the coffee has been prepared for market on 
the plantations, it is placed in bags holding about 
132 pounds each and taken to the exporting centres, 
the principal ones being Santos, Rio de Janeiro, 
Victoria, and Bahia. Very few planters are 
exporters, the usual method being for growers to 
send their coffee to commission merchants at the 
exporting ports, who charge a 3 per cent. com- 
mission for handling it. Upon delivery at the 
merchants’ warehouse, a sample is taken from 
each bag. The merchants, of course, receive coffee 
from many planters (sometimes many grades from 
one plantation), and the samples serve to determine 
the quantity of each grade available for sale to 
exporters. If all the different grades were mixed 
together the conglomeration would not be readily 
marketable. After delivery to a commission 
merchant, the coffee from each plantation is 
classified on the basis of size and colour of berry, 
into different marketable grades. Coffees of the same 
grade from the different plantations are then 
thoroughly mixed, a sample taken from the lot, 
and made up into smaller samples for exhibition 
to exporters, generally through brokers. The coffee 
is then placed in bags holding exactly 132 pounds, 
and the bags in which the coffee was delivered 
are returned to the planters. To encourage the 
cultivation of aramine (a native fibre), exporters 
vho ship coffee in aramine bags are given a rebate 
of 2 per cent. of the export duty. In early years 
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Rio de Janeiro was the principal port of export, 
but of late Santos ships the larger amount. The 
exports of coffee from Brazil have increased at a 
wonderful rate since the inception of the industry. 
In 1800, Brazil exported 1,720 pounds of coffee ; 
in 1830, 64 million pounds; in 1840, 137 millions; 
in 1907, 2,074 millions ; and in 1909, 2,233 million 
pounds, of which 933 million pounds were con- 
signed to the United States, 435 million pounds 
to Germany, 221 million pounds to France, 191 
million pounds to the Netherlands, and 71 million 
pounds to the United Kingdom. Exports of coffee 
from Brazil in 1909 were the largest in history. 


THE. NUREMBERG TOY-MAKING 
INDUSTRY. 

Children’s toys of every description have been 
made from time immemorial at Nuremberg, where 
this industry appears to have been carried on in 
soms families for centuries, and handed down from 
father to son for generations. During the Middle 
Ages, Nuremberg was probably the only place in 
Europe where toys—chiefly dolls—were made, and 
supplied to the travelling dealers who penetrated 
into far distant countries with their wares. Hence 
the popular saying, Nuwremberges Tand geht durch 
alles Land (Nuremberg’s toys go through every 
land). Until 1875, toy-making in this district was 
essentially a home industry, then a complete 
revolution in the methods took place, and the 
factory system was introduced. This grew rapidly, 
and large establishments employing many work- 
people soon sprang into existence, not only at 
Nuremberg but also at Fiirth, Erlangen, Zimdorf, 
Wendelstein, Weissenberg, Lichtenfels, Burgfarn- 
bach, and other places. These factories turn out 
immense quantities of toys of every description, 
such as toy soldiers, swords, trumpets, boxes of 
bricks, games, animals. Some of the mechanical 
toys, such as steamboats, railway trains, aeroplanes, 
etc., are very complete, and cost at wholesale prices 
as much as forty marks (£2) each. Immense 
quantities of soft wood, metal, felt, and other 
materials are consumed annually in these estab- 
lishments. Dolls are now chiefly made in Saxony 
and Thuringia. It is impossible to estimate the 
amount of capital employed in this industry. The 
wages paid vary from twenty to forty-five marks per 
week for men, whilst girls and women earn on the 
average from seven to twenty marks. The working 
hours are generally ten hours per day for adults, 
and eight hours for children. In some cases 
piece-work has been introduced for making some 
description of toys. Several associations are in 
existence amongst the work-people for insurance 
against death, accident, and unemployment. 
Amongst the principal of these the ‘‘ Metallver- 
band,’ or association of the metal-workers, 
established about a year ago, appears to be 
working satisfactorily. The value of the toys 
exported annually from this district has been 
estimated at twenty million of marks (one million 
sterling). 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


451 


ENGINEERING NOTES. 


The Absence of Engineering Science in Aero- 
plane Construction.—Judging by a critical article 
in the Engineer of February 21st, the engineer has 
not been sufficiently consulted in aeroplane design, 
as, according to the writer, construction principles 
were generally violated in the plans of many of the 
machines seen at the recent show at Olympia, 
first, in the employment of wood for the spars 
instead of steel, which latter material, if of a proper’ 
section, would give greater lightness for the same 
strength; secondly, in the faulty design of the 
wing frames; and thirdly, in the attachments of 
the wire-tension members, which are effected by 
holes in the wood of the spars, thus diminishing 
the sectional area from which they derive their 
strength, on the principle that the strength is that 
of the weakest part. In fact, it would appear that 
the aeroplane designers have had more in view 
the rigging of a ship, where lightness is not a first 
essential, than an engineering structure like an 
aeroplane, in which this is a chief object to be 
attained. This will recall the alleged deficiency 
in knowledge of the engineers’ craft by the bicycle 
makers, especially in the first form of that vehicle 
with its giant fore-wheel and its diminutive rear 
one. In that case, the stresses of the frame fell 
chiefly on the back-bone, the section of which was 
made cylindrical instead of in the girder shape, 
which would have given a better combination of 
lightness and strength. It is an engineering 
truism that, with the exception of members sub- 
jected to pure tension only, those of a frame-work 
undergoing stress should have an angular section 
rather than that of a circle. It is only an archi- 
tectural tradition, or sometimes practical con- 
siderations, that binds us to the circular column 
in engineering structures. The employment of the 
Phoenix column, which is a combination of both 
forms, was one of the first departures from 
the circular type. Great things are expected of 
aeroplanes, and as strength and lightness are main, 
features in their construction this question of 
engineering design is one that should be thoroughly 
considered. In the matter of engines, however, 
there is a very great advance in lightness, and 
there were some notable instances in the exhibition 
where the engine weight has been cut down to as 
low as 3 lbs. per horse-power developed. 


Hydro-Electric Power in New Zealand.—Ilt is 
stated that, with the exception of Japan, there is 
no country which, in proportion to its area, has 
more water-power than New Zealand, and 
4,000,000 horse-power has been conjecturally 
estimated as available. The utilisation of the 
Waipori Falls, forty miles from Dunedin, is a 
prominent instance of a work which the corpora- 
tion of that city has undertaken for the town 
services. The river falls 520 ft. in 1% miles, and 
there are two units, each of 1,000 horse-power, 
driven by Pelton wheels at 500 revolutions per 
minute. There is a three-phase transmission at 
35,000 volts, the generating voltage being 2,500. 
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The New Zealand Government has in hand, or has 
formulated, eight schemes from 10,000 to 30,000 
horse-power each, some from Lake Coleridge, and 
a hydro-electric plant is being erected on the 
Waikato River, in the North Island, to serve the 
mining districts. Pelton wheels form the usual 
method of applying the power. The 54 mile Otira 
railway tunnel, now under construction for the 
New Zealand Government, will no doubt be worked 
by electrical agency, as it is on a severe grade, and 
there is ample water-power in its neighbourhood. 
The New Zealand Railway Department has been 
much harassed by the existence of severe gradients 
introduced on some of their lines when the extent 
of present traffic loading was not foreseen, and a 
few years ago the Minister for Railways proposed 
an expenditure of £25,000 annually to cut these 
out. The capacity of electrical working to deal 
with deep grades may, however, cause this pro- 
posal to be abandoned, and may influence the 
Government in gaining the same ends by substi- 
tuting electrical for steam working, at all events 
_ in localities where water-power is available. 


A Sun-power Plant in Hgypt.— Ever since 
scientific knowledge has shown that heat is the 
universal source of power, engineers have been 
trying to utilise the direct rays of the sun to pro- 
duce mechanical work. It is obvious that this 
can only be done in successful competition with 
the work of the sun’s indirect product in the form 
of fuel, where the latter is scarce, and where the 
direct rays of the sun itself are powerful. These 
conditions are found on the banks of the Nile, and 
a description has been recently published of a sun- 
plant for pumping water for irrigation purposes 
from that river. There are five reflectors mounted 
on steel frames 204 feet long, with an area of 13,500 
square feet, and 20 feet apart. They are parabolic 
in form and are connected together. There is an 
automatic movement of the mirrors which is 
actuated by a thermostat, and causes them to 
maintain a constant position relative to the sun. 
In the middle of each reflector is the boiler, heated 
by the concentrated rays of the sun in such a 
manner as to raise steam at a pressure of 100 Ibs., 
driving pumps which can deliver 6,000 gallons per 
minute with a lift of 30 feet. As to comparison 
with coal working, it is stated that the sun-power 
plant cost £4,000 and that the yearly charges are 
as follows :— >. £ 


Interest at 5 per cent. . 200 
Depreciation and repairs 200 
Staff f soe « « 850 
r Total 750 


A steam plant of the same power would cost £2,000, 
and the annual charges would be as under :— 


£ 
Interest at 5 per cent. . 100 
Depreciation and repairs 100 
Staff . . 2 a. e « e 350 

550 


Total 
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But to the latter must be added the cost of the 
fuel, which in the former case is supplied for 
nothing. 


A Foundation Excavated by the Freezing Process. 
—A case has been recently reported of a successful 
application of the freezing process in the excavation 
of the foundations of a large building in Berlin. 
Here the excavation, owing to vault requirements, 
had to be carried down ten feet below the founda- 
tions of the adjoining buildings on each side, which 
were on quicksand, and therefore would be under- 
mined if special precautions were not taken. A 
frozen wall round the new excavation was effected 
by artificial means. 5-inch freezing pipes, three 
feet apart and closed at the bottom, were sunk all 
round the proposed foundation pit. These pipes 
contained 1-inch brine pipes open at the bottom. 
The latter were connected to a supply header at 
the top and the 5-inch pipes to a drain header. 
The system was supplied from a brine pump at the 
rate of 114 feet per minute in connection with a 
refrigerating plant. The brine passed down the 
1-inch pipes, up the 5-inch pipes, and back into 
the drain header, which returned it to the brine 
tanks. The arrangement was found to be cheaper 
than if a pneumatic caisson had been employed. 


Oil Fuel for Ships.—In the course of a paper 
read recently before the Institute of _Marine 
Engineers, Mr. C. Zulver gave some interest- 
ing particulars of the results of two years’ 
running of the “ Vulcanus,” a vessel of 13235 tons 
capacity, and fitted with six-cylinder four-cycle 
Werkspoor-Diesel engines. The fuel consumption 
had not been found to exceed two tons of 
oil per day, or about one-fifth of the coal con- 
sumption of a steamer of similar capacity. A 
striking example of the advantages associated with 
low-fuel consumption was to be found in the fact 
that the vessel recently completed a voyage of 
88 days without bunkering at any intermediate 
port, while six tons of liquid fuel remained 
on board after the voyage. Thus the total con- 
sumption was 134 tons in 66 steaming days, or 
about two tonsa day. Beyond a few piston rings, 
no renewals were found necessary, and after being 
cleaned up the vessel proceeded on a similar 
voyage. So far, there had been no appreciable 
wear and tear of the engines. The author of the 
paper went on to say that the vessel had now 
covered 45,600 miles, and her engines were 
estimated to have made over 12,000,000 revolutions. 
Her cargo-carrying capacity actually showed itself 
to be some 12 to 15 per cent. more than on a 
steamer of equal dimensions, owing to the greatly 
reduced weight of the bunkers carried and the 
lower weight of the machinery; so that, with the 
freights now ruling, the earning capacity of the 
vessel was much in excess of that of a steamer of 
similar size. This advantage had been found to 
represent under these circumstances about £2,500. 
a year, which in a ship of the size was an important 
sum. The Diesel ship “stand-by ” losses in port 
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showed at a minimum, while with the coal-burning 
steamer the amount of fuel consumed when lying 
with banked fires was considerable. The main- 
tenance of boilers, again, was a costly matter, and 
in the not infrequent repairs during a voyage 
much time was lost in waiting till the boilers had 
cooled sufficiently to enable work to be started, 
while more time was lost in getting up steam. 
Three points were clear—the dead-weight carrying 
capacity of the Diesel vessel was from 12 to 17 per 
cent. more; it was possible to employ a smaller 
ship for a particular dead weight with lighter 
expense; and, size for size, the liquid-fuel bunker 
would take the vessel five times as far as the coal 
bunker, while other useless spaces could be utilised 
for its storage. Even allowing for the enthusiasm 
of an advocate, the above abstract of some of the 
lecturer’s remarks, combined with the facts given 
in this column on page 907 of our last volume, it 
looks as if steam as a propelling power, at all 
events in moderately-sized cargo vessels, will before 
long become a subject for the antiquarian student. 


OBITUARY. 


Sır Winnriam Henry Wuite, K.C.B., Sc.D., 
LL.D., D.Enea., F.R.S.—The Society has sustained 
a very heavy loss by the sudden and unexpected 
death of Sir William Henry White. Apparently 
a few days ago in perfect health—he was at a 
meeting of the Society’s Council three days before 
—he was taken ill at his office in Victoria Street 
at mid-day on February 27th, and he died at West- 
minster Hospital a few hours later. As he was 
born in February, 1845, he was just sixty-eight 
years of age at the time of his death. 

The best part of his life was devoted to the 
service of his country. He entered the Royal 
Dockyard at Devonport as an apprentice at the age 
of fourteen, and was the first student to pass into 
the Royal School of Naval Architecture at South 
Kensington, when it was established in 1864. 
Leaving the school in 1870, he entered the Con- 
structive Department of the Admiralty, in which 
he held various appointments, the highest being 
that of Chief Constructor. In 1883 he left the 
Service, and for two years he was associated with 
the firm of Armstrong. But on the resignation, in 
1885, by Sir Nathaniel Barnaby of the post of 
Director of Naval Construction, Mr. White was 
appointed his successor. The work he did in this 
important post, and the national services he 
rendered by the introduction of new types of 
fighting vessels, cannot be recorded here. It may 
suffice to say that he attained a reputation as a 
naval architect equalled by none of his contem- 
poraries, and surpassed by few, if any, of his 
predecessors in that profession. 

A breakdown in health, due no doubt to over- 
work, but accelerated by a mistake in the construc- 
tion of the royal yacht “ Victoria and Albert ’’—for 
which he was technically, though not personally, 
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responsible—led to his resignation in 1902. For- 
tunately, however, the breakdown was only, 
temporary, and in a short time he was restored to 
health, though he did not return to the service of 
the Navy. But his time was filled with many and 
various occupations, besides the professional work 
which he undertook, prominent in which was the 
large share he had in the design and construction 
of the “ Mauretania ” and the “ Lusitania.” 

He became a member of the Royal Society of 
Arts in 1885. But his first connection with it goes 
back to a much earlier date, when, as a lad of 
sixteen or seventeen, he obtained, in the years 
1861, 1862, and 1863, eight certificates at the 
Society’s examinations at the Devonport Mechanics’ 
Institution, the subjects being arithmetic, algebra, 
mensuration, English history, and geography. He 
served on the Council and as a Vice-President from 
1899 to 1901. In 1908 he was re-elected on the 
Council, and became its Chairman. Last year 
(1912) he was appointed one of its Treasurers, and 
it was hoped that he might have served the Society 
in one capacity or another for many years yet to 
come. For his two Chairman’s addresses he took 
the subjects in 1908 of “ Naval Construction,” and 
in 1909 of «An Imperial Navy.” In 1906 he 
delivered a very valuable course of Cantor Lectures 
on “Modern Warships.” He took the chair on 
several occasions, and often spoke at the Society’s 
discussions. 

The Royal Society of Arts was only one of the 
many institutions to which Sir William White 
devoted a share of his great powers of organisation. ` 
He was President of the stitution of Civil 
Engineers in 1908. He was also a President of the 
Institution of Mechanical Engineers, and of several 
other institutions. With the Institution of Naval 
Architects he had been long and closely connected. 
He was elected on its Council in 1877, became 
a Vice-President in 1886, and an Hon. Vice- 
President in 1907. 

He was the President-elect of the British Asso- 
ciation, having previously acted as President of its 
Engineering Section. Of the various committees, 
departmental and other, of which he was either 
chairman or a member, there is no space to speak, 
though reference may just be made to his connec- 
tion with the Imperial College of Science and Tech- 
nology and with the National Physical Laboratory. 
Had he been less prodigal of his time and labour, 
less ready to assist all who sought his advice and 
his co-operation, he might have lived longer, for 
though he showed no apparent signs of overstrain, 
the amount of voluntary work which he undertook 
was almost too much for any human capacity. 
His death leaves vacant many places which it 
will be hard to fill, and a void in the regard and 
affection of numerous friends which is never likely 
to be filled at all. 


Sır Ropert Haminton Lane, K.C.M.G.—Ssir 
Robert Hamilton Lang died on the 2nd inst. at 
his residence in Hampstead, in his seventy-seventh 
year. After being educated at Hamilton Academy 
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and Glasgow University, he entered the service of 
a British mercantile firm at Bejrut at the age of 
twenty, and when, in 1863, his firm was appointed 
an agent of the Imperial Ottoman Bank, he became 
director in Cyprus. In addition to this post he was 
British Consul, merchant, and cotton-grower. In 
1872 he left Cyprus to become manager for Egypt of 
the Imperial Ottoman Bank, residing in Alexandria, 
and in 1875 he moved to Constantinople to become 
director of the Imperial Ottoman Bank there, and 
Director-General of the Régie des Tabacs Otto- 
mane. Returning to Egypt in 1887, he served for 
ten years as British Member of the Council of the 
Direction of the Egyptian Daira Sanieh Admini- 
stration; from 1897 to 1902 he was again in Con- 
stantinople as Director-General of the Imperial 
Ottoman Bank, and since that period he served 
on the London committee of the Bank. He 
was created a C.M.G. in 1886 and K.C.M.G. in 
1897. 

He joined the Royal Society of Arts in 1903, and 
on several occasions took part in the discussions. 


GENERAL NOTES. 


THE ILLUMINATING ENGINEERING Society.—On 
Tuesday, March 11th, a meeting of the Illuminating 
Engineering Society will be held in the house of 
the Royal Society of Arts, at 8 p.m., at which a 
paper on “The History of Gas Lighting in Great 
. Britain” will be read by Mr. W. J. Liberty, 
Lighting Inspector for the City of London. Mem- 
bers of the Royal Society of Arts, who are interested 
in the subject, are invited. 


THE DECLINE OF SERICULTURE IN FRANCE.—An 
article on the decline of sericulture in France has 
lately been published in a Marseillesjournal. The 
falling off in the production of silk cocoons, which 
is stated to have been 20 per cent. during the 
last five years, viz., from 1907 to 1912, is attributed 
in the first place to the enormous production of 
raw silkin the Far Hast, which is now flooding 

the European markets. Another cause is in the 
so-called “artificial silk,” the world’s production of 
which is estimated at seven million kilograms 
(15,435,000 Ibs.) every year. Of this quantity one 
seventh is produced in France alone as compared 
with 519,495 kilograms (1,145,486 lbs.) of raw silk 
furnished by the silkworm in 1912. As a remedy, it 
is suggested that a duty of ten francs per kilogram 
(8s. 3d. per lb.) be charged. This would yield 
a revenue of 34 million francs (£1,360,000), which 
would enable the bonus of sixty centimes per kilo- 
gram now paid to the French silk producer to be 
increased to one franc (from 23d. to 44d. per 1b.), 
and leave a surplus of at least 15 million francs 
(£300,000) to the Exchequer. At the same time, it 
should be illegal to apply the term “silk” to any 
material other than that produced by the silkworm, 
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FRUIT CULTURE IN BELGIUM.—As an industry, 
fruit-growing in Belgium has developed consider- 
ably within the last ten or twelve years, more than 
160,550 acres being under cultivation. The most 
extensive apple orchards are to be found in the 
vicinity of Tongres, Herve, and St. Trond. Looz, 
in the Province of Limburg, is also an important 
apple district. In the neighbourhood of Tongres, 
whole orchards of cherries are to be found. These 
orchards are generally about twelve acres in extent, 
and each yields more than £160 worth of fruit. Of 
recent years the cultivation of currants on a large 
scale has been undertaken at Looz and St. Trond, 
and all this fruit is destined for the English market. 
Pears and apples are grown in the neighbourhood 
of Tournai. Melons are grown under glass near 
Ghent, Loochristy, and Meirelbeke. Among the 
smaller fruits may be mentioned strawberries, 
which are grown all over Belgium, but especially 
in Dilbeck, Itterbeck, Schepdael, Pamel, and 
Vlesenbeck, also at Beirvelde and Jambes. Practi- 
cally all grapes are grown under glass. At Hoeylaert, 
near Brussels, there are now more than 10,000 
hothouses, the total yield of which exceeds 3,500 
tons of grapes per annum. These grapes are much 
in demand, the variety known as ‘‘Gros Colman” 
being preferred. Sales are made in Brussels 
through a co-operative association of the growers 
specially formed for that purpose. 


HARBOUR WORKS AT NEUKOELIN.— * ~ com- 
mercial harbour is in the course of construction at 
Neukoelin, an important district in the south of 
Berlin, at the junction of several canals with the 
Spree. The trade done at this place by means of 
the cheap waterway has increased enormously of 
late, and so rendered necessary more extensive 
harbour accommodation. It is expected that the 
new harbour will be opened next autumn, the 
works having been continued all the winter. The 
cost of the works is estimated at five and a half 
million of marks (£275,000). 


Native Rick Macuines In Burma.—The most 
popular method used by the Burmese for husking 
rice is by the “ chike-set,” or revolving mill, which 
is worked by hand. This mill is made of woven 
bamboo. The lower half is stationary, with a cone- 
shaped head of hardwood and bamboo extending 
within the upper half, which revolves around this 
cone when pushed backwards and forwards by 
means of the handle. Hard bamboo twigs, extending 
crosswise in the upper portion, husk the rice against 
the cone. Between the two sections is a small 
opening, through which the rice falls into a plate or 
basket. The other method is by a wooden mortar, 
the pestle consisting of a block of wood at the end 
of a heavy bar working on a lever, which is raised 
and lowered by the weight of the operator’s body 
as he steps on and off the further end of the bar. 
These machines are manufactured in the neigh- 
bourhood of Rangoon. ` 
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THE CHADWICK PUBLIC LECTURES, 1913.—Three 
lectures, with epidiascope illustrations, on “The 
Evolution of Epidemics,” will be given by Dr. 
J. T. C. Nash, D.P.H. (Camb.) (County and Chief 
School Medical Officer of Health for Norfolk), at 
the Royal Society of Medicine, 1, Wimpole Street, 
W., on Mondays, April 7th, 14th, and 21st, at 8.15 
p.m. Further information regarding this and other 
Chadwick lectures may be obtained from the 
Secretary, Mrs. Aubrey Richardson, at the offices 
of the Trust, 8, Dartmouth Street, Westminster. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETING. 


Wednesday evening, at 8 o’clock :— 


Marcu 12.—Nornt Heaton, B.Sc., F.C.S., 
“The Use of White Lead in Painting.” 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
APRIL 17.—N. GQ. CHoLMELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘“ The 
Burma Oil Fields.” 


May 29.—Sir Joun Benton, K.C.I.E., “ Irri- 
gation in India.” 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 
Francis WILLIAM GooDENOUGH, ‘‘ Coal Gas as 
a Fuel for Domestic Purposes.” Two Lectures. 


Syllabus. 


Lecture II.—Marcu 10.—Gaseous fuel for 
cooking purposes—The question of the hot-water 
supply—The various types of gas water-heater 
—The instantaneous, storage, and circulating 
systems of hot-water supply—Miscellaneous domes- 
tic applications of gaseous fuel. 


PROFESSOR JOSEPH ERNEST PETAVEL, M.Sc., 


F.R.S., ‘“ Aeronautics.” Three Lectures. 
March 81, April 7, 14. 


Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


Dates to be hereafter announced :— 

F. G. Oarnvig, C.B., LL.D., “The New Science 
Museum.” 

C. L. MacCarrtay, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 
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James CanTLIE, M.A., M.B.,F.R.C.S., D.P.H., 
‘« Chinese Medicine.” 

H. V. LaxcmesteER, F.R.I.B.A., 
Architectural Treatment of Shops.” 


AXEL WELIN, A.L.N.A., “ Life-saving at Sea.” 


« The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 10...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. F. W. Goodenough, ‘‘ Coal Gas as a Fuel for 
Domestic Purposes.” (Lecture IT.) 

University of London, Jehangier Hall, University of 
London, South Kensington, 8.W.,5p.m. Professor 
A. Foucher, ‘‘Gandhara (Buddhist) Art.” (Lec- 
ture I.) In French. 

Surveyors’ Institution, 12, Great George-street, S.W., 
8p.m. Discussion on Mr. W. Woodward’s paper, 
“ Building By-laws and Regulations as affecting 
the Housing of the Working-classes ” ; and Mr. M. 
Price’s paper, ‘‘Some Urban Housing Problems.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. (Graduates Meeting.) 
Mr. L. © Miller, ‘‘ Reciprocating and Turbine 
Pumps for Motor Fire-Engines.” 


TUESDAY, MAROH 11...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5.15 p.m. Mr. N. Angell, “The Foundations of 
International Polity.” 

Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C. 
S8p.m. Mr. W. J. Liberty, ‘‘The History of Gas 
Lighting in Great Britain.” (Centenary, Com- 
memoration Lecture.) 7 

Asiatic Society, 22, Albemarle Street, W., 4 p.m. 
Dr. T. G. Pinches, ‘‘Sargon of Assyria’s Eighth 
Campaign.” 

Metals, Institute of, at the Institution of Mechanical 
Engineers, Storey’s-gate, S.W., 3 p.m. 1. Annual 
General Meeting. 2. Inaugural Address by the 
President. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor H. H. Turner, ‘The Movement of the 
Stars.” (Lecture ITI.) 

Sanitary Institute, 90, Buckingham Palace-road, 
S.W., 7.30 p.m. Dr. H. Jones, “The Milk and 
Dairies Bill.” 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
Mr. G. D. Snyder, ‘‘Notes on City Passenger- 
Transportation in the United States.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. F. F. Renwick, “The Under-Exposure 
Period in Theory and Practice, with Special 
Reference to Positive Processes.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Sir George Reil, “Some 
Aspects of the Evolution of the British Empire.? 

Roman Studies, Society for the Promotion of, at the 
Society of Antiquaries, Burlington House, W., 
4.30 p.m. Professor Percy Gardner, ‘‘ The Earliest 
Christian Art in Rome.” 

Pharmaceutical Society, 17, Bloomsbury - square, 
W.C., 8 p.m. 1. Dr. H. A. D. Jowett, ‘The 
Relation of Galenical Preparations to their Active 
Principles.” 2. Professor H. G. Greenish and 
Miss Dorothy J. Rartlett, ‘“ Powdered Liquorice 
Root and Senna of Commerce.” 


WEDNESDAY, MARCH 12...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Noel 
Heaton, “The Use of White Lead in Painting.” 
Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m, 
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Meteorological Society, at the Surveyors’ Institution, 
12, Great George-street, S.W., 7.30 p.m. Mr. 
R. G. K. Lempfert, ‘‘ British Weather Forecasts : 
Past and Present.” 

Metals, Institute. of, at the Institution of 
Mechanical Engineers, Storey’s - gate, S.W., 
10.30 a.m. 1. Dr. G. H. Bailey, ‘‘ Corrosion of 
Aluminium.” 2. Mr. G. H. Gulliver, ‘‘The Quan- 
titative Effect of Rapid Cooling on Binary Alloys.” 
3. Mr. O. F. Hudson, ‘‘ Microstructure of German 
Silver.” 4. Mr. A. Philip, “The Corrosion of 
Distilling Condenser Tubes.” 5. Messrs. J. S. G. 
Primrose and H. S. Primrose, “Practical Heat 
Treatment of Admiralty Gun Metal.” 6. Mr. A. 
Siemens, ‘‘ Metal Filament Lamps.” 

Automobile Engineers, Institution of, at the Institu- 
tion of Mechanical Engineers, Storey’s-gate, 8. W., 
8p.m. Messrs. G W. Watson and D. S. Kennedy, 
‘Heavy’ Motor Vehicles.” ; 

United Service Institution, Whitehall, S.W., 8 p.m. 
Professor H. S. Wilkinson, ‘‘ Benedek in 1866.” 

Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 3 p.m. Mr. A. P. 
Thurston, ‘Some Research.” 

Naval Architects, Institution of, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
11.30 a.m. (Annual Meeting.) 1. Presidential 
Address. 2. Mr. Alan H. Burgoyne, “Recent 
Developments in Battleship Type.” 3. Mr. D. B. 
Morison, “The Influence of Air-pumps on the 
Military Efficiency of Turbine-engined Warships.” 

Royal Archæological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Rev. J. K. Floyer, ‘‘ English Brick Buildings of the 
Fifteenth Century.” ` : 

Engineers, Junior Institution of, at the Institution of 
Electrical Engineers, Victoria-embankment, W.C., 
8 p.m. Mr. A. Ross, ‘‘ Water—Heat—Steam : the 
Effect of Heat upon Water and a Consideration of 
Water Movements in Steam-Boilers.” 

Faraday Society, in the Rooms of the Chemical 

Society, Burlington. House, Piccadilly, W., 
4.30 p.m. General discussion on ‘‘Colloids and 
their Viscosity.” 1. Dr. W. Ostwald, “On 
the Bearing of Viscosity on the Study of the 
Colloidal State.” 2. Professor V. Henri, ‘The 
Determination of the Size of Colloid Particles and 
the relation of the Size with the Viscosity of Dis- 
perse Systems.” 3. Professor Dr. W. Pauli, 
“Viscosity and the Electro-chemistry of Protein 
Solutions.” 4. Professor Dr. H. Freundlich and 
Dr. N. Tshizake, ‘‘On the Rate of Coagulation of 
AL(HO)3 Solution as measured by Change in 
Viscosity.” 
8 p.m. 1. Mr. Emil Hatschek, ‘‘ The Mathematical 
Theory of the Viscosity of 2-phase Systems.” 
2. Professor F. G. Donnan, ‘“ The Viscosity of Soap 
Solutions.” 3. Dr. S. B. Schryver, “ The Relation 
of Viscosity to Solubility.” 

Auctioneers’ and Estate Agents’ Institute, 34, 
Russell-square, W.C., 7.45 p.m. Mr. H. Daw, ‘Is 
Compulsory Registration of Title beneficial to 
Owners?” 


THURSDAY, MARCH 18...Naval Architects, Institution of, at 


the ROYAL SOCIETY OF ARTS, John-street, Adelphi, 
W.C., 11.30 a.m. 1. Hon. Sir ©. A. Parsons, 
‘‘ Mechanical Gearing for the Propulsion of Ships.” 
2. Mr. W. Reavell, “Compressed Air for Working 
Auxiliaries in Ships Propelled by Internal -Com- 
bustion Engines.” 3. Professor J. B. Henderson, 
“The Energy Systems accompanying the Motion 
of Bodies through Air and Water.” 

7.30p.m. 1. Professor W. S. Abell, “The Calculation 
of Stability in Non-intact Conditions.” 2. Baron A. 
Roenne, ‘‘ Notes on Modern Airship Construction.” 
3. Mr. J. E. Steele, ‘‘ The Longitudinal Stability of 
Skimmers and Hydro-aeroplanes.” 
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Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society- of, Burlington House, W., 
8.30 p.m. 

Colonial Institute, De Keyser’s Royal Hotel, Black- 
friars, E.C., 1.15 p.m. Mr. C. S. Parker, ‘‘ The 
Development of British Guiana.” 

Carpenters, Worshipful Company of, Carpenters’ 
Hall, London-wall, E.C., 8 p.m. Mr. H. B. 
Wheatley, ‘ Mediæval Guild Life in London.” 

Dyers and Colourists, Society of (London Section), 
Dyers’ Hall, Dowgate-hill, E.C.,8 p.m. 1. Mr. F.G. 
Newbury, ‘‘ Stripping Agents for Garment Dyers. 
2. Mr. M. C. Lamb, '‘ A Few Notes on Fur Dyeing.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. Mr. H. C. Johnson, “The Strength of 
Cement.” 

Royal Institution, Albemarle-street, W., 3 p.m, 
Mr. W. B. Hardy, “ Surface Energy.” (Lecture II.) 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Captain A. Corbett-Smith, ©“ A Ramble 
round Pekin.” 

Optical Society, 20, Hanover-square, W., 8 p.m. 
Mr. Dunscombe, ‘‘Spectacle Frames.” 

Electrical Engineers, Institution of, Victoria 
Embankment, W.C., 8 p.m. Mr. A. E. Hadley, 
‘< The Power Supply on the Rand.” 

Historical Society, 7, South-sqnare, Grays Inn, 
W.C.,5 p.m. Mr. A. Anscombe, “The Pedigree 
of Earl Godwin.” 

Numismatic Society, 22, Albemarle 
6.30 p.m. 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, Piccadilly, 
W., 8 p.m. Annual General Meeting. Presidential 
Address by Mr. B. McNeill. 


Street, W. 


FRIDAY, MAROH 14...Brewing, Institute of (London and 


Midland Counties Sections), Royal Hotel, College- 
green, Bristol, 7.30 p.m. Professor A. J. Brown 
and Mr. D. Clubb, “The Antiseptic Properties 
of Hops.” 

Naval Architects, Institution of, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
11.30 a.m. 1. Mr. J. F. King, “On Large Deck 
Houses.” 2. Mr. G.S. Baker, ‘‘ Methodical Experi- 
ments with Mercantile Ship Forms.” 3. Mr. A. 
Hiley, “ Launching Declivities for Ships, and their 
Influence upon Poppet and Way-end Pressures.” 
7.30 p.m. 1. Mr. C. E. Stromeyer, ‘‘ Stresses in 
Stayed Cylindrical Shells.” 2. Professor E. G. 
Coker and Mr. W. A. Scoble, “ The Distribution 
of Stress due to a Rivet ina Plate.” 3. Mr. C. E. 
Inglis, ‘‘ Stresses in a Plate due to the Presence of 
Cracks and Sharp Corners.” 

Royal Institution, Albemarle-street, W., 9 p.m. 
Dr. A. E. H. Tutton, “ Great Advance in Crystal- 
lography.” 

British Foundrymen’s Association (London Branch), 
at the Northampton Institute, Clerkenwell, E.C., 
8 p.m. ° Paper on ‘“‘ Foundry Failures.” 

Astronomical Society, Burlington House, W., 5 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 
SW., 8 p.m. Continuation of Discussion on 
“ Water—Heat—Steam.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 

Mechanical Engineers, Institution of, Storey’s-gate, 
8.W.,8p.m. Messrs. F. H. Trevithick and P. J. 
Cowan, ‘‘Some Effects of Superheating and Feed- 
water Heating on Locomotive working.” 

Sanitary Institute, Guildhall, Plymouth, 7 p.m. 
1. Mr. W. J. Addiscott, “Our Milk Supply.” 
2. Mr. F. W. Lillicrap, “The Water-Supply of 
Devonport.” 


SATURDAY, MARCH 15...Royal Institution, Albemarle-street, 


W., 3 p.m. Professor Sir J. J. Thomson, “ The 
Properties and Constitution of the Atom.” 
(Lecture VI.) ; 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


CANTOR LECTURES. 


On Monday evening, March 10th, Mr. Francis 
Wititram GoopENoUGH delivered the second 
lecture of his course on “Coal Gas as a Fuel 
for Domestic Purposes.” 


On the motion of the Chairman, a vote of 
thanks was accorded to Mr. GoopEnouGH for his 
interesting course. 


The lectures will be published in the Journal 
during the summer recess. 


THE ALBERT MEDAL. 


The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1913 early in May next, 
and they therefore invite members of the 
Society to forward ‘to the Secretary on or 
before Saturday, March 29th, the names of such 
men of high distinction as they may think 
worthy of this honour. The medal was struck 
to reward “distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years :— 


In 1854, to Sir Rowland Hill, K.C.B., F.R.S. 

In 1865, to his Imperial Majesty, Napoleon III. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles 
Wheatstone, F.R.S. À 

In 1863, to Mr. (afterwards Sir) Joseph Whit- 
worth, LL.D., F.R.S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, ete. 

In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I. 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B. 


In 1872, to Mr. (afterwards Sir) Henry Bəssemer, 
F.R.S. 


In 1873, to Michel Eugène Chevreul, For. Memb. 
R.S., Member of the Institute of France. 

In 1874, to Mr. (afterwards Sir) C. W. Siemens, 
D.C.L., F.R.S. 

In 1875, to Michel Chevalier. 

In 1876, to Sir George B. Airy, K.C.B., F.R.S., 
Astronomer Royal. 

In 1877, to Jean Baptiste Dumas, For. Memb. 
R.S., Member of the Institute of France. 

In 1878, to Sir Wm. G. Armstrong (afterwards 
Lord Armstrong), C.B., D.C.L., F.R.S. 

In 1879, to Sir William Thomson (afterwards 
Lord Kelvin), O.M., LL.D., D.C.L., E.R.S. 

In 1830, to James Prescott Joule, LL. D., D.C.L., 
F.R.S. 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the 
University of Berlin. 

In 1882, to Louis Pasteur, Member of the 
Institute of France, For. Memb. R.S. 

In 1883, to Sir Joseph Dalton Hooker, K.C.S.1, 
C.B., M.D., D.C.L., LL.D., F.R.S. 

In 1884, to Captain James Buchanan Eads. 

In 1885, to Mr. (afterwards Sir) Henry Doulton. 

In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Masham). 

In 1887, to Hern MAJESTY QUEEN VICTORIA. 

In 1888, to Professor Hermann Louis Helmholtz, 
For. Memb. R.S. 

In 1889, to John Percy, LL.D., F.R.S. 

In 1890, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S. 

In 1891, to Sir Frederick Abal, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S. 

In 1892, to Thomas Alva Edison. 

In 1893, to Sir John Bannet Lawes, Bart., F.R.S., 
and Sir Henry Gilbert, Ph.D., F.R.S. 

In 1894, to Sir Joseph (afterwards Lord) Lister, 
F.R.S. 

In 1895,to Sir Isaac Lowthian Bell, Bart., F.R.S. 

In 1896, to Professor David Edward Hughes, 
F.R.S. 

In 1897, to George James Symons, F.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. R.S. 

In 1899, to Sir William Crookes, F.R.S. 

In 1900, to Henry Wilde, F.R.S. 

In 1901, to His Maszesty Kine EDWARD VII. 
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In 1902, to Professor Alexander Graham Bell. 

In 1903, to Sir Charles Augustus Hartley, 
K.C.M.G. 

In 1904, to Walter Crane. 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 
F.R.S. 

In 1906, to Sir Joseph Wilson Swan, M.A., D.Sc., 
F.R.S. 

In 1907, to the Earl of Giek G.C.B., O.M., 
G.C.M.G., K.C.S.I., C.LE. 

In 1908, to Sir James Dewar, M.A., D.Sc., LL.D., 
F.R.S. 

In 1909, to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S. 

In 1910, to Madame Curie. 

In 1911, to the Hon. Sir Charles Algernon 
Parsons, K.C.B., LL.D., D.Sc., F.R.S. 

In 1912, to the Right Hon. Lord Strathcona and 
Mount Royal, G.C.M.G., G.C.V.O., LL.D., D.C.L., 
F.R.S. 


- A full list of the services for which the 
medals were awarded was given in the last 
number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


FOURTEENTH ORDINARY MEETING. 


Wednesday, March 12th, 1913; PROFESSOR 
Frank Crowes, D.Sc., Chemist to the London 
County Council, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


- Jephson, Mrs. Julie, 4, Cornwall-gardens, South 
Kensington, S.W. 


Shuttlewood, Percy, Jun., 14, Heathfield, Swansea. 


Smith, David Reginald, 71, Wigston-road, Plaistow, 
Essex. 


Young, Charles Edward, Rainford, Manor- road, 
Worthing, Sussex. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Bolton, Edward John, A.M.I.Mech.E. , M.Inst.Met., 
Lightoaks, Oakamoor, North Staffordshire. 


Fletcher, Lawrence, The Hurst, Coolhurst-road, 
Crouch End, N. 


Gayer, Alfred E., care of J. C. Hosack, Box 35, 
Vereeniging, Transvaal, South Africa. 

Harrison, Thomas Arthur, Green-lane, Goodmayes, 
Essex. 

Hobbs, Thomas 
Canada. 


Jenkins, Miss Emily Vaughan, 31, Antrim Mansions, 
South Hampstead, N.W. 


Mawile, John Taylor, 65, High-street, Banbury. 
Wheeler, Alfred E., 145, Midhurst-road, Ealing, W., 


Saunders, London, Ontario, 
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The paper read was— 


THE USE OF WHITE LEAD IN 
PAINTING. 


By Nort Heaton, B.Sc., F.C.S. 


I think most of us will readily concede that 
the subject upon which I am about to ask your 
attention is one that is of far-reaching importance 
to all that vast mass of people who are directly 
or indirectly interested in the use of paint. For 
many years this question of the use of white 
lead in painting has been the basis of con- 
troversy between those who claim that its 
employment is unnecessary, and who clamour for 
its abolition, and those who, like myself, consider 
that it possesses qualities which render it of 
exceptional service to the painter, and which far 
outweigh the disadvantages attendant upon its 
use. 

I wish to bə perfectly frank at the outset on 
this point. I am not proposing to-night to view 
the subject from the point of view of the on- 
looker, but to express the conviction which my 
experience dictates, and to set forth the reasons 
I have for making the statement I have just 
made—that any interference with the use of 
waite lead would bə a disastrous mistake. I am 
led more particularly to present this subject 
from the point of view of a believer in white 
lead, because recent investigations have served 
somewhat to modify our views on the tech- 
nology of this pigment, and because various state- 
ments have been made broadcast as to the 
dangers attendant upon its use; statements 
which are designed and calculated to create a 
prejudice against it which is not justified by the 
facts. I think it is quite time that the merits 
of white lead were voiced by some champion, 
and I propose accordingly to review the whole 
position of the industry, and give you my reasons 
for thinking that it is indispensable to the 
painter. 

I will begin by reminding you, as briefly as 
possible, of the present state of white lead 
production in this country. You are aware 
that it is a pigment which has a long record 
of usefulness behind it. Its original introduction 
is lost in obscurity, but at least as early as the 
time of Pliny its preparation was well under- 
stood, and it was employed to a certain extent 
in painting. In medieval times it was used 
largely in all classes of fine and decorative 
painting ; from numerous records we know that 
it was even used as a water-colour pigment in 
illuminating, and it is certainly rather surprising 
to find—although it is an unquestionable fact— 
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that it was used with success in tempera painting, 
mixed with a medium composed largely of yolk 
of egg. 

It is probable that the original white lead was 
prepared from the natural carbonate of lead we 
know as cerussite, but the use of this was soon 
superseded by an artificial substance prepared 
by corroding lead by means of vinegar. The 
development of this process into what was until 
recently the only method of preparation em- 
ployed on a commercial scale is ascribed by 
tradition to the Dutch, and the process is still 
generally known as the “old Dutch” or stack 
process. 

For the operation of this process a series of 
brick sheds are required—generally measuring 
about 20ft. by 16 ft. by 16 ft. high. The floor 
of each of these sheds is first of all covered with 
a foundation of ashes, and on this is spread a 
layer of spent tanners’ bark to a depth of some 
3ft. This is spread evenly and well pressed 
down, and the surface is then covered with a 
number of small pots, somewhat similar to 
crucibles, containing a dilute solution of acetic 
acid. These again are covered by a layer of 
metallic lead, cast in the form of ‘‘ buckles,” or 
thin strips, some 6ins. wide by 2 ft. long. 

The whole is now covered up by boards sup- 
ported by means of transverse beams carried 
by wooden blocks so as to rise just clear of the 
lead buckles. These boards form a false floor 
to the shed, which is treated in just the same 
manner as the original floor, being covered with 
a layer of tan succeeded by acid pots and 
buckles of lead, the whole being again covered 
by boards. This operation is repeated until the 
stack thus built up rises nearly to the roof of 
the shed, when it will contain something like 
50 tons of lead. The shed is now closed and 
allowed to remain undisturbed for about three 
months, during which time, owing to the con- 
tinuous fermentation of the tan, the temperature 
is maintained at between 70° and 80°C. This 
results in continual evaporation of the weak acid 
in the potsand the simultaneous evolution of large 
quantities of carbon dioxide from the fermenta- 
tion of the tan. The lead is thus exposed to a 
vapour bath of acetic acid, moisture and carbon 
dioxide, under the influence of which it is gradu- 
ally converted first into basic acetate and then 
into white lead, which is a basic carbonate of 
lead, having the composition PbOH,.2PbCO,. 
When the stack is dismantled, if the corrosion 
has been successful, the buckles are found to be 
thickly coated with a firm porcellanous mass of 
this white lead, only a thin core of the original 
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metallic lead remaining in the centre. This 
unaltered lead is removed by passing the buckles 
through rollers, and the white lead thus obtained 
merely requires to be finished ready for use by 
a thorough mechanical treatment of grinding 
and levigating in order to remove all traces of 
grit and impurities. , 

Although this method of production sounds 
very simple and primitive, a great deal of 
experience in building the stack is requisite in 
order to obtain successful corrosions. The tan 
must be of just the right quality in order to 
develop the temperature most favourable to 
corrosion. 

The white lead produced by this process is 
the standard article of commerce, and hundreds 
of thousands of tons are produced by it annually. 
There are, however, several drawbacks and 
difficulties incidental to it ; in the first place the 
length of time required for corrosion, amounting, 
with the time involved in building and dis- 
mantling the stack, to quite four months, is a 
great disadvantage, not so much on account of 
the locking up of capital—which, however, is 
considerable—as on account of the difficulty of 
adjusting the output to cope with fluctuations 
of demand. 

A more serious objection, however, is the 
element of chance in the corrosion; little 
control is possible during the process, and in 
the event of the corrosion taking place irregu- 
larly from any cause, a serious loss of time and 
capital is involved. 

It is not surprising that for many years past 
a great amount of time and money has been 
devoted to research with a view to developing 
a process that will enable white lead to be pro- 
duced quickly and continuously, and one more 
under control than this “ old Dutch ” method. 

The most obvious line of research lies in the 
direction of modifying the original process, the 
same chemical reactions being carried out in a 
plant modified so as to obtain more regular and 
quicker working and more control. This is the 
rationale of the Chamber process, now in suc- 
cessful operation in this country, the aim being 
to produce artificially exactly the same con- 
ditions as are produced by the fermenting tan. 
The operation of corroding is conducted in large 
chambers somewhat similar to the stack-houses, 
in which strips of metallic lead are subjected for 
some weeks to a carefully-regulated atmosphere 
of carbon dioxide, acetic acid, and moisture. 
The gases are produced in generating-rooms 
below the floor of the chamber and conducted 
mto it by means of a series of stoneware pipes ; 
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a mixture of the carbon dioxide and air is 
produced at the required temperature by 
burning coke in a slow-combustion stove and 
a mixture of steam and acetic-acid vapour by 
passing the steam from a boiler through a 
tube into which dilute acetic acid drips. 

The temperature of the mixed vapours is 
maintained at about 70° C.,.as in the case 
of the stack process; if the temperature falls 
much below this the corrosion is too slow 
and the yield of white lead deficient, whilst if 
it rises above this limit the product tends to be 
inferior owing to the formation of excess of 
carbonate. 

The corrosion by this method takes on the 
average eight weeks, so that there is a consider- 
able saving as compared with the Dutch process. 
A further saving is effected by the comparative 
simplicity of filling and clearing out the chambers 
and the absence of the tan, as every particle 
of the white lead formed can be collected and 
utilised. When the chambers are opened the 
white lead is finished in exactly the same 
manner as that made by the stack process. The 
“chamber lead’? thus produced is somewhat 
different in character from stack lead however, 
being somewhat brighter in colour, probably 
owing to the absence of the tan, which may, to 
a slight extent, stain the stack lead and also 
cause discoloration by by-products. It is also 
finer and more uniform in grain; probably on 
this account paint made with chamber lead 
works rather differently in the brush to that 
prepared from stack lead. The Chamber process, 
you will notice, is essentially a modification of the 
“old Dutch ” process and involves no difference 
in principle. 

Theoretically, white lead can be prepared by 
various methods of precipitation of soluble 
salts of lead, by means of which the pig- 
ment can be produced continuously, without 
the necessity for the prolonged cycle of 
Operations necessary even with the quickened 
Chamber process. Innumerable patents have 
been taken out from time to time for the 
production of white lead by such purely 
chemical methods, but few of these have ever 
reached the stage of commercial production, as, 
although they are quite feasible on a laboratory 
scale, they have generally proved quite unwork- 
able when operated on the large scale necessary 
to enable them to compete with the established 
methods. 

Only one of these modern continuous processes 
has ever succeeded in obtaining a foothold in 
this country, and that is the ingenious process 
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introduced by the late Professor Bischof. In 
this process the metallic lead is first converted 
to litharge by roasting in large muffle furnaces. 
The litharge so produced is finely ground and 
then reduced by means of water-gas, a mixture 
of hydrogen and carbon monoxide, produced 
by passing steam over red-hot carbon. By this 
means the litharge is reduced to a suboxide of 
indefinite composition. 

This sub-oxide is now converted into hydrate, 
for which purpose it is carried by closed con- 
veyors to the “‘hydrators,” which are open- 
topped steel-mixing pans, fitted with two 
parallel horizontal spindles with radial blades, 
which interlace so that no portion of the contents 
is undisturbed. 

The sub-oxide is measured into this machine 
and the agitators started, and water is then 
sprinkled over the charge in measured quantities. 
After about an hour’s working the appearance 
and condition of the charge indicates that the 
reaction has ceased. By a further addition of 
water the hydrated oxide is converted into 
a smooth stiff paste, which is turned out of 
the machine into a truck and conveyed to 
the “‘ carbonators,’’ where the final stage of the 
process is accomplished. 

Theoretically, this is an ideal process for 
the production of white lead. In the first 
place the production of the white lead is 
continuous, the entire cycle of operations occu- 
pying about two days, so that reserve plant can 
be put into use to meet fluctuations of demand. 
The valuable feature of the process is, however, 
the direct conversion of the sub-oxide into basic 
carbonate, which is carried out under conditions 
which ensure a product of uniform composition 
throughout. A further advantage of great 
importance from an economic point of view, 
is that handling of the product during the 
manufacture is entirely obviated, the entire 
process lending itself to automatic operation. 

Such, briefly, are the methods by which white 
lead is produced in this country at the present 
time. The amount of pigment produced by 
these various processes annually, and consumed 
mainly in the manufacture of paint for various 
purposes, is very large. 

In the year 1910, 58,000 tons of white lead 
were manufactured in this country, and in 
addition 14,500 tons were imported from abroad. 
The production of this quantity gave regular 
employment to some 2,500 men, receiving over 
£158,000 in wages, and the total capital invested 
in the industry at that time was over one and a 
third million pounds sterling. 
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In addition to the capital and labour directly 
concerned in an industry of this magnitude, one 
can well understand that it has an important 
influence on the allied industries from which 
its supplies of raw materials are drawn. The 
acstic acid required for the process of corrosion, 
for example, involves an outlay of some £20,000 
per annum. The most important item to con- 
sider, however, in this connection, is the con- 
sumption of metallic lead involved, and the 
relation of the industry to the closely allied 
British industry of lead-mining. The normal 
annual consumption of metallic lead in this 
country may be estimated from the statistics 
published to be as follows :— 


Tons. 
Pipe and sheet lead 109,000 
Manufacture of white lead 45,000 
sg red lead and litharge 12,000 
5 pottery, electric ac- 
cumulators, etc. . 42,000 
Total 208,000 


The manufacture of red and white lead thus 
influences the consumption of metallic lead to 
the extent of close on 28 per cent. of the total 
consumption, and there can be no possible doubt 
that it is the mainstay of the British lead- 
smelting industry, for British lead largely holds 
its own against foreign importation by reason 
of the fact that it is peculiarly suitable for the 
production of these pigments. In the absence 
of this output the British lead-mines would 
have to shut down, as they could not compete 
with foreign mines producing a less pure metal 
at a lower cost. 

Itis, of course, difficult to determine accurately 
how much of the white lead used in this country 
is consumed by paint manufacturers, and how 
much of it is utilised in other ways, but there 
can bə no question that the proportion is very 
large. Putting together all the available 
evidence, in fact, I have come to the conclusion 
that the painting industry accounts for at least 
50,000 tons annually. 

That is the position of white lead at the present 
time, a position which has been maintained in 
face of the fact that for the past fifty years or 
more active endeavours have been made in every 
possible direction to find an efficient substitute 
for it, and to discard it from use as a painter’s 
material, on the grounds that its use is injurious 
to health. 

Now, one cannot deny that white lead, in 
common with all compounds of lead—and, 
incidentally, with the vast majority of the salts 
of other metals—a, fact which is very often over- 
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looked—has a deleterious action when accumu- 
lated in the human system. In ancient times 
white lead was used as a cosmetic; in mediæval 
times, down to as late as the eighteenth century, 
lead salts were freely used as a medicine, but as 
medical knowledge progressed it became recog- 
nised that in such cases the remedy was often 
worse than the disease, and many ill-effects were 
traced to the continual and careless handling of 
white lead and other lead salts. 

With the growth of democracy, and the 
passing of the Factory Acts, attention has been 
gradually focussed on the evils attributed 
rightly or wrongly to the use of white lead, with 
the result that in recent years there has sprung 
up an agitation for the entire prohibition of its 
use in painting—an agitation which virtually 
amounts to a demand that the manufacture of 
white lead in this country shall be abandoned. 

The point I want to examine now is what 
justification there is for a proposal of so mo- 
mentous a character, so drastic in its operation, 
so far-reaching in its effects. First of all we must 
inquire what will be the position of the painter 
and decorator, and more particularly of his 
client, if he is prohibited from using white lead. 
It is pretty evident that it must have excep- 
tional value as a painter’s material, otherwise we 
should not find it used to such an enormous 
extent at the present time, when for fifty years 
past or more other white pigments have been 
available, and after all the resources of science 
have been devoted to the finding of a material 
to take its place. 

We are asked to believe that this clinging to 
the use of white lead is simply,and solely due to 
prejudice, to the refusal of the painter to make 
a change, on the grounds that what was good 
enough for his father is good enough for him. 
I am willing to believe that prejudice may for 
a time hamper the introduction of a new idea 
amongst the most eonservative members of an 
industry, but I am not willing to believe, against 
the evidence of experience, that even the British 
decorator, maligned as he is on all sides, is so 
blind to his own interests as to persist year after 
year in using any material which he can replace 
with advantage by improved products. If there 
is no stronger reason than prejudice preventing 
the replacement of white lead by other materials, 
how is it that this prejudice does not operate 
equally in other directions ? How is it that we 
find in use to-day enormous quantities of such 
pigments as the lakes prepared from artificial 
dyes, substances unknown to an earlier gene- 
ration, which have largely superseded other 
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materials ? There are sound technical reasons at 
the back of this prejudice in favour of white lead. 
The substances that have at one time or another 
been introduced with a view to their taking the 
place of white lead are numerous, but one after 
another they have been tried and found wanting, 
and as our knowledge of the problems to be 
solved increases it becomes more and more 
difficult to believe that an efficient substitute 
will ever be discovered. 

At one time, for instance, great things were 
hoped of another compound of lead—lead 
sulphate—which possesses, to a certain extent, 
the properties of white lead, but was thought to 
be free from its poisonous properties—this was 
actually introduced, and used for a time under 
the name of “non-poisonous white lead,” but 
experience has shown that this title is not 
justified, and although a basic sulphate of lead 
is prepared at the present time and used as a 
pigment, it must, to all intents and purposes, 
be bracketed with white lead in this respect, and 
cannot be regarded as a non-poisonous substitute. 
T have italicised the words in the last sentence 
because it must not be imagined that basic 
sulphate is merely a variety of white lead; in 
other respects it is entirely different in com- 
position and properties, and must be clearly 
differentiated from white lead. 

In fact, for one reason or another, the only 
substances which come within the sphere of 
practical politics as substitutes are oxide of 
zine and a compound of sulphide of zine and 
barium sulphate, generally known as lithopone. 

Zine oxide is prepared by volatilising metallic 
zine in presence of air, or direct from the ore by 
a process of sublimation. The latter is cheaper, 
but can only be employed with certain ores of 
suitable composition, and it yields a rather less 
pure product. Lithopone is prepared by mixing 
together solutions of barium sulphide and zinc 
sulphate, when double decomposition ensues with 
the formation of a pzecipitate containing barium 
sulphate and zinc sulphide, which is subse- 
quently converted into the pigment by a process 
of calcination. Both of these substances have 
certain valuable properties as pigments; but the 
evidence, to my thinking, is overwhelming that 
white lead has qualities as a pigment which place 
it in a different category from either of them. 
It has, in fact, a peculiar combination of qualities, 
due partly to its chemical composition and partly 
to its physical condition, which render it of 
peculiar value to the painter and justify the 
prejudice in favour of its use. In the first place, 
it has a very high degree of opacity, enabling 
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the painter readily to obliterate the surface 
painted and produce a dense white effect with a 
minimum of material. This is due to a combina- 
tion of physical properties. 

It is due in the first place to the fineness of 
its particles, for it is well known that even a 
perfectly transparent substance like glass þe- 
comes an opaque white powder when finely 
ground, and whiter and more opaque the more 
finely it is divided, owing to the reflection and 
scattering of the light from the surface of its 
minute particles. But if this were the only 
reason for its opacity, white lead would be readily 
matched in this respect even by such a substance 
as chalk, which can be precipitated in an equally 
fine state of division. 

But the opacity of a colourless substance does 
not solely depend on the size of its particles; it 
depends also to a large extent on the difference 
between the density of the particles and that 
of the surrounding medium. When there is a 
great difference of density between the two, light 
is unable to penetrate any thickness of the 
powder owing to the amount of refraction and 
consequent internal reflection that takes place 
in passing through each tiny particle. Chalk is 
pretty well as opaque as white lead when used 
as whitewash, because the particles are exposed 
practically dry, and the difference between the 
density of air and almost any solid substance is 
enormous. But if one mixes chalk with oil the 
opacity nearly disappears because there is very 
little difference in density between the two 
substances. White lead, however, retains its 
opacity under such conditions, because the 
difference between its density and that of the 
oil is still very great. 

In order for any pigment to have as great an 
opacity as white lead it must not only be as 
fine but it must also be as dense. It is here 
that zinc oxide fails—in neither respect is it 
equal to white lead; as regards fineness, it is 
possible that this difficulty could be overcome— 
but as regards density it is not possible. The 
density of a substance is largely a function of 
the atomic weight of its constituent elements 
and by no possibility could zine oxide be pre- 
pared of equal density to white lead: its opacity 
or body, therefore, must inevitably be inferior. 
With lithopone, however, the case is different ; 
it is extremely fine, and, owing to the large 
content of barium, its density approximates to 
that of white lead, so that in respect of opacity 
it is a fair substitute. 

More important than the opacity, however, 
are the properties of white lead dependent on 
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its chemical composition. In common with all 
lead compounds, it has that mysterious effect 
on oils of increasing their oxygen absorption, 
and thus forming paints which “dry ” in a more 
satisfactory manner than those prepared with a 
purely inert material, This, however, is not so 
important as the fact that it is a basic com- 
pound, containing two molecules of normal 
carbonate of lead in combination with one 
molecule of hydroxide. Owing to this peculiar 
composition, it has the power of combining to 
a certain extent with the oil in which it is 
ground in the preparation of paint. On account 
of the formation of this compound, the paint 
produced has a peculiar smooth-working quality 
in the brush which is greatly appreciated by 
practical painters, as it enables them to produce 
a smooth and uniform coat with ease. 

The most important point, however, is that 
the formation of this compound of the lead with 
the oil influences materially the nature of the 
film formed by the paint on drying, causing it 
to be more elastic, more water-shedding, and 
more resistent to decay than it would be other- 
wise. This is really the most valuable feature of 
white lead, that it influences materially the 
durability of paint; the evidence, according to 
my experience, is overwhelming as to the value 
of white lead in this respect, so much so that 
I consider it a sine qua non to use white-lead 
paints for all purposes where durability is of 
importance. 

It is generally conceded that lithopone in 
particular is absolutely useless for exterior 
painting ; not only has it no protective action 
on the film, but the pigment itself is liable to 
oxidation with the production of soluble zinc 
sulphate, and paint prepared with it disintegrates 
rapidly ; moreover it has a peculiar and dis- 
tressing property of going off colour in a very 
spasmodic manner, becoming grey and in some 
cases almost black. 

Zine oxide, whilst free from this latter objec- 
tion, also forms paints which disintegrate on 
exposure very much more rapidly than those 
made with white lead. It is true that zinc has 
one advantage over white lead in that it is not 
discoloured by sulphuretted hydrogen, not 
because it is not attacked, as some people think, 
but because it is converted into the white 
sulphide which forms the basis of lithopone, 
instead of a black sulphide, as in the case of 
lead. The amount of sulphuretted hydrogen 
in the air of our towns is, however, negligible 
as compared with the amount of sulphuric acid, 
especially in view of the increasing tendency to 
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employ coal-gas, which is entirely free from the 
former, but contains on the average 320 grains 
of sulphur (equal to 24 ozs. of sulphuric acid) in 
every 1,000 cubic feet, and zinc oxide is far 
more readily attacked by this than white lead, 
being converted into the freely soluble sulphate 
of zine. 

For inside work, where durability is not of so 
much moment, zinc pigments are at the present 
time largely used in addition to lead—which tends 
to show that there is nothing in the way of 
prejudice against their use on the part of the 
painter—but it will readily be conceded that it 
is the protective effect of outside painting which 
is of paramount importance, more perhaps in 
this country than in any other, on account of 
the rapid deterioration of unprotected wood and 
metal work. 

Whilst mentioning the question of the dura- 
bility of paint, I would like, incidentally, to refer 
to the fact that there is a great deal of technical 
work yet to be done on this subject, which has, 
in fact, never been thoroughly investigated on 
a practical scale, although various attempts 
have been made. In the United States the 
subject is being very thoroughly investigated 
at the present time with very valuable 
results, and I am hoping that before very 
long we shall see the formation of an im- 
partial and authoritative committee representing 
all interests, to carry out an investigation on 
similarly practical lines. Time will not permit 
me to say any more on this subject in the present 
paper, much as I am tempted to do so, but I 
am encouraged to think that the matter will be 
adequately dealt with in the near future, as one 
paint manufacturer has generously offered to 
place a substantial sum at the disposal of such 
a committee with a view to a full and impartial 
investigation. The value of such a research is 
beyond question: it will replace opinion and 
discussion by definite and reliable facts. 

You will see that on technical grounds one 
is faced with a serious risk if one contemplates 
prohibiting the use of white lead in the 
present state of our knowledge. The risk—or 
to my thinking, the certainty—of reducing 
the protective value of paint for external 
structures, means an increase of the cost 
of upkeep of all the vast mass of buildings 
involved in our modern system of civilisation 
against the ravages of our climate. Looking at 
the matter from the economic point of view, the 
responsibility is equally serious; it means 
directly the destruction of a British industry 
employing some thousands of workers, and 
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indirectly involves the crippling of the lead- 
mining industry involving thousands more, as 
well as affecting employment and enterprise in 
many other ways. 

I am well aware that such an argument as 
this latter has been used many times unfairly in 
restraint of progress, and perhaps it may savour 
to you of special pleading. I believe it is on 
record, for instance, that such arguments were 
used against the replacement of stage-coaches 
by railways; but the circumstances of the two 
cases are scarcely parallel. It is not a case of 
the substitution of one British industry by 
another, which may absorb the labour and 
capital it destroys, but the shutting down of a 
British industry in favour of a foreign one— 
for we have no zinc ores in this country suitable 
for the production of oxide of zinc. At the 
present time nearly every ounce of zinc oxide 
used is imported from the Continent, and it would 
continue to be so, and the effect of the prohibi- 
tion of white lead would inevitably be to place 
the British paint trade at the mercy of foreign 
corporations for its most important raw material. 
This is an aspect of the question I do not think 
we should ignore. 

I will admit, however, that if the position 
were aS serious as we are asked to believe, if it 
were a fact that everyone who handles white 
lead inevitably contracts lead-poisoning ; if it 
were a fact that its use constitutes “‘ an appalling 
and increasing danger,” then undoubtedly these 
difficulties should be faced and overcome at all 
costs. 

But is it a fact ? Isit really necessary or even 
desirable to prohibit the use of white lead in 
painting ? I venture to assert that in the light 
of recent inquiry this is far from being the case, 
and that in the face of the technical and economic 
difficulties involved such a step would entail 
disadvantages and hardships in the trade far in 
excess of any benefit that might be derived. 

When the dangers of lead absorption amongst 
white-lead workers and users first received 
official attention, special rules were framed pro- 
viding, amongst other things, for the compulsory 
notification of every case of lead-poisoning. In 
the first year of the operation of these rules the 
number of cases reported was considerable, and 
seemed at first sight to lend some colour to the 
agitation that has arisen for the suppression of 
white lead. The official returns of the first year’s 
working have been used in argument to repre- 
sent the normal state of affairs, regardless of the 
fact that several causes contributed to render 
them inaccurate. In the first place, the symptoms 
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of lead-poisoning were not then thoroughly under- 
stood. The diagnosis had to be made from a 
variety of other ailments producing similar 
symptoms, and there was no precise standard 
of what constituted lead-poisoning. The tendency 
undoubtedly was to certify plumbism in cases of 
doubt, and in many cases it cannot be doubted 
that workmen were tempted to ascribe to their 
occupation ailments which were due to other 
causes, and to mislead their doctor into certifying 
plumbism on quite insufficient grounds. Several 
cases of mistaken diagnosis have come under 
my own observation—sometimes accidental, 
sometimes due to deliberate misrepresentation 
by the workman. Only a few months ago, for 
instance, I had acase of a man reported as 
suffering from plumbism in a factory making 
nothing but paints and enamels with a zinc 
base, where white lead was not used at all! 

As more experience in diagnosis has been 
gained, and in response to the application of the 
rules for care and cleanliness and the instruction 
of the workmen, there has been a steady decline 
year by year in the number of cases reported, 
as is shown by the following figures taken from 
the last available Annual Report of the Chief 
Inspector of Factories :— 


CASES OF LEAD-POISON- 


ToraL CASES OF LEAD ING DUE TO Manv- 


POISONING IN ALL FACTURE OF WHITE 

INDUSTRIES. LEAD AND Its USE IN 
PAINTING, 
1900 . 1,058 553 
1901 863 385 
1902 629 309 
1903 614 274 
1904 597 235 
1905 592 262 
1906 632 273 
1907 578 232 
1908 646 233 
1909 5538 218 
1910 505 182 
1911 669 , 235 


There is a rise in the number of cases reported 
in the last year, 1911, for which three very good 
reasons are suggested in the report. Firstly, the 
regulations were more stringently enforced ; 
secondly, there was a general increase in employ- 
ment, and probably the taking on of men more 
or less untrained ; and, thirdly, as everyone is 
aware, that year was phenomenal in the long- 
continued drought, which increased the liability 
to dust as well as causing increased susceptibility. 
The Chief Inspector remarks in his report, in 
fact, that thé increase is proportional in all 
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_ number of severe cases. 
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industries using lead, showing that some such 
general causes were at work affecting them all 
equally. These figures represent, moreover, 
the total number of cases of lead-poisoning 
reported of all grades and degrees. Many of 
these cases were only slight, resulting in a 
brief cessation of work and a complete 
recovery. The most important point is the 
Notwithstanding 
the fact that there has been an increasing 
inclination in recent years to attribute to 
lead-poisoning such diseases as chronic 
nephritis, phthisis, and pneumonia, we find, 
to quote the report:—‘‘Of the cases 
reported in 1911 the number noted as severe 
was 18:1 per cent., as compared with 28:2 per 
cent. for the ten years 1900-1909.” 

As regards 1912, the official report is not 
yet available, but a provisional report has just 
been issued (Home Office Report Cd. 6646, 
published March llth, 1913), which gives the 
following corresponding figures :— 


Total cases of lead poisoning 587 
Manufacture of lead pigments and 
use in painting 177 


This shows again a considerable decline, and 
fully bears out the suggestion that the rise in 
1911 was adventitious. 

To avoid controversy, however, let us ignore 
the figures for 1912, and confine ourselves to 
1911. The returns amount to this, that 
in this exceptionally trying year the whole 
of the cases of plumbism reported amounted 
to 235 in the whole industry—that is, white- 
lead manufacturers, red-lead makers, paint 
manufacturers, and ‘the use of paint in 
other industries,” including coach-painters, a 
very large body of workers, in fact, and 
out of this number 82 per cent. were slight, 
leaving only some forty cases which were at 
all serious. 

Does this provide justification for the state- 
ment that has been distributed broadcast to the 
effect that “every year white lead sends 
hundreds of workmen to their death and maims 
thousands ” ? As a matter of fact, careful 
examination of the official returns* as regards 
sickness and mortality in different industries, 
shows that at the present time the mean death- 
rate for the trade of plumber, painter, and 
glazier compares favourably with the average 
for all males in industrial employment, as shown 
by the following figures :— 


* Namely, the report of the Registrar-General of Births, 
Deaths, and Marriages, 
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MEAN ANNUAL DEATH-RATE PER 1,000. 


Painters and | All Industrial 


Plumbers. Occupations. 

Age between 15 and 19 2°02 2°65 
20 and 24 3°77 4°52 

25 and 34 5°59 6:47 

35 and 44 11°56 12°26 

45 andi 54 21°34 22°12, 

55 and 64 35°73 39°18 

Over 65 80°75 98:05 


But have we yet reached the minimum? Is 
there not reason for hoping that the incidence 
of poisoning will continue to decline in response 
to care in diagnosis and ordinary precautions 
for the welfare and education of the workman ? 
Let us now examine for a moment the causes 
and operation of plumbism in the light of recent 
researches by the responsible medical officers 
connected with the industry in this and other 
countries,* which researches have materially 
modified our views as to the incidence and 
treatment of the complaint. 

Theoretically, the channels through which 
lead may gain entrance to the body are :— 
(1) The lungs; (2) the alimentary canal; (3) 
the skin. Until recent years it has always been 
assumed that óf these the two latter were the 
chief sources of infection, but medical authorities 
are now generally agreed that cutaneous absorp- 


‘tion is negligible, and that whilst gastro- 


intestinal absorption can take place and is by 
no means negligible under ordinary industrial 
conditions, the main channel of infection is the 
lungs, and that the paramount source of danger 
lies in the inhalation of dust. 

The following quotations from a recent 
authoritative work on the subject will, perhaps, 
suffice :— 

“ Investigations on the experimental production 
of lead-poisoning in animals has shown con- 
clusively that the dust inhaled was far more 
dangerous, and produced symptons far earlier 
than did the direct ingestion of a very much 
larger quantity of the same compound by way of 
the mouth and gastro-intestinal canal. There is 


* Notably the reports and publications of Dr. Legge, H.M. 
Medical Inspector of Facfories; Dr. Kenneth Goadby, 
examining surgeon to various lead-smelting and white-lead 
factories ; Dr. Kaup, Government Medical Officer for Vienna ; 
Dr. Rambousek, Medical Officer of the Statthalterei of Prague; 
Dr. H. W. Bettink, Professor of Toxicology, Utrecht; Dr. 
Maurice Roch, Chef de Clinique, Geneva, etc. 
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no doubt whatever that the chief agent in causing 
lead- poisoning is dust or fume suspended in the 
air. That a certain amount finds its way into the 
stomach direct is not denied; but from experi- 
mental evidence we consider the lung, rather than 
the stomach to be the chief channel through 
which absorption takes place.” 

‘There remains, therefore, no room for doubt 
that the lung is the pre-eminent portal for lead 
absorption, particularly in industrial processes ; 
from which it follows, as has keen extensively 
shown in actual practice, that the diminution of 
dust in workshops and factories by means of 
exhaust ventilation is invariably followed by a 
diminution in the number of vases of plumbism.”— 
Drs. Legge and Goadby, “Lead Poisoning and 
Lead Absorption,” pp. 9 and 12. 

This shows, therefore, that until recently the 
methods of guarding against lead-poisoning 
have been largely useless, inasmuch as they have 
proceeded on the mistaken assumption that the 
lead was mostly absorbed by the mouth and 
through the skin, and attention was directed 
to the provision of antidotes rather than the 
providing of safeguards against the chief cause 
of infection. Moreover, the antidotes in general 
use until recently were based on a theory that 
recent investigation has clearly shown to be 
unsound. I was always myself taught, and fully 
believed until recently, that because lead 
sulphate is practically insoluble according to 
one’s laboratory observation one was justified 
in assuming that it was insoluble in the gastric 
juices, and that it was sound practice to eliminate 
lead absorbed into the system by drinking 
sulphates, in the form of weak sulphuric acid 
for instance, in order to convert the lead into 
insoluble sulphate. 

I have already mentioned that at one time 
lead sulphate was actually introduced as a pig- 
ment under the title “‘non-poisonous white 
lead ” on this assumption. The fact that serious 
cases of lead-poisoning have occurred from the 
use even of the basic sulphate of lead, however, 
has led to its being clearly recognised at the 
present time that sulphate of lead is quite as 
soluble as other lead salts when acted upon by 
normal gastric juice. The precautions taken 
against lead-poisoning in past times have, 
therefore, been largely futile. 

There is abundant evidence also that the 
risk of lead-poisoning varies enormously with 
different individuals. Some are peculiarly 
susceptible, others are remarkably tolerant of 
the poison and are able to engage in the most 
dangerous processes for years without ill effects, 
owing to a kind of balance being set up between 
the absorption of the lead and its removal from 
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the system by natural means. There is no 
doubt that such tolerance can be increased, and 
the medical officer in factories can by judicious 
treatment so assist and strengthen the natural 
defensive forces that susceptibility may be 
diminished to a remarkable extent. Continual 
observation also tends to detect readily cases 
of exceptional susceptibility, and such persons 
should be drafted into other industries, just as 
men who are colour-blind are prohibited from 
employment as engine-drivers. 

Another point that has been clearly established 
is that there are many predisposing causes to 
lead absorption, the removal of which will 
materially effect the liability to harmful effect. 
Alcoholism, in particular, undoubtedly acts as a 
predisposing, if not an exciting cause. Men of 
intemperate habits are peculiarly liable to 
contract lead-poisoning, as, indeed, they are to 
contract many other ills, and the encouragement 
of sobriety amongst lead-workers and painters 
will undoubtedly have a most beneficial effect 
in this direction as well as increasing their health 
and happiness in every other way. 

There is one aspect of this question of the 
causes of poisoning which I must touch on 
briefly, and that is the claim that was made 
recently as a result of investigation, and 
widely circulated in the technical press, that 
when white lead is made into paint it reacts 
with the vegetable oil in the vehicle to form 
volatile organic compounds of lead. This claim, 
emanating as it did from a person in authority, 
a Professor of one of our Universities and a 
Fellow of the Royal Society, whose accuracy 
should be beyond question, was regarded in all 
quarters as of great moment. If it were correct, 
its importance could scarcely be exaggerated ; 
it meant that a new and hitherto unsuspected 
source of lead absorption was at work, more 
particularly amongst painters, a source of danger 
not readily under control, which might necessi- 
tate a revision of one’s ideas as to the possibility 
of eliminating the risk of lead-poisoning amongst 
painters. 

When challenged, however, the author of this 
statement was unable to substantiate it, and 
admitted—to quote his own words—that “more 
recent experiments did not confirm these results, 
and therefore it was concluded that the lead in 
the earlier experiments must have been mechani- 
cally carried over.”* In other words, the state- 
ment was made as the result of experimental 
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p. 517. 
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error; it is unnecessary, therefore, to discuss 
the matter further. 

This research is, however, of interest from 
quite another point of view; it has drawn 
attention to the fact that during the drying of 
paint. volatile compounds of a poisonous nature 
are, in fact, given off. It has been clearly 
demonstrated, however, by several observers* 
that these have nothing whatever to do with 
any volatile compound of lead, and that they 
are given off by freshly-painted surfaces, 
whether white lead is used or not. Whatever 
the emanations may be—and it would be rash 
to theorise on the point in view of the fact that 
our knowledge of the complicated reactions that 
take place in the drying of oils and the evapora- 
tion of such solvents as turpentine is still in its 
infancy—the symptoms produced are sufficiently 
similar to result in a diagnosis of plumbism ; we 
are, therefore, brought face to face with the fact 
that plumbism is complicated by factors that 
are not connected with lead at all, and with the 
suspicion that in the past white lead has been 
saddled with the responsibility for many cases 
of poisoning for which it is entirely innocent. 
The suggestion has been put forward—by the 
author of the original statement—that these 
emanations are unsaturated aldehydes produced 
by the action of driers on the oil, and that they 
could be obviated by prohibiting the use of 
driers in paint. I need scarcely point out to 
practical men that in this country such a sug- 
gestion is tantamount to a suggestion that the 
use of oil paint should be abandoned. Every 
painter will concede that driers are necessary, 
and the point is that they are more particularly 
essential with paints in which zinc compounds 
replace white lead, because white lead itself acts 
as a drier, whereas neither zine oxide nor zinc 
sulphide do. By substituting zinc pigments for 
lead, therefore, we replace one source of danger 
by another; moreover, in the present state of 
our knowledge, the only substances that can be 
used as driers are compounds of lead, manganese 
and cobalt. Of these, lead driers are by far 
the most satisfactory, as manganese tends to dis- 
colour the paint and cobalt induces brittleness of 
the film, and is moreover unduly expensive. We 
have to face the fact, therefore, that even if lead 
is abolished as a pigment it will always tend to 
reappear as a constituent of paint in this capacity. 

I think that putting all these facts concerning 


* Dr. Goadby, ‘Lead Poisoning and Lead Absorption,” 
p. 107 ; Dr. Armstrong and C. A. Klein, paper read before 
the Society of Chemical Industry (London Section), 
February 3rd, 1913. 
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the incidence of lead-poisoning together one , 
cannot resist the conclusion that the reduction 
of the danger to a risk that is comparable to the 
certain amount of risk that is inevitable to all 
industrial operations is within the sphere of 
practical politics, and that any such drastic step 
as the prohibition of the use of white lead 
is quite unnecessary on the face of it, apart 
from the great practical difficulties of carrying 
it into effect. 

However much we may deplore it, we cannot 
get away from the fact that a certain element of 
risk is inevitable to all industrial occupations of 
whatever nature in the complicated machinery 
of modern civilisation. It is our bounden duty 
to minimise it as far as is humanly possible, but 
the only way to eliminate it altogether would be 
to close down all our factories, to abandon our 
commerce, and to go back to the condition of a 
primitive and pastoral nation. I very much 
doubt, for instance, whether, even at the present 
time, the painter runs as great a risk of injury 
from lead-poisoning as he does from accidents 
with ladders and so forth. I think it is only 
right to point out in this connection that 
although it is generally taken for granted that 
zinc pigments are innocuous, it remains to be 
proved whether the abolition of lead would 
remove every source of danger. At all events, 
it is certain that zinc oxide is readily converted 
into soluble salts, such as zine chloride and zinc 
sulphate, which are actively irritant poisons. 

I venture to suggest that manufacturers and 
employers are not altogether the callous oppor- 
tunists they are represented to be in some 
quarters, and that they would welcome and co- 
operate with any reasonable suggestions for the 
improvement of the welfare of their employees 
in this connection. By way of arriving at such 
suggestions for the elimination of lead-poisoning 
let us glance for a moment at what has been done 
in other countries where the problem has been 
tackled. I will not detain you with the lengthy 
details of the various inquiries, which are avail- 
able for reference, but an epitome of the results 
will be found on page 468. 

The total prohibition of white lead was tried 
in Switzerland in 1904, but subsequently aban- 
doned as impracticable. In France a law for 
the total prohibition has been passed to come 
into effect in 1915. The subject has also been 
considered in Holland, but no regulations have 
yet been issued. It is recognised, however, 
that prohibition is impracticable. 

In Germany the use of substitutes for white lead 
is prohibited in Government Railway works. 
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REGULATIONS FOR THE Use OF WHITE LEAD IN DIFFERENT COUNTRIES. 


1. Prohibition of the dry rubbing-down of paint . Austria Germany Belgium Switzerland 

2. Provision for the removal of dust in factories . Austria Germany — — 

3. Prohibition of the use of white lead except ground in — — Belgium Switzerland 
oil 

4. Provision of washing appliances, overalls, etc. Austria Germany Belgium Switzerland 

5. Periodical medical inspection and registration of Austria Germany Belgium — 
employees 

6. Regulations against eating, drinking, and smoking at Austria Germany — — 
work | 

7. Provision of instruction to workmen as to precautions Austria Germany — Switzerland 
to be taken 

8. Exclusion of workers showing susceptibility or — — Belgium — 
predisposition 

9. Prohibition of the use of white lead for inside work . Austria — — Switzerland 

10. Notification of the composition of paints . | Austria — — — 


It is generally admitted that the first of these 
provisions is of the utmost importance, and one 
that might well be adopted in this country. Itis 


a provision that applies rather to those engaged | 


in painting and decorating, and more particularly 
coach-painting, than those employed in the 
manufacture of white lead and paints. Legge 
and Goadby, speaking of poisoning amongst 
painters, state :— 


“ Knowing the conditions of work, we can 
confidently assert that the poison must have 
entered the system in the form of dust in at least 
90 per cent. of the cases, and in the remainder the 
possibility of dust having been the cause is not 
excluded.” 


There is no doubt that the practice of sand- 
papering-down paint is peculiarly dangerous ; 
the amount of lead thus thrown into the air is 
énormous, and the natural method of performing 
the operation results in this dust being produced 
on a level with and in close proximity to the face, 
so that it is inevitably inhaled. The abnormal 
incidence of poisoning amongst coach-painters, 
which does not show the steady decline notice- 
able in other industries, is generally attributed 
to this cause. 

The provision against dust is a corollary to 
the last, and is of great importance, more par- 
ticularly in factories. In the actual manufacture 
of white lead, dust can be largely eliminated by 
keeping the product always in a moist condition, 
and, as a matter of fact, in a well-equipped 
modern works the incidence of poisoning is very 
small indeed, notwithstanding the enormous 
quantities handled. The modern system of 
converting the pulp-lead as it comes moist from 
the filter presses into paste by pugging it with 
` oilis of great assistance in eliminating altogether 
the necessity for the pigment ever attaining the 


state of dry powder, and modern improvements 
in manufacture in which the cycle of operations 
is carried through automatically with a minimum 
of handling have also done much to obviate any 
danger. In paint factories a great deal can be 
done to eliminate risk by the installation of 
efficient exhaust ventilation, and study on 
the part of those responsible for the design and 
operation of the plant to reduce the amount of 
handling of dry materials to a minimum. 

I am inclined to question the desirability of 
prohibiting the use of dry white lead altogether ; 
there is something to be said for it, and if white 
lead went always direct from the maker to the 
painter it would certainly be a great point, for 
undoubtedly, the mixing of small quantities of 
dry lead into paint in the crude and primitive 
manner generally adopted by the painter is a 
fruitful source of trouble. But one has to con- 
sider the paint manufacturer, and, in practice, I 
certainly have found it inconvenient on technical 
grounds to use ground white lead in the prepara- 
tion of paints on a factory scale. As far as the 
painter is concerned, I cannot help thinking 
that the system which has developed extensively 
in recent years of using paints prepared ready 
for use has immense advantages in this respect, 
in that all the handling of dry powder is done 
for him in a well-equipped factory, where every 
precaution can be observed. Apart from the 
fact that such paints are far more efficient than 
he can make them himself, he only handles them 
in a form in which they are practically 
innocuous, except with gross carelessness, 

The provisions for care and cleanliness, and 
medical inspection and general discipline, are, 
I am sure, heartily endorsed by every manu- 
facturer and employer who is alive to his own 
interests. Apart altogether from any question 
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of poisoning, such matters make for efficiency 
and promote the welfare of the firm. In these 
days of strenuous competition no establishment 
that neglects to promote the efficiency of its 
staff by organisation and discipline can hope to 
succeed, nor does it deserve to do so. 

The same may be said of the education of the 
worker as to the precautions to be observed, 
which cannot be too strongly approved. The 
man who is too ignorant to take care of himself 
is certainly too ignorant to take care of his job. 
The man of common-sense is the man that every 
employer is on the look-out for and willing to 
pay for, and there is no doubt that technical 
knowledge is one of the greatest stimulants to 
common-sense. 

There is no doubt also that the weeding-out 
of those who show abnormal susceptibility is a 
necessity, whilst the man with predisposing 
causes, which generally means chronic alcoholism, 
is unreliable, and a man to be avoided wherever 
possible in all industries. 

As regards the remaining two provisions which 
have been adopted in Austria, personally I think 
they are objectionable for several reasons, but 
chiefly for the reason that they are difficult to 
control. I suggest that the essence of any such 
regulations should be that they can be readily 
and strictly enforced, without undue annoyance 
or interference with industry. 

As regards prohibiting the use of lead for 
inside work, for instance, it is true that in many 
cases white lead can be replaced by substitutes 
for inside work, but it is impossible to draw a 
hard-and-fast line as to where durability is and 
is not of importance; in such cases as green- 
houses, for instance, the conditions are often as 
trying inside as out, and in such cases the pro- 
hibition of white lead would result in lack of 
efficiency, whilst very little would be gained in 
the way of diminished risk, 

In conclusion, I would like to say that whilst 
I can appreciate the motives of those who seek 
to abolish the use of white lead, I cannot but 
think that they have been guilty of exaggeration 
and misrepresentation. I am confident myself 
that the abolition of white lead is not only 
unnecessary, but undesirable and impracticable, 
and that with reasonable precautions the risk of 
lead-poisoning is reducible to one of very slight 
dimensions. 


DISCUSSION. 


Tus OHAIRMAN (Professor Frank Clowes, D.Sc.), 
in opening the discussion, referred to the paper as a 
very clear and carefully thought-out statement of the 
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matter treated, which, at the present time, was in 
the nature of a burning question. He considered 
that the author had submitted strong reasons for 
rejecting the unduly alarmist views with regard to 
the use of white lead and its attendant dangers. 
Judging from the quotations given, the speaker 
feared that much of the existing alarm emanated 
from the daily press. The daily press was now an 
extraordinarily correct informant upon scientific 
matters, a fact which was probably the outcome of 
the influence exerted by the Royal Society of 
Arts and the younger institutions, of which the 
former was, in a sense, the parent. Again, the 
daily press showed particular interest in questions 
of applied science. But occasionally editors and 
writers had a tendency to overstatement, and such 
extracts as the author had quoted, on the mortality 
or disease resulting from the use of white lead, 
were extravagant and misleading. Another defect 
on the part of press writers was the occasional use 
of incorrect terms. He had just seen a short 
description in a daily paper, in which a picture 
was drawn of the last curfew bell at Lambeth 
Palace, and the statement was made that the 
belfry was covered with galena containing a large 
percentage of pure silver. After that, it was easy 
to conceive the mistakes which might be made 
with regard to the red lead, or white or blue leads, 
of which the author had spoken. In a research 
which the speaker had carried out on the action of 
common soft water, rain water, or distilled water 
on lead—producing from the lead a quantity of 
white deposit—he had found, on analysing a large 
quantity of the white deposit, that it consisted of 
white lead. The substance had the composition 
of hydroxy-carbonate of lead—mentioned by the 
lecturer—and was identical with white lead. 
With regard to the stack and the Bischof 
processes, these must be looked upon as simple 
processes for rendering continuous and com- 
mercially successful the action of water and 
carbonic acid upon lead. As a chemist, the speaker 
was very much interested in the action of sul- 
phuretted hydrogen on lead paint. He believed 
Mr. Heaton was quite correct in stating that, even 
in a town like London, which was usually regarded 
as having an impure atmosphere, the sulphuretted 
hydrogen—which blackened lead paint—had greatly 
decreased, and was decreasing still. This objection- 
able gas was introduced into the London atmosphere 
almost wholly by the combustion of raw coal in 
domestic grates,and was due to the incomplete com- 
bustion of the coal; this happened to a large extent 
with present-day domestic grates. In proportion 
as the combustion of raw coal diminished, and coal- 
gas fires were used, the sulphuretted hydrogen in 
the air would decrease; it had, indeed, done so 
already in London, the amount now present in 
the atmosphere being, as the author had stated, rela- 
tively small. Sulphuretted hydrogen did not, how- 
aver, appreciably affect the white-lead paints largely 
used in London or cause their discoloration. He 
only recalled one instance of serious difficulty in 
this direction. He had had charge of a students’ 
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chemical laboratory, in which, owing to the builder’s 
arrangements, the surfaces had constantly to be 
repainted. His experiences in this instance corre- 
sponded to those which Mr. Heaton had described. 
Zinc white paint was tried, but found sadly deficient 
in covering power, and weak in permanence, and it 
was necessary to make the best of white-lead paints. 
Good protection was afforded to these paints, how- 
ever, if used in the form now largely adopted, 
namely, as enamel paints mixed with varnish. 
Coated with varnish the paints gave the minimum 
of trouble. Of course, the protection was not 
absolute, because varnish did not form a continuous 
film; nevertheless, it delayed discoloration very 
considerably. Individual susceptibility to any 
poisonous substance varied considerably, and in 
the speaker’s experience in the chemical laboratory 
he recalled an instance of an individual who could 
never enter an ordinary gas-analysis room, in 
which mercury surfaces were exposed at ordinary 
temperatures, without being ‘“‘salivated,’’ whilst 
the ordinary workers in the room spent many 
hours a day in the same atmosphere. The lec- 
turer’s suggestion that employment should be 
refused to those who were very susceptible to lead- 
poisoning was an eminently practical one. 


Mr. WALTER F. REID congratulated the author 
upon the temperate manner, free from bias, in 
which he had presented his paper, and upon the 
absence of those mis-statements which sometimes 
misled the outside public. Mr. Heaton had not 
referred specifically to the process actually going 
on during stacking. The use of acetic acid was 
curious. Acetate was supposed to be formed and 
to be decomposed by carbonic acid. As the Chair- 
man had said, white lead was a carbonate produced 
very readily in the presence of water, under certain 
conditions, when water was in contact with large 
surfaces of lead. The acetate of lead was not de- 
composed by carbonic acid, as the speaker had 
proved by numerous experiments. He concluded, 
therefore, that the process was more complicated 
than had been suggested. This process had been 
carried on for centuries and many explanations 
had been given, but he had not so far found 
one that was satisfactory. Acetic acid un- 
doubtedly drove out the carbonic acid from 
carbonate of lead, and yet these two things were 
used in the stack process, carbonate ultimately 
resulting. What were the intermediate reactions ? 
With regard to lithopone, its production and use, 
there could be no doubt that it had largely sup- 
planted white lead, especially for indoor work. 
This was due to its cheapness, apart from its 
efficiency ; it was about half the price of white lead. 
In many industries, chiefly that of linoleum, with 
which the speaker was connected, lithopone to the 
extent of thousands of tons had been employed for 
years, where formerly only white lead had been 
used. He had found, as a matter of fact and not 
theory, that in the case of thousands of square 
miles of surface lithopone retained its colour, 
whereas white lead ultimately darkened. Quite 
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recently lithopone itself had become more scarce, 
new processes having developed for extracting zinc 
from the ore without the production of sulphate of 
zine. The lithopone was made by roasting sulphide 
ores of zinc, lixiviating the sulphate of zinc, and 
precipitating that with barium sulphide. With the 
advent of these new processes on a large scale, the 
price of lithopone was rapidly rising, and it was 
quite possible that it would, in time, be so much 
dearer that the balance would -be altered. Refer- 
ring to the lantern-slides which the author had 
shown, some of these indicated a very coarse grain. 
During the last few years, methods had been in- 
troduced into the paint industry in which the 
pulverisation was so fine, that certain substances 
which, in their former state of sub-division, 
possessed little covering power, were now much 
improved in that respect. In relation to the ex- 
planation given of the covering power of white lead, 
the speaker felt that something additional was 
needed. The covering power depended, to some 
extent, upon the permeability of the particles of 
pigment to oil; if the oil entered the particle the 
covering power was reduced. The author would 
recognise that point, and would perhaps, some day, 
deal with it. It was charged against lithopone that 
its use led to discoloration ; to a limited extent it did 
so, but he considered that there was a sufficient per- 
centage of sulphur in the London atmosphere to dis- 
colour white lead in a very short time. Silver ware 
was a ready detector of the presence of sulphur, as 
every silversmith would admit; and silver afforded 
a clearer indication of the presence of sulphur com- 
pounds in the atmosphere than even white lead. 
Mr. Heaton had made a strong point in urging 
that the extent of the illness caused by the use of 
white lead was exaggerated by the press. No doubt 
there had been great mortality due to the hap- 
hazard way in which the industry had been carried 
on, and, in the light of later knowledge, the earlier 
mortality and sickness were appalling. On the 
other hand, lead salts were antiseptic, and workers 
in lead factories and potteries were, he believed, 
immune to some infectious diseases to which other 
workers were subject. This fact might explain the 
lower mortality in the lead factories as compared 
with certain other trades. It was hardly possible, he 
thought, to treat seriously the statements that had 
been made with regard to the volatility of lead com- 
pounds; that statement furnished no argument for 
the substitution of other substances for lead. The 
Chairman had referred to enamel paints; certainly 
white lead mixed with varnish would last much 
longer than if merely mixed with linseed oil. 
Most of the enamel paints and varnishes in use 
were made with either lithopone or zinc oxide, 
chiefly the latter, and were splendid as a means of 
preserving the surface. The author had referred 
to the use of lead paint for internal work, and this 
was absolutely necessary in greenhouses, the case 
cited. The woodwork of these structures was 
rapidly acted upon by damp and high tempera- 
tures. From certain experiments he had made, he 
had found that zinc paints, zinc oxide paints, or 
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lithopone paints, did not preserve wood so well as 
lead paint. He attributed this to the germicidal 
action of the lead itself, or the inhibition of the 
growth of vegetable organisms, etc., that might 
affect the wood. He thought, therefore, that it 
would be folly to prohibit the use of white lead 
altogether; such a course would be fatal to an 
important industry. Proper precautions should, 
however, be taken to preserve the health of the 
workers. 

Mr. Enpwarp M. Jounson, speaking as one who 
had been in the lead trade for many years, and was 
also interested in zinc, believed he might say that 
he was familiar with the limitations and uses of 
the derivative paints; there was no apparent 
reason for acrimonious discussion as between these 
paints. The part he had taken in the Home Office 
inquiry prohibited him from saying much, but he 
agreed with previous speakers as to the existence 
of unnecessary alarm. White-lead makers, however, 
were all agreed as to the advisability, and all had 
hopes, thatsome regulations would be brought into 
use for the purpose of protecting the health of 
users and manufacturing workers. A number 
of makers of white lead and lead: compounds 
had successfully collaborated with the Home 
Office, and, as the result of mutual suggestions, 
valuable regulations had been evolved. Probably 
the greatest danger existed in the manufacture of 
white lead, due to exposure to the dust. Dr. Legge, 
in agreement with painstaking German authori- 
ties, had pointed to the elimination of this dust 
as the proper line of improvement. Makers 
would cordially support a prohibition of the dry 
rubbing-down of paint. Paint-makers, indeed, 
occupied a unique position in relation to their 
readiness to endure regulations. Everyone abused 
regulations and interference at first; but in so far 
as they were inevitable they could do no harm to 
the industry, and makers were all anxious to pro- 
tect their workers in every possible way. A point 
he would raise was as to the cost to the consumer 
of prohibiting white-lead paint. Looking to the 
magnitude of the cost of labour — something 
approaching four-fifths of the total cost—he would 
ask the consequences of doing away with 50,000 
tons of white lead. He would also ask how many 
tons of zinc white would have to be imported ? 
Certainly he thought more than 50,000 tons would 
be required, whereas 18,000 tons only was now 
brought into this country. Assuming that the 
zinc had better spreading qualities, what would 
be the resulting cost to the consumer? Moreover, 
how long would this paint last when applied ? 


- Mr. J. Q. McIntrosH remarked that the French 
Act had, by an Order in Council, specifically indi- 
cated certain purposes for which white lead might 
be used after the Act of prohibition came into 
force; on the other hand, zinc oxide was forbidden. 
Much of the trouble that arose in regard to white 
lead was due to imperfect training and apprentice- 
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ship. With respect to the expulsion of water from 
white-lead paints, the speaker regarded the practice 
unfavourably; it left the material gluey, dirty, and 
unpleasant in appearance. White lead had a 
greater affinity for oil and colour than zinc oxide, 
and harmonised better with the various reds, blues, 
greens, and yellows. 


Mr. A. VICKERS, looking at the matter from 
the financial point of view, had considerable doubt 
as to the advantage of the ultimate issue of 
prohibition of white lead. A previous speaker had 
already alluded to the importation of zinc, and he 
would ask what course would be taken by foreign 
manufacturers, who supplied at least 90 per cent., 
if it became necessary to get supplies from them ? 
With regard to lithopone, his experiments had 
not led him to expect success in its use for 
outdoor work. 


Mr. Nort HEATON, in replying to the discussion, 
observed that the incorrect statements which 
sometimes appeared were not confined to the daily 
press, but were to be seen occasionally in technical 
journals. He believed he was right in saying that 
the presence of sulphuretted hydrogen had, for 
some time past, been increasingly eliminated from 
the London atmosphere, as a consequence of the 
gradual introduction of gas fires, and various 
improvements on the old methods of burning 
coal. With regard to the formation of 
white lead by the natural corrosion of lead 
by water, it was interesting to know that in 
America the process introduced by the Carter 
Company aimed at the actual reproduction of 
the method of operation described. This process 
consisted in dividing the metallic lead into a very 
fine powder, rotating it in a cylinder with water 
and carbon dioxide, and thus converting the 
metallic lead almost directly into white lead by 
the action of the water on the lead. He feared he 
could not respond to Mr. Reid’s request for informa- 
tion in regard to the reactions that took place in 
the stack process, nor did he know of anyone who 
would be able to do so; among white-lead makers, 
no two people agreed as to these reactions. It 
was interesting to note that even in the Bischof 
process it was found necessary to add a certain 
amount of acetic acid during the process of 
carbonating. Mr. Reid had stated that lithopone, 
by reason of its properties and cheapness, had 
supplanted white lead, but, as Mr. Vickers had 
remarked, cheapness was not a prospective feature 
of that industry, and there would soon be little 
to choose between lithopone and white lead in 
that respect. The price of substitutes would 
undoubtedly increase with the elimination of 
white lead. He had found the discoloration of 
lithopone to be a matter of much objection, 
and it differed from the case of white lead 
exposed to the atmosphere, because there 
‘was less certainty in the resulting effect; 
it was always a question whether lithopone 
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would or would not keep its colour. Moreover, 
lithopone was apt to become discoloured in 
patches, rather than in such an even way as to 
be scarcely noticeable. The speaker was glad to 
have the support of Mr. Johnson on the question 
of the readiness of manufacturers to welcome 
regulations for the benefit of workmen and the 
industry generally; nothing more could be desired. 
Mr. McIntosh had objected to the modern process 
of wet pugging of white lead, as rendering the 
material objectionable in several respects; but on 
that point the speaker would invite him to consult 
the mantfacturers, who, he believed, had found 
the method very satisfactory. He remembered 
that an American author had criticised this 
wet pugging process, because, as he asserted, 
pugging with oil introduced an acetate of lead 
content. This the speaker found difficult to 
understand. 


Tux CHAIRMAN then proposed a hearty vote of 
thanks to the author for the paper he had read. 


i 


THE WORLD’S PRODUCTION AND 
CONSUMPTION OF BANANAS. 


The development of the banana business may 
be said to have begun forty years ago when 
Captain L. D. Baker, returning from a voyage up 
the Orinoco River in Venezuela, called at Port 
Morant, Jamaica, for a cargo of bamboo for making 
paper and took also some bunches of bananas to 
his home port, Boston, United States. Although 
these were not the first bananas to be taken to the 
United States,it was owing to the foresight of Captain 
Baker that his experiments turned out to be the 
beginning of a great business. It is said that 
Jamaica holds the world’s leadership in the pro- 
duction and exportation of bananas. Jamaica was 
certainly far ahead of all other countries in the 
exportation of bananas during the calendar year 
1911, having shipped a total of 16,497,385 bunches 
or stems, valued at £1,456,581, or more than one- 
half of the total value of all exports from the island 
in that year. Of the total number of bunches 
shipped, 15,944,188 were consigned to the United 
States, 522,000 bunches to the United Kingdom, 
and the remainder to Canada, Bermuda, and the 
British West Indies. Costa Rica ranked second 
after Jamaica as a producer of bananas, with 
exports of 9,310,000 bunches, and then came 
Honduras with 6,500,000 bunches, Colombia 
4,202,000, Panama 4,261,000, Canary Islands 
2,648,000, Cuba 2,500,000, Nicaragua 2,250,000, 
Guatemala 1,756,000, Mexico 750,000, British 
Honduras 525,000, Santo Domingo 400,000, Dutch 
Guiana 388,000, and other countries 250,000. It 
should be borne in mind that the world’s actual 
production of bananas is far greater than the 
amount exported, since there are many isolated 
regions, like the numerous island groups of the 
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Pacific Ocean, that have no foreign market for 
their abundant crops of this fruit, and in the 
countries which export bananas the home con- 
sumption is enormous. The United States Consul 
at Port Antonio, Jamaica, says that in Jamaica, as 
in other countries, the natives not only eat ripe 
bananas as a fruit but they boil the green fruit 
and eat it as a vegetable, and also use it in this 
form to fatten pigs. As Jamaica is officially 
reported as having had 82,436 acres in bananas in 
1911 when the exports amounted to over 16 million 
bunches, it appears that the average number of 
exportable bunches produced per acre was 200, and, 
as the average market price was a fraction over 
1s. 1d. per bunch, the average gross yield for the 
island was £11 9s. per acre. In Panama and Costa 
Rica, where the land is very fertile and the plants 
are set farther apart, the average exportable crop 
is from 140 to 150 bunches an acre; in Colombia 
it is nearly 200. The standard market bunch of 
bananas is one with nine hands (each group of 
bananas on the stem of the bunch is called a hand). 
The price, which varies with the season of the year, 
is quoted at so much a hundred bunches or counts. 
A bunch of nine hands or more is called a ‘‘ count,” 
one of eight hands is three-fourths, one of seven 
hands one-half, and a bunch of six hands one- 
fourth of a ‘‘count,’ so that four bunches of six 
hands each bring only as much as one of nine 
hands. Bunches with fewer than six hands are 
seldom exported. In order to avoid any ambiguity 
in the use of terms, the word ‘“‘ stems ” is employed 
instead of ‘‘ bunches” in the Jamaican Govern- 
ment statistics. The largest bunches are produced 
in the Bocas del Toro district in Panama, Costa 
Rica and Colombia ranking second and third 
respectively in this respect. Bunches of twelve to 
fifteen hands are not uncommon in Panama and 
Costa Rica, and a bunch of twenty-two hands was 
once grown in Panama. Notwithstanding the 
increased acreage in bananas, the Jamaica crop for 
1912 shows a considerable decrease in consequence 
of an unusually protracted drought, and the crop 
was further damaged by hurricanes which swept the 
island on November 17th and 18th. As the loss in 
Jamaica will probably be more than offset by gains 
in Colombia, Panama, Guatemala, and other 
countriés which have been steadily increasing the 
acreage under this crop, a small advance in the 
world’s production may still be expected. The 
consumption of bananas in manufacturing food 
products, an industry which has assumed con- 
siderable importance in Jamaica, will be checked 
for some time owing to the destruction of fruit by 
storms and hurricanes. While Jamaica exported 
nearly twice as many bananas last year as any 
other country, the United States imported more 
than five times as many as any other country, For 
the fiscal year ended June 30th, 1912, the bananas 
imported into the United States reached the enor- 
mous total of 44,520,000 bunches, valued at 
£2,993,000. Great Britain imported during the 
calendar year 1911 a total of 6,714,000 bunches, 
valued at £1,863,000. During the same year the 
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value of bananas (including banana food products) 
imported into Germany amounted to £411,000. 
Estimating the average number of bananas at 140 
to the bunch, it appears that the people of the 
United States consume over 6,000,000,000 bananas 
& year, or more than sixty for every man, woman, 
and child in the United States, including Alaska 
and Hawaii. The increasing consumption of 
bananas in a number of countries naturally raises 
the question of an adequate supply to meet the 
coming demand. In Jamaica, where the immense 
banana crop is produced on about 3 per cent. of 
the total acreage of the island, there is yet plenty 
of suitable land available. In Mexico, Central 
America, Panama, and Colombia, not to mention 
the large possibilities of Haiti and the Dominican 
Republic, there are vast tracts of land where a 
fertile soil, a warm climate, and abundant rainfall 
favour the production of bananas on a large scale. 
As all the conditions seem to be favourable for a 
greatly enlarged production of bananas, and as the 
highly nutritive qualities of this fruit are becoming 
more generally recognised, it is encouraging in this 
day of high cost of living to have good reasons for 
believing that the banana is destined to play no 
small part in meeting the world’s insistent demand 
for a larger and cheaper supply of wholesome food. 


ARTS AND CRAFTS. 


Apprenticeship and the Artistic Crafts. — An 
exhibition of apprentices’ work organised by the 
Apprenticeship and Skilled Employment Associa- 
tion was held in the great hall of the University of 
London for three days last week. This had a good 
deal of significance to those interested in the teaching 
of the artistic crafts, and the relation of school to 
workshop instruction in the training of workers in 
industrial design, and in those trades which demand 
a certain amount of artistic knowledge and taste 
from thoseengaged inthem. A large proportion ofthe 
available space was taken up with work connected 
with the engineering trades and those branches of the 
building trades into which art cannot be said to 
enter in any appreciable degree; but there were 
fairly large sections devoted to designing and 
drawing (including stained-glass work and sign- 
writing), jewellery, printing and bookbinding, and 
the furnishing trades, in which it has an important 
place. 

The Association states in its programme that 
« when a boy or girl is satisfactorily placed as an 
apprentice or learner, arrangements are made for 
attendance at technical or other classes where 
possible during working hours.” Now that reads 
like an absolutely ideal arrangement—practical 
workshop training supplemented by school teaching 
in the case of the artistic trades, presumably artistic 
direction from a school of art; but the examples of 
practical work shown led one to wonder how the 
scheme works out. Manufacturers have had in the 
past some excuse for being rather shy of employing 
assistants trained solely in schools of art, and there 
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is good reason to believe that when it is possible 
good workshop training is the very best thing for 
boys and girls who are entering a trade; but in 
some workshops connected with the artistic trades 
art takes a very subsidiary place, even if it is 
recognised at all, and the exhibition at the Uni- 
versity of London did not give the impression that 
the art schools were on the whole exerting much 
influence on the apprentices. There was plenty of 
good work, and some of it was characterised by 
artistic feeling and taste, but this did not seem to 
be due in the main to the schools. Very full and 
illuminating labels were attached to the objects 
exhibited, and over and over again work—which 
struck one as having some artistic quality—in 
stained glass, scale-drawing, wood-carving, and 
various other departments, turned out to be executed 
by an apprentice or a learner in the studio or the 
workshop of some firm witha reputation for artistic 
production, whilst in one or two instances the 
exhibits bore an unmistakable impress of the 
studio in which the boy was being trained. All 
this is, of course, very satisfactory in those cases 
where the learners are fortunate enough to be 
attached to the best firms, but it falls rather hardly 
on those who are less favoured. In spite of all that 
has been said of recent years about individuality 
and originality, the ordinary boy or girl of fifteen 
or sixteen is peculiarly susceptible to the influence 
of his or her surroundings, and reflects them with a 
good deal of fidelity. There was a time when the 
art student’s reflection of his school made the 
manufacturer feel that it was impossible to employ 
him; it looks as though, under the apprenticeship. 
system, the apprentice’s reflection of the workshop 
made him irresponsive to the teaching of the school. 
Is it too much to hope that the two influences will 
bear their part in the training of the designers and 
workmen of the future; and that young people 
engaged in artistic work, whether they happen to 
be apprenticed to first-class firms or not, will have 
a real chance of eventually turning into craftsmen 
with a reasonable amount of taste and artistic 
knowledge as well as a technical mastery of their 
craft ? 


English Hand-made Lace.—The promoters of 
the exhibition open during the latter part of last 
week at the Mansion House, under the auspices of 
the National Association for the Organisation of 
Hand-made Lace in England, have good reason to 
be satisfied with the result of their labours. The 
lace exhibition held in the same place some three 
or four years ago was of considerable interest, but 
the work this year reached a far more uniformly 
high level of merit, The appearance of the room, 
too, showed marked improvement; the various 
objects were for the most part well displayed in 
glass cases, and there was a notable absence of 
common work. In short, though many of the 
exhibits were for sale, thearrangements throughout 
were on lines befitting the dignity of the craft, and 
the exhibition had none of the objectionable 
features which we connect with the term ‘sale of 
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work.” The lace exhibited was of widely varying 
types and, coming as it did from many different 
parts of England, represented the main varieties 
of English hand-made lace. From Devonshire 
came exhibits of Honiton and Devon Guipure, as 
well as needle-run lace, and the same varieties 
were exhibited from Norfolk and Essex; from 
Buckinghamshire, Oxfordshire, and N orthampton- 
shire were sent Buckingham pillow point; linen 
laces and handwoven linen, embroidered and 
decorated with linen lace, were shown from 
Wiltshire, Cumberland, Buckinghamshire, and 
Northamptonshire; some Torchon lace from 
Wiltshire was included in the exhibits, and from 
Berkshire came a caseful of metal laces. A new 
departure in an exhibition of this kind was to be 
found in the sections devoted to lace designs. 
There seems to be a good deal of difficulty in 
getting good modern designs for lace, and the 
result is that old patterns are too often repeated 
over and over again, until they have lost any 
vigour which they may have originally possessed. 
Indeed, sometimes designs described as “old” 
are so incoherent and formless that they cease to 
have any meaning at all. Quite a number of 
modern designs were shown at the Mansion House, 
and some of them were satisfactory enough, but 
the impression they produced on the outside public 
was very slight, and there was nothing which 
could be called very striking. This may, however, 
be due in some measure to the fact that lace 
designers as a rule do not appear to present their 
drawings in a very attractive manner. Indeed, 
a comparison of some of the designs shown with 
the work executed from them led one to see that 
those which looked best on paper were by no 
means always the most satisfactory when carried 
out. That may, however, be merely another way 
of saying that the most successful patterns are the 
work of practical craftswomen who are thoroughly 
conversant with the processes of lace-making and 
have had some training in design, rather than of 
students who, with more artistic experience, are less 
practised in their craft. At any rate, the designs 
shown point to both a feeling of discontent with 
the modern lace designs commonly employed 
(which are undoubtedly often enough both trivial 
and meaningless), and a desire on the part of those 
responsible for the fostering of the hand-made lace 
industry in this country to do something a little 
more enterprising than to go on reproducing old 
patterns over and over again. Such patterns in- 
evitably lose by constant repetition, and, beautiful as 
many of them are, they ought not to be the highest 
expression of the craft in the twentieth century. 
Apart from work shown especially on account of 
its design, the most satisfactory lace on view 
seemed to be mainly either copied or adapted from 
old work. When we turn to individual exhibits, 
Malle. Irene d’Olszowska’s designs were well worthy 
of notice. The work from East Devon was con- 
spicuous for its design as well as for its workman- 
ship, and Mrs. Freeman Roper’s adaptations were 
particularly happy. The linen lace exhibited by 
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the Piddington Industry included some very fine 
old patterns, and the metal laces from Kingston- 
Bagpuize and Longworth were in some cases on 
very good lines. From the point of view of work- 
manship, the most important exhibits were, 
perhaps, those from East Devon, Diss, and 
Buckingham. 


Craftwork at the Grafton Gallery.—The most 
attractive portion of the craft exhibit included in 
the Women’s International Club Exhibition at 
the Grafton Galleries is undoubtedly the little 
collection of works from Hungary, selected by 
Professor Róbert Nadler of Budapest, chairman 
of the Hungarian Applied Art Society. The geo- 
graphical position of Hungary—its proximity to 
both East and West—and the presence on its soil 
of races not freely met with in the more westerly 
parts of Europe, combine to make Hungarian work 
of special interest, and to give it a distinctive 
character of its own. The objects shown on this 
occasion consist largely of batik work, which, 
introduced some years ago from Holland, seems to 
have taken deep root in Hungarian schools of 
art. The colour and general effect of the work on 
silk is thoroughly pleasing, and the leatherwork, 
though there is nothing very different from 
Hungarian work of the kind shown in London 
before, is interesting and workmanlike. The tiny 
wooden vase stained in greenish-blue with the 
pattern left outstanding in the lighter colour of 
the original wood is a rather new development. 
Batik work on textiles is an old story (even in 
Europe); we are well accustomed to it on leather, 
but on wood it is something of a new departure and 
a very satisfactory one. There is not much metal- 
work, but the little metal plate by I. Schéntheil, 
with its decoration of antlered stags in a setting of 
scrollwork, is full of the feeling which we associate 
with the various treasures found along the course 
of the Danube, dating, it is thought, from the time 
of the wandering of the peoples. 

The loan collection of beadwork is also interesting. 
It includes several good examples of bead purses 
and the like made some seventy years or more ago, 
and a certain amount of North American Indian 
beadwork as well as some of the chain-stitch 
embroidery on deerskin and birchbark which we 
habitually associate with it. This American por- 
tion of the exhibit is, however, a trifle misleading to 
those who are not well acquainted with the best 
work of the kind, as it exemplifies in the main the 
rather coarser kinds of beadwork, and only contains 
a couple of examples of really delicate work. 


CORRESPONDENCE. 


TIMBER AND FOREST PRODUCTS, 
I am sorry I was unable to hear Mr. Burdon’s 
paper on this subject. It was my privilege, nine 
years ago, to read before the Society a paper on 
Timber, in which I urged that something should 
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be done for the better conservation of the world’s 
forests, and pressed the need of an extensive scheme 
for the re-afforestation of the United Kingdom. 

Notwithstanding the increased use of substitutes 
—iron and steel—our need of timber is still on the 
increase, and last year the C.I.F. value of imports 
was upwards of £28,000,000 sterling. 

I fully recognise that before the State can 
embark upon any large scheme of afforestation, 
it is not only desirable, but absolutely necessary, 
that we should possess more advanced scientific 
data than at present; in this respect we are 
lamentably behind both the Germans and the 
Americans, but the growing influence of the United 
States Forestry Service cannot fail to be reflected 
here. 

It is gratifying to find that, in some small 
measure, Mr. Burdon’s work on Timber at the 
Forestry School, Cambridge, is recognised by the 
Board of Agriculture and by the Development 
Fund, and it is to be hoped that the work at 
Cambridge will so grow as to ensure larger grants 
in the near future; as Mr. Burdon remarked, 
there is no product of economic utility which 
scientifically is so little understood as timber. 

Mr. Burdon laid down very proper and modest 
lines for an initial start, and the spread of a scien- 
tific training as to the growth and utility of 
wood cannot fail to be of an immense advantage to 
the community. 

Of course nobody expects to see in their lifetime, 
as a result of any scheme of reafforestation, the 
giants of the forests, but as Mr. Burdon pointed 
out there are many unconsidered trifles of the 
woodlands, which under a properly organised 
system could soon ba available. It is simply 
appalling to find that we must import our walking- 
sticks, flag-poles, rickers, and even boat-hooks. 
Then our coal industry is dependent upon foreign 
grown pit-props. Surely these could be home- 
grown! Nationally, it is of vital importance to 
stop the trend of rural drift to our urban centres, 
or what is possibly worse foreign emigration. The 
revival of village industries would be a great boon. 
Why should we import toys from Germany? The 
annual value of the toys exported from the Nurem- 
berg district is over £1,000,000. 

There are many other points which might with 
advantage be considered, but probably the necessity 
of more scientific knowledge of the growth of timber 
and of its economic utility is the keystone to the 


whole question. Frank TIFFANY. 


GENERAL NOTES. 


THE WoRLp’s RUBBER PRODUCTION AND Cox- 
SUMPTION.—According to statistics published in 
Singapore, the total production of wild and 
plantation rubber throughout the world in the 
twelve months ended June 30th, 1912, amounted 
to 93,669 tons, as compared with 79,302 tons in the 
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previous year, and 76,026 tons in 1909-10. On the 
other hand, the total consumption in 1911-12 is 
returned at 99,564 tons, as compared with 74,082 
tons in 1910-11, or an increase of 25,482 tons, 
whereas the quantity consumed in 1909-10 was 
only 4,037 tons in excess of the preceding year 
The world’s stocks of rubber on July 1st, 1912,'are 
reported to have been 10,181 tons, as against 12,563 
tons on the same date in 1911. This is a 
reduction of 2,382 tons, and compares with an 
increase of 5,565 tons on July ist, 1911, as con- 
trasted with the position on July 1st, 1910. The 
considerable expansion in consumption in 1911-12 
is attributed largely to the lower level of prices 
prevailing during the year. 


SULPHUR-MINING IN TeExas.—According to a 
Milan journal, L’Agricoltura Moderna, Texas is 
likely to become, in the near future, a formidable 
rival to Sicily as a producer of sulphur. Important 
deposits of this substance have been discovered in 
the Bryan Hills, about forty miles from Galveston. 
The Freeport Sulphur Co., after carefully pro- 
specting their property, are about to commence 
operations on a large scale. The Bryan Hills, 
which it appears contain immense deposits of 
sulphur-bearing rock, are most favourably situated 
for shipment, being only half a mile from the sea 
coast, and three and a half miles distant from a 
little port on the River Brazos, where warehouses 
can be established. It is proposed to separate 
the sulphur by the aid of superheated steam — 
a modification of the Hermann Frasch system, 
which it is stated has been successfully in 
use in America since 1903 by the Union 
Sulphur Co. The opening of sulphur mines in 
Louisiana, and the existence of important deposits 
in New Zealand, may eventually affect the trade 
in Sicily to a considerable extent. 


PRODUCTION OF ATTAR OF ROSES IN BULGARIA.— 
It is not considered that the war in the Balkans 
will have any appreciable effect on the produc- 
tion of attar of roses this year in Bulgaria. The 
rose harvest usually continues from May 1st to 
June 15th, by which time it is to be hoped that 
peace will be concluded. Roses are cultivated only 
in one part of Bulgaria, situated in the adjoining 
provinces of Philippopolis and Stara-Zugara, and 
chiefly in the districts of Kurlowo and Kazomlik, 
where they cover an area of upwards of 8,000 
hectares (nearly 20,000 English acres). At the 
time of gathering a most delicious perfume 
pervades the country. On an average the annual 
production of ‘ Attar,” or essential oil of roses, is 
estimated at 3,000 kilogs (6,615 Ibs.) ; and the price 
per kilog averages from 2,200 francs to 2,500 francs, 
or at the rate of £40 to £45 per lb. A hectare of 
land planted with roses yields from 500 to 600 grams 
of essential oil (say $1b. per acre). From 2,500 kilogs 
to 3,000 kilogs of rose-petals are required to pro- 
duce a kilog of oil. The value of the attar of 
roses exported from Bulgaria last year is estimated 
at seven and a half million of francs (£300,000), 
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MINERAL PRODUCTION OF QUEBEC.— Based on 
data direct from producers, the Provincial Govern- 
ment finds that the total value of the various 
mineral products of the province for 1911 amounted 
to £1,800,000, as against £1,4S0,000 in 1910. The 
products showing the greatest increase are lime- 
stone, with about £100,009, bricks £46,000, asbestos 
£60,000. Sand production was valued at £23,000 
in 1911. Asbestos, undoubtedly, will continue to 
hold first rank, despite over-capitalisation and 
over-production, which have hampered the sound 
development of this industry. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

APRIL 2.— Prorgessor Vivian B. Lewes, 
F.I.C,, F.C.S., “The Testing of Safety Ex- 
plosives.” Sir Henry HARDINGE Conyne- 
HAME, K.C.B., will preside. 

APRIL 9,— FRANK Barney, 


M.Inst.C.E., 
“ Electric Supply in London.” 


INDIAN SECTION. 
Thursday afternoons, at 4.80 o’clock :— 


APRIL 17.—N. G. CHoLmeELEY, C.S.I., late 
Commissioner, Magwe Division, Burma, “ The 
Burma Oil Fields.” 


May 29.—Sir Jonn Benton, K.C.I.E., * Irri- 
gation in India.” 


Howard LECTURES.* 
Monday evenings, at 8 o’clock :— 


PROFESSOR JOSEPH ERNEST PETAaveL, M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 


Syllabus. 

Lecture [..—Marcu 31.—Introduction—General 
laws of aerodynamics—Distribution of pressure on 
a wing surface—Lift and efficiency of wings— 
Resistance of spars and struts — Shape and 
efficiency of propellers. 

LECTURE Il.—Aprit 7.—Principles of aero- 
plane design—Loading and velocity—Resistance 
and power—Stresses and factors of safety. 

Lecture IJII.—Aprin 14.—Flight problems— 
Meteorological conditions—Gusts and ‘‘ Remous”’ 
—Gyroscopic forces—Stability and ease of contro]— 
Speed and safety—Relative advantages of aircraft 
—Monoplane v. biplane—Aeroplane v. dirigible. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Davin SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


* This course of lectures, previously announced as Cantor 
Lectures, will be delivered under the Howard Trust. 
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Dates to be hereafter announced :— 

F. G. Oartvis, C.B., LL.D., “The New Science 
Museum.” 

C. L. MacCarTtaY, “ Steel Pipes versus Cast- 
Iron Pipes for the Conveyance of Gas, Water 
and Air.” 

Warrer C. Hancock, B.A., “The Physical 
Properties of Clay.” 

James Cantie, M.A., M.B., F.R.C.S., D.P.H., 
“ Chinese Medicine.” 

H. V. lLancuester, F.R.I.B.A., 
Architectural Treatment of Shops.” 

AxeL WELIN, A.I.N.A., “ Life-saving at Sea.” 


« The 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MARCH 17...Victoria Institute, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
4.30 p.m. Rev. Parke P. Flournoy, “The Bearing 
of Archæological and Historical Research on the 
New Testament.” 

African Society, Caxton Hall, Westminster, 8.W., 
4 pm. Dr. G. S. Darker, “The Practice of 
Tropical Hygiene.” 

Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W., 8 p.m. Dr. S. C. Lawrence, “The 
Dwelling House.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
7 p.m. (Junior Meeting.) Mr. E. E. Stokes, 
“ Commercial Farming.” 

British Architects, Institute of, 9, Conduit-street, 
W., 8 p.m. Mr. F. Billerey, ‘‘Modern French 
Architecture.” 

TUESDAY, MARCH 18...Statistical Society, at the ROYAL 
SOCIETY oF ARTS, John-street, Adelphi, W.C., 
5 p.m. Dr. E. ©. Snow, “Some Statistical — 
Problems suggested by the Sickness and Mortality 
Data of certain of the large Friendly Societies.” 

East India Association, Caxton Hall, Westminster, 
S.W., 4 p.m. Mr. J. Claude White, “Sikhim, 
Bhutan, and Tibet.” 

University of London, South Kensington, S.W., 5 p.m. 
Professor A. Foucher, ‘‘Gandhara (Buddhist) Art.” 
(Lecture IV.) In French. 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, 8.W., 8 p.m. 
Discussion on Mr. G. D. Snyder’s paper ‘‘ Notes 
on City Passenger-Transportation in the United 
States.” ; 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Messrs. G. E. Whitfield and C. L. Findlay, 
« Demonstration of the Paget Colour Plate.” 

Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Dr. W. Yorke, ‘‘ Remarks on the Relationship 
of the Big Game of Africa to the spreading of 
Sleeping Sickness.” 2. Miss Edith E. Bamford, 
‘¢ Variations in the Skeleton of the Pectoral Fins 
of Polypterus.” 3. Mr. H. H. Stirrup, “A De- 
scriptive Study of an Oligochete Worm of the 
Family Enchytreide.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Viscount Hythe, “Imperial 
Defence and the Necessity for Preparing for the 
Representation of the Oversea Dominions in the 
Imperial Councils.” 

WEDNESDAY, MARCH. 19...Geological Society, Burlington 
House, W., 8 p.m. 

Automobile Engineers, Institution of, Connaught 
Rooms, Great Queen-street, W.C., 8 p.m. Dis- 
cussion on “ Magneto and Dynamo Car Lighting 
Sets.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Captain J. Atkinson, ‘‘ A National Cadet Army.” 
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NOTICES. 


H.M. THE KING OF THE HELLENES. 

By the death of His Majesty, the late King 
of the Hellenes, the news of whose assassination 
on the 18th inst. has been received with universal 
regret, the Society has lost one of its Honorary 
Royal Members. His Majesty was elected in 
1906, when on a visit to this country. 


THE LATE SIR WILLIAM H. WHITE, 
K.C.B., F.R.S. 

At their meeting on Monday, the 17th inst., 
the Council passed the following resolution :— 

“« The Council desire to place on record their 
deep sense of the loss which the Society has 
sustained by the death of Sir William White. 
Sir William White was first elected a Member 
of the Council in 1899, and in 1908 he became 
its Chairman. Last year he was appointed one 
of the Society’s Treasurers. 

“From the date of his first election to that 
of his lamented death, he was a regular and 
constant attendant at the meetings of the 
Council, and of its Finance Committee. He 
took a warm interest in the Society’s affairs, 
and was always ready to place his wide ex- 
perience and his great scientific knowledge at 
the disposal of his colleagues. A man of varied 
interests and of great mental energy, he was 
unsparing in his devotion to the many institu- 
tions with which he was associated, and the 
Members of the Council had constant opportu- 
nity of availing themselves of his wise advice 
and his appropriate suggestions for the conduct 
of its business. His kindly nature, and his 
unfailing geniality of heart and manner, endeared 
him toa wide circle of friends, amongst whom 
few can more keenly realise his loss than his 
colleagues on the Society’s Council. 

“ They desire to convey to Lady White and 
the members of his family the assurance of 
their sincere sympathy in the heavy loss which 
they have s.istained.” 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


A meeting of the Indian Section was held 
on Thursday, March 6th, 19138. Sim H. Evan 
M. James, K.C.I.E., O.S.I. (late Commissioner 
in Sind), in the chair. 


THE CHAIRMAN, in introducing the reader of the 
paper, said Mr. Brunton was one of a family which, 
during the past sixty years, had done yeoman 
service to Sind. His father, William Brunton, 
went to India in 1856, as Chief Engineer of the 
Punjab Railway, and a few years later was survey- 
ing the line between Mooltan and the Punjab. It 
was a letter from him that first warned Sir Bartle 
Frere of the mutiny of the Delhi troops in May, 
1857. His uncle, John Brunton, was Chief 
Engineer of the Sind Railway, which then ex- 
tended only from Karachi to Kotri on the River 
Indus, and was the first colonel of the Karachi 
Volunteers. When he (the Chairman) went to Sind 
in 1870 he saw a very ingenious arrangement made 
by another of Mr. Brunton’s uncles for pumping 
water at any height of the River Indus for the 
water-supply of Hyderabad, whilst another Brunton 
put up the first cotton-press in Karachi. Mr. 
Brunton was himself born in Karachi in 1858. 
He worked the tramways at first, but for fifteen 
years he was the highly-efficient Chief Executive 
Officer and the Chief Engineer of the Karachi 
Municipality, from which he had only just retired. 
The name of his family was perpetuated in Brunton 
Road, Karachi, named after his uncle, the Colonel 
of Volunteers. 


The paper read was— 


KARACHI. 
‘By J. Forrest Brunton, M.Inst.C.E. 


During the past twelve years there have been 
read to this Society papers on “ The Town and 
Island of Bombay ” (1901), “ The City of Cal- 
cutta” (1906), and “The City of Madras” 
(1907). I propose this afternoon to try to 
interest you in the rise, progress, and future of 
Karachi. I feel that, in one respect at least, I 
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have a more difficult task than had the writers 
-of the papers I have named. In each case they 
dealt with a city that had a past, and, what was 
more valuable, an interesting and instructive 
past, and a glance at the respective papers will 
show what a large space was occupied with the 
early history of the cities in question. I have 
not this advantage. Karachi has practically no 
past. It is a modern town, built up during the 
lifetime of some in this room, and I am forced, 
therefore, to look for material for my paper, not 
in the records of a “hoary antiquity,” but to 
the doings of our fathers and grandfathers, and, 
above all, to the records of our own time. I feel, 
however, that I am not entirely without com- 
pensation. Karachi’s chief claim to your con- 
‘sideration, its chief cause for pride, is that it 
has done so much in so short a time, and I am 
hopeful that the story of the rapid rise and pro- 
gress of a modern city may be as capable of 
arousing and sustaining your interest as the 
history of cities founded some three or four 
hundred years ago. 


Emery Walker se. 
Karachi is situated in the Arabian Sea in 
approximately 24° 50’ North latitude and 


67° Kast longitude. It is the natural port of 
Sind, the Punjab, Cashmere, Baluchistan, and 
Afghanistan,-and it is closer to England than 
any other harbour in British India, being some 
two hundred miles nearer Aden than Bombay. 
When Karachi was first occupied by the British 
in 1839 it was a small mud-built town of some 
twelve to fourteen thousand inhabitants. At 
Manora Point was a small fort, the governor of 
which had the temerity to fire on H.M.S. 
“« Wellesley” as she was entering the harbour 
on February 3rd, 1839, with the result that the 
guns of the “ Wellesley” opened on the fort, 
and, quickly levelling the sea face, the British 
troops took military possession of Manora and 
of Karachi. The port of Karachi was then little 
more than a safe anchorage for native craft. No 
vessel could enter it drawing more than 10 or 
12 ft. of water, and boats with this sriall draught 
could only get a short distance into the harbour. 
There was no pier or wharf for t.assengers or 
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goods. Both had to be taken in small boats as 
near to the Karachi shore as the state of the tide 
at the time would permit, and from these small 
boats the goods were carried through the mud 
to dry land on the heads of coolies, and pas- 
sengers either walked ashore or were carried 
pickaback, according to their means and social 
position. The town of Karachi, composed of 
mud huts with a rampart round them, was 
situated on the left bank of the mouth of the 
River Lyari, this river having water in it on 
probably five days a year, and on the remaining 
360 being nothing but a sandy bed. Outside the 
ramparts of the town proper there were no 
doubt collections of mat huts, such as can still 
be seen in plenty on the outskirts of modern 
Karachi. The present busy port of Keamari 
was then an island, only accessible by boat, or 
possibly at low tide by wading through a mile 
and a half or thereabouts of mud. On this island 
were a few mat, huts, and, maybe, a mud hut 
or two, occupied by fishermen, but the fisher- 
men’s principal village, known as Muchee 
Meanee, was on the mainland south of Karachi 
town, and on the banks of the Lyari. The site 
of Karachi was and is low-lying, the old town, 
and many parts of the modern town, being only 
three and four feet above subsoil water-level ; 
consequently, as may be imagined, it was not 
in those days an altogether healthy spot. The 
only water available was obtained from wells. 
These wells were of little depth, and the water 
was more or less brackish, that from some wells 
being worse than that from others. There was, 
of course, no drainage and no sanitation, and 
what must have been the condition of the town 
can, I fancy, only be imagined by those who are 
conversant with India and with the habits of 
the Indian in relation to domestic sanitation. 
The total trade of the port, estimated by Com- 
mander Carless, of the Indian Navy, for 1838 
was less than Rs. 21,50,000 (£215,000). 

Such, shortly, was Karachi of seventy-two 
years ago—nay, I may say of sixty years ago, 
for little was done to improve either town or 
harbour during the first twelve years it was in 
our possession. 

What Karachi is to-day, and how it has suc- 
ceeded in reaching its present position, I will 
endeavour to describe. 


GEOGRAPHICAL SITUATION. 

There is no doubt that the rapid growth of 
Karachi has been primarily due to its geo- 
graphical position. The value of that position 
was early recognised, and although it is not 
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difficult to find some who laugh at Karachi’s 
ambitious ideas as to its future, those who knew 
it sixty and seventy years ago had, if anything, 
larger ideas of its importance than we have 
to-day. Sir-Charles Napier, the first Governor 
of Sind after its conquest, prophesied, when 
leaving its shores for the last time, that Karachi 
would yet be “the glory of the Hast’’; and 
Sir W. P. Andrew, to whom Sind and the 
Punjab owe their first railways, writing in 
1857 and quoting from Thornton’s “ Gazetteer 
of India,’ said :—‘‘ Karachi is a position of 
very great importance whether regarded in a 
commercial, a political, or a military point of 
view. In a commercial point of view it may be 
defined as the gate of Central Asia, and is likely 
to become to India what Liverpool is to 
England.” It can hardly be said that Karachi 
has yet reached that proud position, but it has 
passed over some length of the road leading to 
it, and he would, perhaps, be a rash man who 
denied that it is possible it may yet cover the 
distance remaining. 


CLIMATE. 


If the climate of Karachi were very much 
worse than it is its progress would not have 
been retarded; nevertheless in its climate 
Karachi has an important asset. Being on the 
sea coast, it is not subject to the extremes of 
heat and cold common to most up-country 
stations. The climate resembles that of Bombay, 
but in the hot season it is neither so hot nor so 
damp, and in the cold season it is much cooler. 
The hot season extends from the middle of April 
to the middle of October. During this period 
the humidity varies from 75 to 85, and the 
mean maximum daily temperature from 86° to 
90° F., though occasionally for a few days 
the temperature is much higher, reaching with 
a moist atmosphere 95° or 96° F., and some- 
times in May and October—but more often in 
May—with a hot north-east, dry wind, going as 
high as 105° F. These hot dry winds usually 
last three days, and the highest temperature 
I can remember was 107° F. in, I believe, 
1892. From the end of October to the begin- 
ning of April the humidity is a good deal less, 
as is the temperature. The coolest months are 
December, January, and February, when the 
maximum mean temperature is from 65° to ` 
75° F., with a mean daily range of from 15° 
to 20°, and a humidity of 55 to 65. During 
the hot season there is generally a good breeze 
and a cloudy sky, and during the cold season 
there is also usually a breeze, though a lighter 
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one with a fine clear sky. The rainfall is small, 
averaging 7:66 inches for the twenty-five years 


1886 to 1910 inclusive, and it is very unevenly - 


distributed. It seldom rains on more than five 
or six days in the year. The heavier rainfalls 
are usually in June, July, and August, and the 
lighter in December, January, and February. In 
other months rain seldom falls, and when it 
does generally in very small quantity. Karachi 
is fortunate in not having a heavier rainfall. It 
is too flat, and has generally too high a subsoil 
water-level, to be efficiently drained, and with 
a rainfall like Bombay—80 ins. to 90 ins. a year 
—it would certainly be very unhealthy. As it 
is, Karachi has a climate that is thoroughly 
enjoyable during half the year, and in which it 
is possible to live in comparative comfort during 
the other half. Women and children need not 


leave it for the hot season—in fact, some come - 


for that season from up-country to Karachi— 
and in consequence it is possible to make a 
home there, and this is, I think, the chief reason 
why old Karachi-ites have so much affection for 
the place and such pleasant memories of the 
years they have spent there. 


THE Port. 


Although in 1839 the port of Karachi was 
little better than a shelter for native craft, it 
had the essentials of an excellent artificial 
harbour. This, too, was early recognised, and, 
fortunately for Karachi, by none more strongly 
than by the first and only Governor of Sind, 
Sir Charles Napier, and the second Commissioner 
in Sind, Mr. (afterwards Sir Bartle) Frere. Sir 
Charles Napier contemplated many important 
improvements, the chief being the construction 
of a causeway, some two miles in length, con- 
necting Karachi with the island of Keamari ; 
the construction of a pier at Keamari for native 
craft and lighters; and the deepening of the 
harbour entrance. But his term of office—only 
some four and a half years, 1842—7—filled, as it 
was, with the giving of a settled government to 
a newly conquered province, left him little time 
for carrying out works of this kind. Conse- 
quently the only one of his projects, begun 
before his departure from Sind, was the cause- 
way subsequently named the Napier Mole. An 
obelisk—it must be admitted a very mean and 
unworthy one—erected after his death in 1853, 
now marks the furthest point on the Mole to 
which a carriage could in 1847 be taken, and 
the spot from which he took his final departure 
from Karachi on October Ist in that year. 
Mr. (afterwards Sir Bartle) Frere came to 
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Karachi as Commissioner in January, 1851, and 
at once gave his attention to the improvement 
of the harbour. In order that a comprehensive 
and reliable scheme of improvement might be - 
obtained, he never ceased worrying Government 
until a thorough survey of the harbour had been 
made, and all the data had been submitted for 
Opinion to the late Mr. James Walker, F.R.S. 
(Past President Inst.C.E.), at that day one of 
the first harbour engineers in England. Mr. 
Walker’s first report was made in September, 
1856, and it was so far approved that he was 
requested to send a deputy to Karachi to collect 
such further information as he required to enable 
him to submit a final report, with detailed plans 
and estimates of his proposals. This second 
report is dated October 28th, 1858. 

Mr. Walker recommended the following works 
for the improvement of the harbour: (1) Manora 
Breakwater, (2) Keamari Groyne, (3) Napier 
Mole Bridge, (4) Native Jetty, (5) New Channel, 
(6) Chinna Creek Stoppage, (7) East Pier—the 
whole to cost in round figures £300,000. (See 
Appendix.) He also recommended an additional 
expenditure of £360,000—basin and quays 
£300,000 and graving dock £60,000—in order to 
make the harbour capable of dealing satisfac- 
torily with a large shipping trade. Mr. Walker’s 
recommendations were accepted by Government, 
but, as often happens, the works were put in 
hand piecemeal, and the less expensive and less 
important works first. Between 1858 and 1866 
the Keamari Groyne and East Pier, the Napier 
Mole Bridge, crossing the Chinna Creek, and 
the Native Jetty were constructed, and the New 
Channel excavated, but the breakwater, the 
chief work, and ‘‘ Karachi harbour’s backbone,” 
as the late Chief Engineer to the Port Trust, 
Mr. Edward Jackson, M.Inst.C.E., calls it, was 
not taken in hand. 

Apparently the effect of these completed 
works on the harbour entrance was disappoint- 
ing to Government, and in consequence undue 
importance, or what seems to-day to be such, 
was given to the objections that had from the 
beginning been raised against Mr. Walker’s 
plans. The result was that much paper was 
covered by reports, minutes, resolutions and 
orders, and the construction of the breakwater 
and other harbour improvements was sus- 
pended for more than two years. At last it 
was decided to resume the work in accordance 
with Mr. Walker’s original plans, and in 1869 
the breakwater was tardily commenced, and 
completed in 1873. 

It is impossible to speak of the Karachi 
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harbour, more particularly of these early works, 
without referring to the late Mr. W. H. Price, 
M.Inst.C.E., the engineer in charge, whose 
ability and energy contributed so much to the 
successful completion of the works. Mr. Price 
was Harbour Engineer from 1860 to 1890, a 
period of thirty years, and there are few to whom 


Karachi is more indebted. By the completion, 


of the breakwater, the harbour, so far as its 
entrance and main channel are concerned, was 
permanently finished. The works carried out 
since, such as the deepening of the entrance and 
channel and the removal of the bar, erection of 
wharves, and the dredging of berths alongside 
the wharves, have been supplemental to the four 
great works—(a) the breakwater; (b) the 
Keamari Groyne and East Pier; (c) the Chinna 


Creek Bridge and New Channel; and (d) the’ 


embankment closing the sea mouth of the Chinna 
Creek on the east. I think it may be correctly 
said that these four works made the Karachi 
harbour; all that has been done since has only 
improved it. Before the construction of the 
breakwater, the depth of water over the bar was 
from nine to twelve feet at low-water ordinary 
spring tides ; to-day the minimum depth at low 
water is twenty-five feet, and in the words of 
Mr. Edward Jackson, “ there is now no shifting 
bar at the entrance of the harbour. This is a 
thing of the past, the depth of water maintaining 
itself with the help of a little dredging, and this 
permanency should continue for all time without 
any more care and attention than is usually 
found necessary in the case of artificially made 
harbours.” 

The Native Jetty, constructed, as its name 
implies, for native craft, was completed in 1866, 
and at Keamari two timber pile piers had been 
made, one by the railway for barges and native 
boats, but until. 1880 nothing was done to 
provide wharfage accommodation for steamers 
and sea-going vessels generally, all such vessels 
having to load and discharge in the stream. . In 
that year the Marquis of Ripon, K.G., then 
Viceroy and Governor-General of India, laid the 
“first stone ” of the Merewether Pier, a T -shaped 
pier designed by Mr. W. H. Price, built on 
wrought-iron screw piles, and capable of accom- 
modating the largest sea-going vessels then 
visiting the port. This pier was completed in 
1882, and some four years later, on March 6th, 
1886, Her Majesty’s troopship ‘“ Euphrates,” 
of 6,221 tons burden and drawing 23 ft., was 
safely berthed alongside. This was the first 
troopship to transfer troops directly from the 
ship’s deck to the Karachi wharves. The Mere- 
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wether Pier exists no longer, having been removed 
some three or four years ago to make room for 
further improvements, since carried out. On 
January 18th, 1887, in the presence of Lord 
Reay, Governor of Bombay, was put down 
the first pile of the ‘‘ Erskine Wharf,” intended 
to afford accommodation for five steamers. A 
few years later four more berths were added, 
and called the ‘‘ James Wharf.” Within the 
last few years additional berths have been con- 
structed, and there is now one long line of 
wharves capable of accommodating seventeen 
sea-going ships drawing up to 28ft. There is 
also a berth for oil ships at the bulk oil pier, 
there being four separate bulk oil installations 
at Keamari, and it is in contemplation to con- 
struct another line of wharves on the west side 
of the harbour, parallel to the existing wharves 
on the east side. Up to 1880 the harbour im- 
provements were carried out by Government 
direct through the agency of the Public Works 
Department. In 1880 Government nominated 
the Karachi Harbour Board. Of this Board the 
Collector of Karachi was President, and the 
members were—the Executive Engineer P.W.D. 
Karachi, the Port Officer, the Collector of 
Customs, and the Port Engineer. To these were 
subsequently added two merchants nominated 
by Government. In 1887 the present Port Trust 
was constituted by Act. Up to November Ist, 
1909, the Collector of Karachi was ex-officio 
Chairman of the Trust, and the Collector of 
Customs Vice-Chairman, but from that date a 
full-time Chairman has been appointed, and 
there is now no Vice-Chairman. 

The first full-time Chairman nominated by 
Government was Mr. H. C. Mules, C.S.I., M.V.O., 
who, as Collector of Karachi, had been con- 
nected with the Trust for the previous four years. 
He still holds the position. The Port Trust is in 
a very flourishing condition, and has many 
extensive improvements in hand, the most 
important being—(a) the construction of a new 
import yard; (b) a new produce yard; (c) new 
Port Trust offices ; (d) new wharves on the west 
side of the Channel. The estimated cost of the 
improvements now in hand, exclusive of the 
west wharf, is, I believe, 150 lakhs of rupees. 
When the Port Trust was constituted in 1887 
its annual income was about 14 lakhs. It is now 
nearly 40 lakhs, and the years 1909, 1910-11, 
and 1911-12 were successive record years. 


t 


iit 


RAILWAYS. 


Karachi is still served by only one line of 
railway. In December, 1855, an agreement was 
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made between the Honourable East India 
Company’s Government and the Sind Railway 
Company for the construction of a line from 
Karachi to Kotri. The concession for this line 
had been granted to Mr. (afterwards Sir) W. P. 
Andrew, who about the same time also obtained 
concessions and formed companies for (1) a 
steam flotilla on the Indus between Kotri and 
. Multan, and (2) a railway from Multan through 
Lahore to Amritsar, and subsequently to 
Delhi. The first sod of the Karachi-Kotri 
railway was turned by Sir Bartle Frere, 
on April 29th, 1858, and the whole of the 
line was opened for traffic by his successor, 
as Commissioner, Mr. I. D. Inverarity, on 
May 13th, 1861. On July Ist, 1870, the Sind 
Railway was amalgamated with the Indus 
flotilla and the Punjab and Delhi Railway, 
under the name of the Sind, Punjab, and Delhi 
Railway. 

Between 1862 and 1866 surveys were made 
by private enterprise for a line, then called the 
Indus Valley Railway, joining Kotri with Multan. 
This line was, however, ultimately made by 
Government. It was begun in 1874 as a narrow- 
gauge line, and after some miles had been laid 
was converted into a broad gauge, and com- 
pleted in 1878. The opening of this line, of 
course, killed the Indus flotilla. Between 1878 
and 1889 there was a gap, caused by the Indus, 
in the line at Sukkur, all traffic being worked by 
steam ferry between that town and Rohri, but 


on the opening of the Lansdowne Bridge on. 


March 27th, 1889, this gap was filled in. Under 
the terms of the concession the Secretary of 
State for India took over the Sind, Punjab, and 
Delhi Railway system on January Ist, 1886, 
and from that date this system, together with 
the Indus Valley Railway, was merged into the 


North-Western (State) Railway. Owing to the | 


line between Kotri and Sukkur being frequently 
breached, and thereby causing great injury to 
trade, the North-Western Railway decided to 
supplement this section with a line on the left 
bank of the Indus, joining Hyderabad with 
Rohri. On December 15th, 1896, this line was 
opened for traffic, and on May 25th, 1900, the 
Kotri bridge was completed, and from that date 
the Kotri-Rohri line has been the main line 
connecting Karachi with the Punjab. 

The Sind Railway originally erected work- 
shops at Karachi, and these were enlarged by 
the Sind, Punjab, and Delhi Railway, and, having 
been taken over with the railway by Govern- 
ment, have been further extended and improved. 
They employ more than 2,000 men, and are 
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thoroughly well equipped with up-to-date 
machinery and tools. 

A metre-gauge line, known as the Jodhpur- 
Hyderabad Railway, connects the city of 
Hyderabad with the Jodhpur-Bikaner Railway. 
For some years the Karachi Chamber of Com- 
merce has been urging Government to extend 
this line to Karachi, but so far without result, 
although Government admit that the extension 


would be ‘‘ very profitable.” 


MUNICIPALITY. 


Karachi 'has been very fortunate in its muni- 
cipal government. On the outbreak of a very 
severe epidemic of cholera in 1846, Sir Charles 
Napier established a Board of Conservancy to 
look after the health of the station. This Board, 
not having power to raise funds, could do little 
good, and nearly became defunct. In 1851 it 
was revived by Sir Bartle Frere, who, realising 
that funds were a necessity if anything was to 
be done, induced the Government of Bombay | 
to apply to Karachi the provisions of the Muni- | | 
cipal Act XXVI. of 1850. By a notification, — 
dated September 8th, 1852, the first municipal 
commission was formed, with the Commissioner 
in Sind, Sir Bartle Frere, as its president. 

For seven years, with the happiest possible 
result, Sir Bartle Frere presided over the Muni- 
cipal Commission, and on his retirement in 1859 
the Collector of Karachi became the ex-officio 
president. On October Ist, 1878, the Bombay 
District Municipal Act was applied to Sind, and 
it was introduced in Karachi on March 24th, 
1879. This Act, amended in 1884, continued in 
force until repealed by the. Bombay ‘District 
Municipal Act III. of 1901; and this latter Act 
is still in force, having been amended in 1902 
and 1904. Up to 1885 the Karachi Municipality 
was presided over by the Collector of Karachi 
ex-officio. Since that date the president has 
been usually a non-official, nominated by — 
Government. In 1910 Government extended 
to the Municipality the privilege of selecting 
its president, and undertook to nominate the 
gentleman selected, providing he secured two- 
thirds of the votes of the total number of coun- 
cillors. In the two elections for the presidentship 
held since the privilege was granted no coun- 
cillor has been able to secure the necessary votes 
to entitle him to claim nomination, but in each 
case Government has nominated the councillor 
who obtained the larger number of votes. The 
Municipality has hitherto been well served by 
its nominated presidents, and the prosperity of 
the town is largely due to the care and ability 
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with which they have watched over its welfare. 
It is, perhaps, invidious to particularise, but I 
cannot refrain from paying my tribute of 
respect and admiration to the character of and 
the work done by the late Mr. Tahilram 
Khemchand, C.I.E., who was president from 
March 20th, 1896, to his death on October 
24th, 1905, a period of nine and a half 
-years. These were years of plague, cholera, 
and water famine, and the municipal finances 
on Mr. Tahilram taking charge of his office 
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municipal requirements, because Karachi is a 
straggling town, covering a large area in pro- 
portion to its population, and consequently an 
expensive town to keep in order and up-to-date, 
but the great increase that has taken place in the 
municipal income and expenditure in the past 
sixty years is a very pertinent indication of the 
progress of the town. 


POPULATION. 
The population of Karachi at the census of 


were in a deplorable condition. He had to 1911 was 159,270, including municipal and 
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snerease taxation, and consequently to meet 
considerable opposition from the ratepayers, and 
he had to satisfy Government, a by no means 
easy task. But by tact, straightforwardness, and 
unswerving loyalty to himself and to the best 
interest of the Municipality, he obtained the 
confidence and respect of all with whom he 
came in contact, and his untimely death was 
deplored by all sections of the community. - In 
1853-4 the municipal income from all sources 
was Rs. 11,900 and the expenditure Rs. 10,146. 
In 1910-11 the income was Rs. 12,42,912 and 
the expenditure Rs. 12,91,742. The present 
income is not, I think, sufficient fully to meet 
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cantonment limits. I have already stated that 
the population in 1838 was from 12,000 to 14,000, 
but this was an estimated figure and probably 
was not correct. In 1813, twenty-six years 
previously, it had been estimated at 13,000, and 
in 1830, nine years previously, at 15,000. - The 
population for 1850 is given as 16,773, and for 
1853 as 22,227*. How these figures were ob- 
tained is not stated, but their definiteness leads 
one to suppose that they are the result of a 
census of some kind. Im 1856 it is recorded 
that a census was taken, and the population 


* Karachi, Past, Present and Future,” by Alex. F. Baillie. l 
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found to be 56,879*. In 1872 another census 
was taken, and the population then was 56,753, 
126 less than in 1856. It seems incredible 
that Karachi in this particular was absolutely 
stationary during the sixteen years 1856-72, 
and I cannot but think that some error exists 
in the recorded figures for 1856. This assumption 
is borne out by the extraordinary increase sup- 


posed to have taken place between 1853 and - 


1856. It is inconceivable that in three years 
the population increased by more than,155 per 
cent., and this is what we must believe if the 
figures given for 1853 and 1856 are accepted as 
correct. In 1881 the population by census was 
73,056 ; in 1891, 105,199; and in 1901, 116,663. 
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unfortunate result has been brought about 
almost entirely by plague. Plague first broke 
out in Karachi in December, 1896, and since that 
date the town has been cursed with sixteen 
consecutive annual epidemics. Each year ‘the 
epidemic commences about February and ends 
by the beginning of July, the worst months 
jnvariably being March, April and May, and 
between December, 1896, and April 26th, 1912, 
plague has been responsible for 39,826 deaths. 
What this has meant to Karachi can only be 
realised by those who have lived and worked 
there during these fateful years. Every year 
certain quarters of the town are vacated by all 
-but those who are too poor to move out; many 
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It is usual to make calculations as to what go into temporary camps, and many go to their 


should be the population at the end of each 
decade on the supposition that the increase is 
in geometrical progression, and at a percentage 
rate based on the rate of increase of the previous 
decade. Such calculations, however, are only 
applicable to natural rates of increase due to 
the birth rate exceeding the death rate, and 
cannot, therefore, be applied to Karachi, because 
in the two decades 1891-1901 and 1901-1911 
the death rate has materially exceeded the birth 
rate, and the increase of population that has 
taken place has been entirely due to immigration. 
That for more than twenty years the death rate 
should exceed the birth rate does not speak 
well for Karachi as a health resort, but this 


* Sind Gazetteer. Second Edition, 1876, p. 383. 


homes in other parts of Sind ; trade is dislocated, 
and for some three months little is thought of 
but plague. What Karachi has suffered from - 
plague may perhaps be best realised by the 
statement that had Greater London suffered in- 
the same ratio some 1,800,000 lives would have 
paid forfeit to the disease in the past seventeen 
years, or at the rate of more than 100,000 per- 
annum. What would the Government, the 
health authorities, and the people of London 
say to this? And yet the people of Karachi 
face the situation with a stoicism that is simply | 
wonderful. I do not think any town in India 
has suffered from plague so severely as Karachi, 
and of the cause of the disease we are as ignorant 
to-day as we were in 1897, and, what is even 
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worse, there is no indication of these annual 


epidemics ceasing. Ee 


El 


THE PEOPLE, 


Like all important ports and trade centres, 
the town is very cosmopolitan, and it may 
truly be said that the man who knows only 
Karachi does not know India. Almost every 
Eastern nationality and caste is represented in 
its bazaar. Here may be seen Brahmins and 
Banyas from all parts of India ; Hindu coolies 
from Cutch, Rajputana, Bombay, Madras, the 
Punjab, and the North-West Provinces ; 
Mohammedan coolies from Cutch, the Punjab, 
Sind, and. Baluchistan; Mohammedan traders 
of all kinds, including Khojas, Borahs, Arabs, 
Persians and Afghans; and last, but not least, 
the Parsee and the Amil of Sind. In few towns 
can a more varied population be found, and to 
see the bazaar, teeming with the life and colour 
inseparable from the crowding together of so 
many peoples, and so many quaint and pictur- 
esque costumes, is a sight that once seen is not 
easily forgotten. 


WATER SUPPLY. 


Karachi has an excellent water supply, 
though in years of scanty rainfall it is somewhat 
deficient in quantity. The first scheme to give 
the town a water supply was prepared, under 
the auspices of Sir Charles Napier, by Lieutenant 
Baker in 1845. The proposed source of supply 
© was the Malir River, and the scheme was a 
purely military one, intended to supply water 
to the troops only. Between 1845 and 1878 
eleven schemes were proposed, seven of which 
were to obtain water by means of wells, or 
galleries, from the bed of the Malir River, a 
stream that only has water in ‘it about five 
days a year, but when rain falls it often comes 
down in heavy flood, and water can at all times 
be obtained by excavating in the river bed. 
The last scheme was that of Mr. James Strachan, 
C.I.E., late Secretary and Engineer to the 
Karachi Municipality. His scheme, first put 
forward in 1874 and modified in 1878, was 
approved by Government and carried out 
between February, 1880, and April, 1884, when 
the works were formally opened. They con- 
sisted of two wells on the banks of the Malir 
River, some eighteen miles from Karachi, a 
masonry conduit from the wells to the distri- 
buting reservoir at Karachi, the distributing 
reservoir itself, and a system of cast-iron 
distributing mains. The cost of these works was 
some Rs. 11,50,000. Since 1884 the source of 
supply has been extended, first by tapping the 
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Malir five miles above the original wells, at a 
place called Dumlotte, and carrying the water 
there obtained by a masonry conduit to the 
wells, and there connecting it with the main 
conduit to Karachi, and later by sinking two 
more wells, in a heavily water-bearing stratum 
four miles from Dumlotte, and pumping water 
from these wells into the masonry conduit. 
Pumping is only necessary when, on account of 
drought, the water-level in the bed of the river 
sinks tqo low to give a sufficient supply at the 
gallery level. 

The daily supply of water averages 3,750,000 
gallons for all purposes, equivalent to 23-5 
gallons per head of population. Thisis not found 
sufficient, and, in accordance with recommen- 
dation made by me in 1908, works are now in 
hand to augment the supply and to improve the 
distribution. 

DRAINAGE. 

Karachi is one of the few towns in India that 
is provided with a thoroughly up-to-date and 
efficient drainage system. The town is so flat 
that a gravitation system was not practicable, 
and Mr. James Strachan, C.I.E., therefore 
recommended the installation of the Shone 
hydro-pneumatic system. Between 1892 and 
1895 the most thickly-populated portion of the 
native town, containing some 28,000 inhabitants, 
was provided with this system at a cost of some 
Rs. 6,00,000. - This installation proved a com- 
plete success, though after plague broke out 
in 1896, many of the residents within the area 
sewered believed that the drainage system was 
responsible for the epidemic. For some years 
this view was very strongly held, and curiously 
enough most strongly by some who had an 
“ English education,” and among these I do not 
think it is yet dead. Between 1905 and 1907, 
under my advice, the system was extended to 
other quarters of the town at a cost of 
Rs. 11,20,000, and it is now, I understand, 
again to be extended to the Civil Lines and 
Frere Town quarters. The system is in every 
way satisfactory, the inclusive cost of working it 
being 1:25 pence per 1,000 gallons of sewage 
discharged at the outfall. Connected with the 
installation is a sewage farm, which has proved 
very successful, and it is, I believe, the only 
farm of the kind in India that has been 
successful. 

Roabs. 

When Karachi came into our possession in 
1842 it had not a single metalled road. Outside 
the walls of the native town there were no roads 
whatever, and within, the roads and lanes were 
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crooked, narrow, uneven and neither drained 
nor metalled. To-day there are six miles of 
paved. roads and lanes, chiefly in the old town, 
fifty-five miles of metalled roads, and thirty-five 
miles of unmetalled roads. Generally the roads 
are well aligned, satisfactorily drained, and of 
ample width, but it must be admitted they are 
very dusty, and are difficult to keep in repair 
where the traffic is at all heavy. ‘This is due to 
the fact that the local stone available for metal 
is a somewhat soft limestone, not at all suitable 
for dustless roads, or for heavy traffic. For 
light traffic the stone makes a very good road, 
easy for horses’ feet, and if well watered not too 
dusty ; but undoubtedly, sooner or later, Karachi 
will be compelled to import a harder and more 
durable metal for its main roads. Few of the 
roads are provided with footpaths, though of 
late years these—from the English point of 
view—very necessary adjuncts have been 
added to some of the more important roads. 
The Indian, at any rate the Karachi Indian, has 
not yet learnt the use of footpaths, and does 
not appreciate them, at least for walking on. 
He uses them chiefly to tether cows and horses 
on, to deposit goods and furniture on, to sit. on 
during the day and sleep on during the night, but 
not to walk on. Perhaps time, and the advent 
of the motor-car, will teach the true use of 
footpaths, and will convince the pedestrian that 
it is not only cleaner, but safer, to walk on them 
than in the centre of the carriage-way. 

Karachi has so far not been able to indulge in 
either gas or electricity for lighting its roads. 
Until some ten years ago they were lit by 
ordinary kerosene oil lamps, with not very satis- 
factory results. To-day the principal roads are 
lit with 1,000 candle-power Kitson lamps, and 
many of the narrow, crooked lanes of the native 
town, where powerful lamps would be unsuitable, 
with 100 candle-power petrol lamps, the old oil 
lamps being reserved for the less important roads. 


PUBLIC BUILDINGS. 


Although so young, Karachi can lay claim to 
a few public buildings worthy of recognition. 

The largest and oldest Anglican church in 
Sind is Trinity Church, Karachi, the first stone 
of which was laid in 1852, and the building was 
consecrated in 1855. It was designed by 
Captain John Hill, of the Bombay Engineers, 
seats 800 people, and cost Rs. 56,612. The 
square tower, originally 150 ft. in height, was 
for years a well-known landmark for vessels 
approaching the harbour; but in 1905, owing 
to the foundations showing signs of weakness, 
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the two upper storeys of the tower were removed, 
reducing the length to probably 110ft. or 
thereabouts. The church is situated in the Civil 
Lines, and is surrounded by a very large com- 
pound, a portion of which has for some years 
been used as a football and hockey-ground, 
in connection with the Howard Institute for 
soldiers. 

The Roman Catholic church of Saint Patrick 
is within cantonment limits, on the east side of 
the Sadar Bazaar. The present church, a fine 
building in the Gothic style, was built some 
twenty-five years ago on the site of a building 
erected in 1845, probably the first church 
erected in Karachi, or in fact, in Sind. The 
church is handsomely decorated and can lay 
claim to some very fine stained-glass windows. 

The Scotch church of Saint Andrews is on the 
north-west corner of the Sadar Bazaar. It was 
designed by Mr. T. J. Newnham, agent of the 
Sind Railway, was commenced in 1867, and 
opened for service on the last day of 1868. It 
will seat 400 persons, has a tower with steeple 
135 ft. in height, and cost Rs. 56,000. 

St. Pauls Church Manora, is also deserving . 
of notice, not because of its size or architecture, 
but because it was erected as a memorial to 
Sir Charles Napier. It is in Early English 
style, was commenced in 1864, and consecrated 
in 1865, will seat fifty persons, and cost 
Rs. 15,000. 

Government House, the residence of the 
Commissioner in Sind, is another building 
associated with Sir Charles Napier, as it was 
originally built by Sir Charles, and was pur- 
chased from him by Government in 1847 for 
Rs. 48,272. The house has, of course, been 
somewhat improved and enlarged since Sir 
Charles Napier’s day, and prior to the visit of 
their Royal Highnesses the Prince and Princess 
of Wales in 1906, it was fitted with electric light 
and fans, being provided for the purpose with 
an electric generating plant, but it is still far 
from being a fit residence for the ruler of Sind, 
and it is to be hoped that Government will, at 
no distant date, provide a more suitable one. 

Frere Hall, as the name implies, was built as 
a memorial to Sir Bartle Frere, and is the finest 
building of its kind in Karachi. It was designed 
by Captain St. Clair Wilkins, R.E., is in the 
Venetian-Gothic style, cost about Rs. 1,80,000, 
was begun in 1863 and opened by Mr. S. Mans- 
field, Commissioner in Sind, in 1865. The 
building is two-storeyed, and on the upper floor 
is the public hall, 70 ft. long, 35 ft. wide, and 
38 ft. high, at the south end of which is an 
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orchestral gallery. At the north end is a second 
room at right angles to the hall, 63 ft. long by 
 25ft. wide and 38 ft. high, connected with the 
public hall by a large archway. This second 
room has been made a stage, and the great hall 
is now not only used for public meetings, balls, 
concerts, etc., but it is Karachi’s only theatre. 
The acoustic properties of the hall are, however, 
poor, and many complaints are heard on this 
account. 
small but select number of valuable oil paintings, 


-~ portraits of -former rulers of Sind that have, 


on different occasions, been presented to the 
Municipality by public-spirited citizens. 

-~ In the grounds of the Frere Hall, facing the 
Victoria Road, stands the Sind Victoria Memorial, 
erected by the people of Sind to commemorate 
the glorious reign of her late Imperial Majesty 
the Queen-Empress Victoria. The memorial is 
the work of Mr. Hamo Thornycroft, R.A., and 
cost £6,500. It consists, in the words of Mr. 
Thornycroft, “of a classically-treated archi- 
_tectural pedestal with statues in bronze around 
the base of it, and crowned with a colossal white 
marble statue of the Empress-Queen, wearing 
her widow’s veil and the Imperial crown and 
robes of State, and holding in her hands the 
sceptre and the orb.” 

This great work of art was unveiled by his 
present Majesty when he visited Karachi as 
Prince of Wales on March 17th, 1906, and it 
may without exaggeration. be described as one 
of the finest statues of her late Majesty in 
existence, and Karachi has good reason to be 
proud of it. I understand that the people of 
Sind intend shortly to erect on the other side of 
Frere Hall—that is, facing Elphinstone Street— 
a statue by the same sculptor of his late 
Imperial Majesty Edward VII. 

The Dyaram Jethamal Sind Arts College and 
‘the Victoria Museumis another very fine building. 
It was designed and erected by Mr. James 
Strachan, C.I.E., and cost some Rs. 2,25,000. 
To Mr. Strachan is also due the credit of design- 
ing and erecting the Empress Market, situated 
in the Sadar Bazaar, a fine building and a 
commodious and well-appointed market, costing 
some Rs. 1,80,000. The Madressah-Tul-Islam is 
another building designed and erected by Mr. 
Strachan. It is a fine structure, well adapted to 
its purpose, though too closely surrounded by 
other buildings to invite the attention it deserves. 
It cost more than Rs. 1,50,000. The Sind Club, 
situated in the Civil Lines, is a very fine block of 
buildings, and by Karachi-ites it is looked upon 
as the finest club in India, while even non- 
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Karachi-ites admit that the Madras Club alone 
can claim superiority. The new Civil Hospital, 
lately erected by Government~at a cost of 
5 lakhs of rupees, is a splendid range of buildings, 
and, what is more important, is a thoroughly well- 
equipped hospital, built on modern lines and 
supplied with every necessary convenience, a 
credit to those responsible for its design and 
equipment, and a visible sign of the care and 
attention given to the wants of its people by 
the Government of India. | 

The Lady Dufferin Hospital, a handsome 
structure designed by Mr. Strachan, was built 
and equipped by Mr. Eduljee Dinshaw, C.I.E., 
who expended on it more than a lakh of rupees. 
This hospital is meeting a real want and is 
doing much good work, and it is satisfactory 
to note that by the munificence of another 
Indian gentleman, Mr. Issardas Assaumal, it 
has lately been provided with much-needed 
nurses’ quarters. 

There are many other buildings in Karachi 
well worth a passing notice, but time will not 
permit me to refer to them, The houses along 
the principal roads are quickly being rebuilt, 
and the new buildings- are of stone and are 
usually well designed and suitable to their 
environments. In the native town fine stone 
buildings are rapidly taking the place of old 
mud hovels, and in the Civil Lines practically 


all the bungalows are good two-storey stone. 


structures, and within the last few years some 
really handsome houses, thoroughly well fitted 
internally, have been erected. 


SUBURBS. 

Karachi is officially divided into twenty-six 
quarters, and a few years ago a large number 
of these might have fairly been described as 
suburbs to the native town, as they were divided 
from it, and from each other by considerable 
areas of waste land. This is no longer the case. 
These waste lands have gradually been laid out 
and built over, and, with the exception of the 
Garden Quarter and Clifton, Karachi may be 
said to have no suburbs. The Garden Quarter, 
as its name implies, was, and to some extent 
still is, the region of market gardens, but the 
expansion of the town is causing these to be 
pushed further afield, and on the town side 
gardens are gradually being taken up for build- 
ing purposes. The development of this quarter 
would be much faster than it is were it not for 
the fact that Government, to whom the land 
belongs, take no effective measures to encourage 
it. Apparently Government would like the land 
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developed to their advantage -at the cost of 


others, with the natural result that development 
is greatly retarded. The Goan Community have, 
within the last few years, bought up the leases 
= of lands in this quarter, have laid them out into 
suitable building plots, have made provision for 
roads, markets, public buildings, and recreation 
ground, and have built some thirty-five to forty 
bungalows, calling the township “‘ Cincinnatus 
Town,” after a leading member of their com- 
munity. But further progress of the scheme has 
been checked because Government, the owner 
of the lands, will not make the roads, and the 
Goan Community, the tenants, cannot afford to 
do so. The Municipality have also been very 
short-sighted in developing, in this neighbour- 
hood, land under their control. An excellent site 
in the Garden Quarter near the new jail, where 
building plots could have been sold at good 
prices, has been allowed to lie idle because the 
Municipality has refused to arrange for a water 
supply, in spite of the fact that there was no 
difficulty in doing so, that the cost was small, and 
that their chief executive officer strongly recom- 
mended that the necessary works should be 
carried out. Clifton is on a raised plateau over- 
looking the Arabian Sea, about one and a-half 
miles south of the Civil Lines. It is approached 
by a causeway about a mile in length, on each 
side of which is low ground, much of it under 
water at high tides. It is certainly not a pretty 
drive, and it is difficult to imagine anything 
more dreary and depressing than the Clifton 
road on a cold weather evening just after sun- 
down, but it is the most popular hot weather 
drive in Karachi, because at Clifton itself is an 
excellent beach, and the sea breeze is cool and 
refreshing. In years gone by many Europeans 
stationed in Karachi, including the Commis- 
sioner in Sind, used to spend the hot weather 
at Clifton, and Sir Bartle Frere was staying 
there when at two o’clock in the morning of 
September 14th, 1857, he was informed that 
the 2lst Native Infantry, then stationed at 
Karachi, had mutinied. For some reason the 
practice of spending the hot weather at Clifton 
fell into disuse, and, for some years, from 1888 
to 1895, it seemed probable that the place would 
be buried under sand, as owing to the filling up 
of the bay at the back of the east groyne, sand- 
dunes were being formed by the heavy monsoon 
winds, and, driven rapidly inland, blocked one 
road completely, and threatening to bury the 
houses. Fortunately, successful steps were taken 
in time to prevent the formation of new dunes 


and to fix those already formed, and about 1901 


‘half a mile wide. 
here also, and there was some danger of the 
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Clifton again,became a hot weather resort, but 
this time not for the European, but for the 
Indian, who went to reside there to escape the 
plague in Karachi. New bungalows were erected 
and the old ones repaired, and to-day Clifton is 
a rising Indian suburb. 

For years the military authorities had a 
sanatorium at Ghizri, a plateau lying west of 
Clifton, and divided from it by a valley about 
Sand dunes gave trouble 


buildings being buried, so some ten years ago 
they were vacated, and are now in ruins, their 
destruction having been assisted by their being 
subjected to artillery fire at one of the annual 
live-shell practices. The site is, however, a very 
good one, and in time, no doubt, it will form a 
suburb of Karachi, but little progress is likely 
to be made in this direction so long as the site 
remains a cantonment. 

The expansion of Karachi is greatly retarded 
by its being cut up and hemmed in by canton- 
ments. 

The artillery parade-ground and barracks, 
lying as they do between the Rambagh Quarter, 
the Sadar Bazaar, and the Civil Lines, is a 
very serious obstruction to the natural develop- 
ment of these quarters, and the Napier barracks, 
the general parade- ground, native infantry 
barracks, and the rifle-range, completely prevent 
all expansion of the town towards the East, 
the direction in which it would naturally expand, 
if it were not prevented by these artificial 
barriers. If commercial Karachi is not to be 
strangled, it will be absolutely necessary to 
remove, at no distant date, these restrictions 
to its natural development, the removal of the 
artillery parade-ground and barracks being most 
urgently called for, as they stand in the way 
of much-needed improvements that are essential 
to the prosperity of the town. 

In the immediate neighbourhood of Karachi 
there are no places of interest and no health resorts, 
About eight miles to the north is the Pir Mangho, 
or, as it is usually called, the Mugger Peer, where 
there are some thermal springs and an exceed- | 
ingly dirty pool, surrounded by a stone wall, 


_ in which are confined about forty or fifty sacred 


alligators. At certain seasons of the year a large — 
number of Indians visit the place, drink the 
water and bathe in it, as they believe it to be | 
a sure cure for many diseases, including leprosy. 
The valley in which Pir Mangho is situated is 
covered with burial grounds, and there are some 
rather interesting tombs worthy of inspection. 
The place is still held in. some veneration by the 
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Mohammedans of Sind, and bodies are brought 
there from a distance to be buried near the 
shrine of Pir Haji Mangho. 

It must be admitted that Karachi itself is not 
a beautiful spot, and it is surrounded by desert 
on three sides, and by the sea on the fourth. 
Moreover, it is not conveniently situated for any 
hill station, and to leave Karachi for a change 
in the hot season, necessitates either a bad sea 
voyage, or a railway journey through the Sind 
Valley, with the thermometer in the carriage 
at about 114° F., neither alternative being 
suitable, or even safe, for an invalid. 
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from that date the improvement in the harbour 
was very rapid, and commercial enterprise was — 
evidently willing, and able, to take advantage 
of every facility as it was offered. We find, 
therefore, that by 1880-81 the trade of the port 
had risen to Rs. 5,44,26,460. In 1878 Karachi 
was connected with the Punjab by rail, and the 
effect is clearly shown in the trade returns» 
which by 1890 had considerably more than 
doubled, the figure for that year being 
Rs. 12,37,85,790. In the following decade this 
iricrease, though appreciable, was not so rapid, 
the figure for 1900 being Rs. 14,34,38,427; but in 


Diagram of Exports, Imports, and Total Trade of Port 
1865-66 to 1911 inclusive 


O EA = 
Oooo ü 
= = HHH 
EEN fo o 
lee Set 
2s 
Ec Pe 
Do y å 
40} Bora 40 
aa fie Seren a eee el ee ed Pa 
je Ae E fp oie | hae Æ pt 
a —-———-4 n —— 
i ——— n -n paai 
= SS ee a 
& -—— ee ee a 
ieee PS Se ee ee oe (tea Dee | i 
p l Freer e a | cee See eee l = 
E a oll pa Se aed 
2 SSS ee ees ee en ease 
2 20 eee ptt 20 
E e as — 2o e SEA, 
ee =e Pore Saat = 
SS -e 
Ey ae Ce 
a re e a e fy ot tt nd a EE a P A 
ee ee, Cae eee 
SS SS ee eee eee 
Se S 
Se eS er o CEOE] [TT 
[Sa ee ea ee eee) 
cent nc een eee saat Pa meee oman hH 
O | ~ N © © : k a AL # 
$ $ 2 3 3 $ 3 TEETE ETE 
H Ga m H i W M ti N 


Imports shown. thus:- ——_— Exports shown thius:- =— — = = — 


TRADE. 

If the prosperity of a town, or country, is in 
direct ratio to the advancement of its trade, 
Karachi is indeed a very prosperous city. It 
has already been stated that in 1838 the total 
trade of the port was estimated at Rs. 21,50,000. 
Accepting this figure as correct, the records show 
that the campaign in Sind, ending with the 
battle of Meeanee, and the conquest of the 
province in 1843, had its natural result, and 
for the year 1843-44 the trade of the port fell 
to Rs. 12,21,600. However, on the conclusion 
of military operations, it quickly recovered, and 
for 1844-45 the figure was Rs. 22,70,000. From 
that year it has never looked back. In 1850-51 
it had reached Rs. 62,47,710, in 1860-61 
Rs. 2,68,36,499, and in 1870-71 Rs. 3,67,03,970. 
The breakwater was completed in 1873, and 


the next decade the increase was extraordinary, - 
the total trade of the port for the year 1910 
being Rs. 42,87,34,493, or practically three times 
that of 1900. The last year, 1911, for which 
figures are available, show a further substantial 
advance, the figure being Rs. 48,33,76,971. From 
a commercial point of view, it would be interest- 
ing to study the items that make up this large 
sum, to note in which article of trade the 
advance had been most rapid, which articles, if 
any, had practically died out, and what new 
articles had sprung up. “ But such an investiga- 
tion is not suitable for a paper of this kind. 
There is, however, an article—wheat—to which 
a passing reference may be made. There is no 
article of trade in which the British public 
should be more interested, because, on the power 
to provide itself with that cereal, in times of 


491 


- JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 21, 1913. 


1890 to 1900, the worst year was the last, when 


stress and danger, depends the very existence of 


98,614 tons were exported, and the best was the 
first year, when the exports reached 529,059 
tons, for the first time exceeding half a million 


the British Empire. It is on record that in 1837 


there were exported from Karachi to the Persian 
Gulf 1,687 tons of wheat, so that even at this 


Between 1900 and 1910 the quantity 


exported on two occasions exceeded one million 
tons, and averaged 753,027 tons per annum. 


tons. 


early date Karachi and wheat were intimately 


connected. Between 1837 and 1870 the exports 
of wheat increased slowly and fluctuated a good 
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In 1911 the exports again exceeded one million 


Between 1870 and 1880 the increase was 


deal. 


tons. A port that can to-day export more than 
a million tons of wheat per annum, and that, it 


more rapid, but never exceeded 41,906 tons in 


In 1878 Karachi was connected 


by rail with the Punjab, and between 1880 and 


any one year. 


is confidently expected, will in a few years be 


able to export much more than this, is worthy 
of an honourable place among the ports of the 


Empire. 


1890 the annual exports fluctuated between 
30,088 tons and 351,718 tons, the average per 


annum being 227,630 tons. 


In the next decade, 
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The great increase in the trade of the port is, 
of course, reflected in the record of the shipping 
visiting it. In 1850-51, twenty-seven steamers 
entered the port, and 1,334 native (sailing) 
craft, the total tonnage being 53,047. In 1860- 
61 there entered the port 109 steamers and 
square-rigged sailing vessels, and 1,636 native 
craft, total tonnage 144,438. In 1870-71 
there entered the port forty-two square-rigged 
sailing vessels, ninety-three 
native craft, total tonnage 121,774. 

In 1900-01 the vessels entering the port were 
443 steamers, tonnage 526,610, and 1,912 native 
craft, tonnage 87,199, and by 1910 these figures 
had increased to 898 steamers, tonnage 1,648,656, 
2,313 native craft, tonnage 100,000. Of the 
steamers in this year 125 were over 5,000 tons 
burden.. The largest steamer was the “ City of 
London,” length, 491 ft., beam 58 ft., and gross 
tonnage 8,896. The vessel drawing the greatest 
draught was the s.s. “City of Benares,” with 
28 ft. 4 in. 

An account of the trade of Karachi would not 
be complete without a reference to the local 
Chamber of Commerce. Apparently it was not 
until 1860 that European firms from Bombay 
opened branches in Karachi, and this year saw 
the birth of the Karachi Chamber of Commerce. 
The Chamber began its career with only seven 
members, but before the end of the year six 
additional firms were elected, increasing this 
number to thirteen. At the end of 1911 there 
were forty-nine members, but of these only one 
firm-——Messrs. Volkart Bros.—is an original 
member. The chamber has done much for 
Karachi, watching its interest with a jealous 
eye, and always foremost in urging the claims 
of the port, and in demanding the redress of 
grievances. The value of its work has been 
very generally recognised, and in 1908 the 
chamber was given the privilege of electing a 
representative to the Bombay Legislative 
Council, and so far has, naturally enough, 
always elected its chairman. For some years 
previous to 1908 the Governor of Bombay had 
honoured the Chamber by nominating its chair- 
man to a seat on the Council. . 


SoctaL LIFE AND SPORT. 


In Karachi, as im most Indian stations, the 
European, both lady and gentleman, has a very 
good time socially. ‘There is the Sind Club, the 
Gymkhana, the Golf Club, and the Boat Club. 
The Sind Club is a social club for men only. 
The Gymkhana is a mixed club, and provides 
its members with tennis, badminton, cricket, 
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and hockey, and also subscribes liberally to the 
Regimental Polo Club. At the Gymkhana are 
held dances, about one every two weeks, and 
before and after-dinner concerts. The regi- 
mental band usually plays here twice weekly 
and at the Sind Club once. There is a race 
committee that looks after the racecourse, and 
provides very fair sport, though the success of 
the half-yearly meetings and the quality of the | 
racing to be seen at them fluctuates a good deal. 
Karachi still adheres to its two ‘‘ weeks” per 
year, after each of which all but the most hardy 
and inveterate lovers of social functions have 
had enough to last them until the next ‘‘ week ” 
comes round. 

The Karachi Amateur Dramatic Club is inde- 
fatigable in producing good plays well acted, 
and good small-game shooting can be had in 
the cold season at no great distance, so that no 
one should have any difficulty in finding amuse- 
ment, or sport, to fill his or her leisure hours. 
The Indian does not indulge in games and sport 
anything like to the extent of the European. In 
fact, all forms of sport that involve the taking 
of life would be taboo to the Hindu, and of 
games, the only two played to any extent are 
cricket and tennis. Of the former all classes of 
Indians seem very fond, and there are a good 
many Indian clubs in Karachi—notably, the 
Parsee Club and the Borah Club—that can put 
an excellent eleven in the field, an eleven to 
which the Gymkhana team has often had to 
yield the palm of victory. Although there are 
a few Indian social clubs in Karachi, it must be 
recognised that such clubs do not appeal to the 
ordinary Indian as they do to the European, 
particularly to the Briton. This is not sur- 
prising. Their caste principles, their habits of 
life, the seclusion of their womenfolk, all tend 
to make the Indian not clubbable. Despite these 
disadvantages there are in Karachi a few not 
unsuccessful Indian clubs. The first in im- 
portance is the Karachi Club, started some nine 
or ten yearsago. Itis situated in the Civil Lines, 
on a fine site given to the club on easy terms by 
the Municipality, and, when I left Karachi, the 
club building was in course of construction, and 
promised to be a handsome and commodious 
structure. There are also two Mohammedan 
clubs, both, I believe, run very successfully. 
Of Gymkhanas there are, so far as I know, two | 
only—a Parsee anda Hindu. The former is very 
successful, having a good cricket_ground, good 
tennis courts, and a fine swimming-bath. 
The latter is, I believe, devoted chiefly to tennis, 
and, of course, is for men only. There are three 
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Indian theatres, each of which appears to be 
well patronised, and from the advertisements in 
the local papers I see that a cinematograph 
theatre has lately opened. I gather that this 
theatre is situated in the Civil Lines, in a building 
erected a couple of years ago, or thereabouts, 
for a skating rink, but there is little doubt that 
it it is successful it is madeso by Indian patronage, 


KarRAcut’s FUTURE. 


I now come to the last and most difficult 
section of my paper. ro tell you what Karachi 
has done, what actually exists, is comparatively 
easy, but to endeavour to forecast the future is 
not only difficult, but, I fear, foolish also. Still 
I feel itis necessary that I should take my courage 
in both hands, and, to the best of my ability, 
look forward and give you some indication of 
the possibilities that lie before Karachi, and at 
least outline the exalted position to which many 
of its most noted citizens think it should aspire. 

I have already told you Karachi is the natural 
port of the Punjab, and of north-west India 
generally, but in the opinion of many Karachi-ites 
itis to-day much more than this. They contend 
that the transfer of the seat of Government 
from Calcutta to Delhi has made Karachi the 
natural port of India. From its geographical 
position it has always been the nearest port to 
England, and in the future it will also be the 
nearest port to the capital of India. These 
gentlemen therefore demand that Karachi be no 
longer slighted, as they think it often has been 
in the past; that it be at once connected by a 
direct line of railway with Delhi, so that full 
advantage may be taken of its favourable 
position as the nearest port to Europe; and 
that it be made the port of the receipt and 
departure of the European mails. . 

These are large demands and, as a loyal 
Karachi-ite, I should welcome them all, but I 
confess I hardly expect to see even the last 
carried out in its entirety. The demand that 
Karachi should be the European mail port is a 
very old one. Sir W. P. Andrew, in a letter dated 
December 18th, 1867, addressed to Sir Stafford 
Northcote, the then Secretary of State for India, 
on the proposed Euphrates Valley Railway, 
says: — “Unbroken railway communication 
will shortly be established from Bombay to 
Calcutta and Madras, and assuming that the 
_ mails will be sent via Bombay—or partly via 
Bombay and partly via Karachi.’  ‘This- is 
probably the first reference on record to the 
possibility of Karachi being made a port for at 
least part of the Indian mails, but since this was 
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written the demand has been put forward over 
and over again. l 
In many respects it is a reasonable one, but 
one must recognise that little saving of time 
would result unless Karachi was connected by 
a direct line of railway with Delhi, and as the 
greater part of such a line must necessarily pass 
through desert, where rain is scanty and water 
is difficult to obtain, it must be admitted that 
there are somé, not entirely imaginary, objec- 
tions to the project. In the past Karachi has 
often complained that its legitimate claims were 
overlooked, that- its natural aspirations were 
slighted, and that it did not receive from the 
Government of Bombay, under whose authority 
it had been placed, fair treatment. Very generally 
this was attributed to jealousy on the part of the 
port of Bombay, and it was argued that Karachi 
would never receive justice, so long as it was 
an appendage of the Bombay Presidency. In 
consequence the cry was raised that Sind should 


` be attached to the Punjab, and then Karachi, 


being the natural port of the Punjab, would be 
assisted and not thwarted, and would have some 
chance of attaining the position to which it was 
entitled. Time has, I fancy, shown the fallacy 
of this argument. It is now felt that Karachi has 
little or nothing to complain of in the conduct 
of the Bombay Government, and it is, perhaps, 
realised that, although Karachi is the natural 
port of the Punjab, and might, therefore, expect 
very considerate treatment at the hands of that 
province, the interests of Sind generally and 
the Punjab are not identical. For instance, to 
refer to one point only, the Indus provides both 
the Punjab and Sind with water for their 
respective irrigation schemes, and, as the former 
has first call on the river, it is conceivable that 
the interests of Sind, in this connection, would 
be safer under the Government of Bombay than 
under that of the Punjab. 

At the beginning of last year the Sind Gazette, 
the leading Karachi paper, in a series of articles 
demanded autonomy for Sind ; but this demand 
does not appear to have “caught on,’ and, 
judging from a letter that appeared in that 
journal, above the signature of the Hon. Mr. 
M. de P. Webb, Chairman of the local Chamber 
of Commerce, it is not one that, at pron at 
least, is strongly supported. 

The Sind Gazette also invited the opinion of 
representative gentlemen in Sind, on the pro- 
bable effect on Karachi, of the removal of the 
capital of India from Calcutta to Delhi, and 
published the letters received in the form of a 
symposium. Of the thirty-five letters published, 
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only four were against the generally accepted 
view, that the transfer of the capital to Delhi 
was, in some way, certain to result in the imme- 


diate and unprecedented expansion of Karachi, 


and of these four letters two were from the same 
pen. The Sind Gazette lays great stress on the 
value of the symposium, as indicating the 
opinion, official or unofficial, “of every local 
body, authority, organisation, and interest.” I 
confess I do not agree with this view. The sym- 
- posium opened with the letters of one or two 
leading men, and a large number of the letters 
that followed said, as one is so apt to say under 
such circumstances, “ Ditto,” to the opinion of 
those, who, the writers probably believed, knew 
more about the matter than they did. My sym- 
pathy is, therefore, with the minority, the more 
particularly as all the three writers were repre- 
sentative men, and had had a long and intimate 
knowledge of Karachi. Two of them had for 
many years—in one case thirty—been the head 


of leading firms in the town, and, during this - 


period, had been intimately connected with the 
trade and working of the port; and both had 
filled the office of chairman of the local Chamber 
of Commerce, and had sat for many years, in 
one case twenty-five, on the Port Trust Board. 
I do not believe, therefore, that the transfer of 
the capital will have any immediate or extra- 
ordinary effect on the prosperity of Karachi. 
Nor, I think, will the proposed Trans-Persian 
(Karachi-Calais) Railway—when we get it—add 
very much to its prosperity. The railway may— 
probably will—bring many passing visitors to 
the town, and this will give a “ boom ” to the 
hotels, to certain shops, and to the railway 
refreshment-rooms, but I foresee little else. 
Facts must be faced. Karachi is very isolated ; 
on three sides deserts extend for some hundreds 
of miles; there are no large prosperous towns 
or thickly-populated districts near at hand; the 
population of the town compared to the trade 
df the port is small; there are no industries and 
few attractions of any kind, and, consequently, 
the prosperity of the town depends solely on the 
prosperity of the port as a port. 

Karachi will, undoubtedly, advance in the 
future as it has advanced in the past, but 
neither town nor harbour will ever rival Bombay, 
nor will the town, unless existing conditions 
completely change, ever be more than an 
adjunct to a very fine and up-to-date artificial 
harbour, noted for a large and increasing import 
and export trade, the nearest Indian port to 
England, and—after the railway is made—the 
terminus of the Karachi-Calais Railway. But 
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though Karachi may never rival Bombay, though 
its advancement in the future may be slower 
than many of its leading citizens hope and 
predict, all old Karachi-ites will, I am sure, join 
with me in wishing both town and port every 
prosperity, and will agree that we all carry in 
our hearts many happy memories of the years 
we spent there, and that we admire, most 
unstintingly, the ability, foresight, and courage 
which has evolved the Karachi of to-day out of 
the Karachi of sixty years ago. | 


—_————_——_ 


APPENDIX I. 
List of Governors and Commissioners in Sind. 


H.E. General Sir Charles Napier, G.C.B., Governor 
of Sind, 1843-1847. 

Mr. Robert Keith Pringle, ist Commissioner in 
Sind, 1847-1850. 

Sir Henry Bartle Edward Frere, Bart., G.C.B., 
G.C.S.1., F.R.S., 2nd Commissioner in Sind, 
1850-1859. 

Mr. Jonathan Duncan Inverarity, 3rd Commissioner 
in Sind, 1859-1862. 

Mr. Samuel Mansfield, C.S.I., 4th Commissioner 
in Sind, 1862-1867. 

Colonel Sir William Lockyer Merewether, K.C.8.I., 
C.B., 5th Commissioner in Sind, 1868-1877. 

Mr. Henry Napier Bruce Erskine, C.S.I., 6th Com- 
missioner in Sind, 1879-1887. 

Sir Charles Bradley Pritchard, K.C.1.E., C.8.1,, 
7th Commissioner in Sind, 1887-1889. 

Sir Arthur Charles Trevor, K.C.S.I., 8th Commis- 
sioner in Sind, 1889-1891. 

Sir Henry Evan Murchison James, K.C.1.H.,C.5.1., 
9th Commissioner in Sind, 1891-1900. 

Mr. Robert Giles, M.A., C.I.E., 10th Commissioner 
in Sind, 1900-1902. 

Mr. Alexander Cumine, C.S.I., 11th Commissioner 
in Sind, 1902-1903. 

Sir John William Pitt Muir-Mackenzie, K.C.8.L., 
12th Commissioner in Sind, 1904-1905. 

Mr. Arthur Delaval Younghusband, C.S.I., 13th 
Commissioner in Sind, 1905.-1912. 


Norr.—The above is the official list of gazetted 
Commissioners in Sind, but the acting appointment 
was, aS occasion required, held by the following 
gentlemen :— 

1. General John Jacob acted for Sir Bartle Frere 
for one year, 1856-1857. 

2. Mr. W. H. Havelock, B.C.S., held the acting 
appointment from Mr. Mansfield’s departure 
in 1867 to Sir William Merewether’s arrival in 
1868. 

3. Mr. Francis Dawes Melville held the appoint- 
ment from Sir William Merewether’s departure 

-in September, 1877, to Mr. Erskine’s arrival 
in June, 1879. Mr. Melville was absent from 
June 1st to August 8th, 1878, when Mr. J. B. 
Piele acted for him. 
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4. During Sir Arthur Charles Trevor’s absence from 
November 20th, 1890, to February 19th, 1891, 
Colonel S. W. Trevor acted for him. 

5. During Sir H. Evan M. James’s tenure of office, 
Sir Charles Ollivant, Sir Andrew Wingate, and 
Mr. Robert Giles acted for him as occasion 
required. 

6. From Mr. Cumine’s departure on December 
14th, 1903, to the arrival of Sir J. W. P. Muir- 
Mackenzie on March 8rd, 1904, Mr. H. E. 
Mules, ©.S.I., M.V.O., held the acting 
appointment. 


— 


APPENDIX II. 


1. Works in connection with the Karachi harbour 
recommended by Mr. James Walker, M.Inst.C.E., 
in his report dated October 28th, 1858 :— 


1, Manora Breakwater . £110,000 
2. Keamari Groyne 42,000 
3. Napier Mole Bridge 40,000 
4. Native Jetty or Quay . 28,000 
5. New Channel ; 18,000 
6. Chinna Creek Stoppage 9,000 
T. East Pier (if required) . . 40,000 

£287,000 


` 2. He also recommended an additional expendi- 
ture in order “to make Karachi suitable for an 
extensive trade in shipping of large tonnage ” :— 


1. Basins and Quays . . £300,000 
2. Graving-dock 60,000 
£360,000 


NoTE.—All the works under (1) have been con- 
structed. Those under (2) have not been carried 
out. Instead of “ Basins and Quays” a long length 
of wharfage has been constructed, and Karachi still 
wants a graving-dock for ocean-going steamers. 


DISCUSSION. 


THE CHAIRMAN (Sir H. Evan M. James), in 
opening the discussion, said that in the old days 
there used to be an idea that it would be a good 
thing if Sind was joined on to the Punjab, but their 
interests were of different characters, and Sind, as he 
was glad to say in the presence of Lord Willingdon, 
had never had to complain of its treatment by the 
Government of Bombay, which had always done 
its best for it within limits, namely, the financial 
resources placed at its disposal by the Government 
of India. A picture had been shown of the magni- 
ficent new civil hospital. Karachi asked for years 
for the money for that hospital, but the Govern- 
ment of Bombay had not it to give. Of late years 
the Government of India had been liberal to the 
provincial services, and Karachi had obtained the 
money for which it had asked so long. He differed 
from the author’s description of Karachi as a little 
oasis in the midst of deserts. It was rather the 
end of a wilderness which had for some years been 
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blossoming as a rose. There was a certain amount 
of sandy desert in Mekran, and also between Sind 
and Rajputana, but Sind was now irrigated, and 
hundreds of thousands of pounds more were going 
to be spent on further irrigation. He thought it 
was also a mistake to belittle Karachi’s environ- 
ment, It was at the present time connected by 
rail with Afghanistan, Baluchistan, Rajputana, and 
the Punjab, and he hoped in a very short time it 
would be connected directly with the Bombay and 
Baroda Railway in Gujerat. If the trans-Persian 
Railway was made, so much the better. That 
Karachi would go on prospering there could be no 
question. Personally, he did not believe that the 
building of railways would merely mean the 
creation of a few hotels. Even in the most deserted 
parts of India, if a railway was made it at once 
brought prosperity and wealth to the place. He 
knew of a railway that had been made through a 
desert, where it would be thought that no human 
being could exist, but the very day after it was opened 
crowds of passengers travelled by it. Railways were 
the greatest creators of trade and wealth in the East ` 
that could possibly be desired. He particularly 
desired to associate himself with what Mr. Brunton 
had said of Mr. Tahilram, the first and very 
efficient President of the Karachi Municipality, 
coupling with the name of Mr. Price the names of 
his successors, Mr. Morris and Mr. Jackson, who 
so ably carried on Mr. Price’s designs, and of Mr. 
Strachan, who introduced the Shone system of 
drainage. He would like also to mention the 
late Mr. Hassanally Effendi, to whose exertions, 
single-handed, the Mohammedans of Sind owed 
their great Madrasseh in Karachi, and, last but not 
least, the name of Mr. Brunton himself, one only 
of whose achievements was the designing and 
carrying out of the latest water-supply, recently 
inaugurated by Lord Sydenham. Plague was 
one of the most terrible scourges of India, and the 
author had not for a moment overdrawn his descrip- 
tion of the misery it caused. When it first broke 
out he remembered that desperate attempts were 
made to suppress it by rigorous measures, that 
would have driven European people into flat 
rebellion. Ifa death occurred, everybody who was 
supposed to have been in contact with the dead 
person was taken away and quarantined for at least 
fifteen days. He remembered once going with the 
plague officer in the early morning to see the results 
of the scourge during the night. In the first house 
they visited there was a poor woman sitting dry- 
eyed over her three stalwart sons, who had gone 
to bed at twelve o’clock perfectly well and at 5.30 
in the morning were lying dead. With the best 
intentions that poor woman was taken away and 
segregated to prevent her infecting other people. 
Those oppressive measures were, however, found 
useless long ago, and had been stopped; but he 
must say one word for the patient people of Karachi 
who endured them for twelve or fifteen months. 
Plague ought not to be so severe, and the fact that 
it was so was mainly due to the natives them- 
selves. Inoculation was an immensely beneficial 
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prophylactic, but they would not accept it. Two 
classes in Karachi did so—the municipal sweepers 
and, thanks to the enlightened influence of the Aga 
Khan, the Khojas—and it was a remarkable fact 
that there was hardly any plague amongst those 
communities, whereas deaths occurred every year 
amongst the rest of the people who were prejudiced 
against inoculation. One reason why Karachi had 
made such progress was the solidarity of all 
departments and branches of the community, and 
the public spirit that led all of them to combine 
heartily for the improvement and advancement of 
the city and port. They were fortunate in pos- 
sessing at that moment very able heads of the 
Provinces, the Port Trust and the Chamber of 
Commerce. There had . been changes in the 
Municipality, but he hoped they might work for 
good. He felt that the time had come for re- 
moving the garrison from the neighbourhood, so 
as to allow of the expansion of the town—an 
expensive business, no doubt, but there should be 
no difficulty in financing it. 


Mr. Auacust THOLE was sure everyone who had 
listened to the history that had just been related 
of a remarkably rising port must have been 
impressed with the rapidity of its rise and more 
particularly with the development of its trade. 
From a modest 12 lacs of rupees as the total value 
of trade in 1843-44 the figure had risen to over 
48 crores of rupees in 1911, or, in other words, the 
trade of the port of to-day was more than 400 times 
that of seventy years ago. It was evident that the 
trade had been the cause of the extraordinary 
development of the town and harbour, and that a 
history of the latter would not be complete without 
reference to the causes which led to the great 
increase in the volume of merchandise passing 
through Karachi, bringing with it prosperity to its 
port, its municipality, and its population. Karachi, 
as Mr. Brunton had. said, was bordered on three 
sides by desert, and on the fourth by the sea, and 
in the direction of Karachi’s hinterland that desert 
extended to, roughly speaking, 100 miles where the 
Indus was reached at Kotri. On the recognised 
principle that improved communication by road 
and rail and harbour facilities would develop a 
country, the bridging of that desert belt by the 
Sind Railway to Kotri, followed by a flotilla service 
on the Indus to Mooltan, and railway communication 
from Mooltan to Delhi by the Punjab and Delhi 
Railway, was undoubtedly the cause of the rapid 
increases in trade that followed. The linking-up 
of Kotri and Mooltan by the Indus Valley State 
Railway brought further traffic facilities, followed 
by further increase of trade. Karachi’s principal 
asset was the great irrigation works and agricultural 
colonies of the Punjab and Sind, which were pro- 
ducing the wheat and seeds, cotton and other 
articles of which the trade of Karachi was mainly 
composed. The irrigation colonies of Sind and the 
Punjab were, he believed, far greater than the 
irrigation works in Egypt, but although in this 
country every man in the street almost had heard 
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of and knew about the Assouan Dam there were 
comparatively few who had any idea of the magni- 
tude of the irrigation undertakings in Karachi’s 
hinterland. The increased agricultural production 
of Sind and the Punjab, coupled with a long series 
of years of steadily increasing prices of produce, 
led to a greater prosperity of the population of those 
provinces and brought with it in consequence an 
impetus in the import trade which was almost as 
remarkable as the increase in exports. It was 
only necessary to look at the increase in the figures 
of the imports of such an article of luxury and 
comfort as sugar to conclude that the commendable 
forward policy of the Government of India in 
matters of irrigation had not only benefited trade, 
but had to a far greater extent benefited the agri- 
cultural population of the country. Karachi, and 
particularly the Port of Karachi, had had their 
work cut out during the last fiftéen years to make 
adequate provision for the trade which the irriga- 
tion works brought to it, and in that connection 
it was only right to pay a tribute to the energy, 
the enthusiasm and the confidence with which the 
citizens of Karachi, the municipal councillors, the 
administrators of the port, and the Chamber of 
Commerce, had worked together in an unceasing 
endeavour to advance the cause of their city and 
port, and also to acknowledge the staunch support 
which their endeavours had at all times found with 
successive Commissioners in Sind and other high 
officials in the provinces. The go-ahead policy of 
the Trustees of the Karachi Port Trust had always 
found great support in the similarly go-ahead 
policy of the North-Western Railway, but much 
pressure on both the Government of Bombay and 
the Government of India had in many cases been 
necessary in order to obtain sanction for improve- 
ments intended to meet future wants and involving 
large amounts of capital expenditure. With regard 
to the future of Karachi, he held the view that an 
extraordinary prosperity was not likely immediately 
to follow the transfer of the seat of the Govern- 
ment of India to Delhi. He also held the view 
that the expansion of Karachi in the future would 
hardly be less than it had been in the past, but the 
reasons for that would be other than the transfer 
of the seat of Government to 'Delhi. In the near 
future there would be further extensive irrigation 
works in Sind with a barrage of the Indus at 
Sukkur, and an enormous increase of the cultivable 
area in Sind; further, the irrigation systems of the 
Punjab were not by any means completed, and 
much grist would be brought to the mill of Karachi 
by the triple irrigation project of the Punjab. There 
was no doubt that in the more distant future the 
geographical position of Karachi would be recog- 
nised, and the trade of Rajputana and other parts 
of British India, at present going to Bombay, 
would probably eventually find its outlet at Karachi. 
Even more important, however, was the prospect 
of the further development of Afghanistan, Balu- 
chistan and Central Asia by road and rail vig 
Karachi. In that respect, he disagreed with Mr. 
Brunton that the trans-Persian Railway would not 
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add much to Karachi’s prosperity. He thought 
Mr. Brunton was right in saying that the prosperity 
of Karachi rested, and would for many years to 
come entirely depend, on its port and on its trade, 
that for that reason the population of the town was 
small compared to its trade, and that its isolated 
position—surrounded as it was by desert and-sea— 
and the absence of industry and attractions of any 
kind were the stumbling-block to its ever becoming 
a serious rival to Bombay in any other respect than 
that of transit trade. Nevertheless, he thought 
Karachi had still a great future before it, and he 
gladly joined Mr. Brunton in wishing it all pros- 
perity. He would combine with that wish the 
hope that the energy and enthusiasm which had 
been so characteristic of the citizens of Karachi in 
the past would not abate but would lead to further 
great developments in the future. | 


Cotonet C. E. Yare, M.P., agreed with Mr. 
Thole as to the enérmous importance of the irri- 
gation work now being carried out in Sind, and 
the tremendous effect that would be created in 
the future when the new Sukkur Barrages were 


completed. He disagreed with the author’s state-- 


ment that Sind was surrounded by desert, and was 
of comparatively little importance in itself. With 
regard to the question of the government of Sind, 
the author had stated that it had been proposed to 
join it on to the Punjab and to take it away from 
Bombay. Personally, he was entirely opposed to 
that suggestion, not being in favour of increasing 
the large governments of India. He looked upon 
it as of great importance that India should be 
-under more personal rule than it was at present, 
and he would, therefore, much sooner that Sind 
should retain its own entity. Mr. Brunton 
had shown that Sind had fared much better at 
the hands of the Government of India than at the 
hands of the Government of Bombay, and that 
it had managed to get money out of the former 
which it could not get out of the latter. He con- 
sidered that the best thing for the future of Sind, 
if any change was made, would be that it should be 
raised from a Commissionership under the Govern- 
ment of Bombay to a Chief Commissionership 
directly under the Government of India. Under such 
rule, he believed it would be even more prosperous 
than it was at present. The geographical position 
of Karachi would have to be carefully considered 
in the future. Whether the mails would go direct 
to Karachi or not. it was impossible to say at 
present, but, when the dilatory Postmaster- 
General took the question up, Karachi would, 
in his opinion, have, if not the whole of the 
mail, at any rate the northern Indian mail 
sent to it direct. The Persian Gulf was now 
coming into great prominence, and the question of 
the re-arming of the Royal Indian Marine bore on 
that question. The Royal Indian Marine was a 
service officered by commissioned European officers, 
with native crews under the Articles of War. He 
thought the guns should be restored to the ships, 
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- so that the Royal Indian Marine could perform its 


duty in the guarding of the coasts of India and the 
policing of the Persian Gulf, especially in the gun- 
running districts. If that was done, it would at 
once raise the importance of Karachi, because if 
an Indian Navy was once more established Karachi 
would naturally be one of its principal bases. | 


Mr. Epwarp Jackson, M.Inst.C.E. (late Chief 
Engineer of the Karachi Port Trust and now Home 
Agent), said the author had given the indisputable © 
facts which have led to the creation of the Karachi 
Port as it exists to-day. He, therefore, passed over 
all preliminaries, although full of interest, as the 
main points with which the man in the street was 
concerned in connection with a port were the 
present depth of water and the facilities which 
were provided for dealing with cargo when steamers 
were moored at their berths. With regard to the 
depth of water, there was no great rise and fall of 
tide at Karachi: on an ordinary spring tide it was 
9 ft. 6 ins. and onan ordinary neap about 7 ft. It was 
a backwater, or lagoon, about 17 square miles in area, 
to which there was but one inlet and outlet, viz., its 
entrance. In and out again through this opening, 
on an ordinary spring tide, a vast volume of tidal 
water passed, estimated by him approximately at 
3,380,000,000 cubic feet, every twelve hours of the 
day, in a more or less volume or at a greater or less 
velocity according to whether it was a high spring 
or a low neap tide. Perpetual motion was, there- 
fore, going on in this entrance and would continue 
for all time—a most important feature, because on 
account of this natural non-silting and scouring con- 
dition which had been set up, together with well- 
directed dredging operations, the bar, which at one 
time threatened to be the obstacle to the port’s de- 
velopment, had absolutely disappeared, and under 
the conditions he had named would never reappear 
again. The entrance had an open door and wasalways 
accessible, so that steamers with a draught of 27 ft., 
in the south-west monsoon, and 28 ft. in the fair 
season, and even greater depths, could enter the 
port on 8ft, tides. A number of vessels drawing 
26 ft. and over used the port in 1911-12, the deepest 
draught being 28ft. 8ins. The facilities for dealing 
with cargoes at Karachi were second to none, 
There were eighteen wharf berths, and taken to- 
gether twenty fixed and swinging moorings. Hach 
steamer-berth was provided with five 35-cwt. lifting 
hydraulic cranes, capable of plumbing the centre 
of the hold of a 60 ft.-beam vessel, always available 
for day and night work, the berths being lighted 
with powerful arc lamps. As soon as a steamer | 
was moored the cranes were at once placed in 
position opposite her hatches, and if import cargo 
it was transferred into broad-gauge waggons, the 
loaded trucks being drawn out into sidings where 
they were made up in trains and run to the import. 
yard for the disposal of the cargo in the sheds there; 
if export cargo vice versd. There was no confusion 
on the wharf from bullock carts or other vehicles, or 
the dumping down of cargo upon it with the ship’s 


498 


tackle, but the railway lines were kept clear for 
marshalling the loaded or empty waggons to suit 
the circumstances, whether for an export or import 
steamer. The most noticeable instances of good 
work done in 1911-12 were loading 6,990 tons in 
574 hours, 6,437 tons in 49 hours, 6,160 tons in 
404 hours, and discharging 6,646 tons of sugar in 
41 hours. With regard to the author’s remarks on 
the subject of the pros and cons in connection with 
the transfer of the Capital of India to Delhi he 
had no two opinions, and considered it the keystone 
in the arch of the extensive improvements the 
Karachi Port Trust were undertaking. 


Siz BRADFORD Lesu, K.C.I.E., said that 
Mr. Brunton had pointed out how entirely Karachi 
was dependent on railway communication. Some 
seventy odd years ago, when the route of the 
St. Petersburg-Moscow Railway was under dis- 
cussion, the Emperor Nicholas ruled a straight 
line on the map between the two cities and said to 
the engineers, ‘‘Gentlemen, that is your route.” 
Now the Emperor’s ruling in favour of the 
“ shortest route’’ is of universal acceptance. 
Recently Karachi had been pulling a heavy export 
trade vid the Southern Punjab Railway from the 
United Provinces. By saving some two hundred 
miles of rail transport between Karachi and the 
great producing districts of the United Provinces, 
the proposed Karachi-Delhi direct railway would 
greatly extend the export area within the sphere of 
Karachi. They had not got an Emperor Nicholas 
to apply his ruler to the map; but, having studied 
the subject some twenty-five years age, he was 
able to say that the shortest route was vid Mirpur 
Khas, Jaisulmer, Bikaner, Ratangir, Charki-Dadri, 
and Delhi. That direct railway must be built and 

equipped as a first-class standard-gauge trunk line. 
It was true that it would traverse the so-called 
Rajputana ‘‘ Desert,” but the soil was fertile. In 
1899 he brought home a bag of desert sand, and 
his gardener at Falmouth found that wheat and 
barley flourished in it, while in the greenhouse 
they had raised thriving cotton plants. An ex- 
tensive irrigation project had been prepared that 
would bring a large tract of Bikaner under culti- 
“vation, and that would afford valuable local traffic 
to the direct railway. In 1890 it was said that it 
would be impracticable to construct and keep open 
a railway over the desert, but now there were 
hundreds of miles of railway traversing it in all 
directions. From Mirpur Khas to Jaisulmer there 
was an old trade-route with wells at intervals, but 
by following the trough between the sand hills, 
which ran from south-west to north-east, the 
difficulty of crossing them was avoided, and a 
practically straight alignment was secured. Beyond 
Jaisulmer the local tracks diverged from the direct 
route in order to pass the best wells, but there was 
nothing to interfere with the construction of the 
railway on the practically direct route. There 
would be no bridging, but the saving under that 
head would be balanced by the cost of a pipe line 
and pumping stations to supply sweet water in 
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abundance throughout the line. The water could 
be pumped from the Eastern Narra River at the 
west end of the line, and from a reservoir in the 
bed of the Kantli River on the east. 


A hearty vote of thanks was passed to Mr. 
Brunton for his valuable paper. 


Mr. Brunton having briefly acknowledged the 
compliment, the meeting terminated. 


COLONEL Yare writes in continuation of his 
remarks at the meeting as follows:—Owing to 
the shortness of time I was unable to speak 
longer at the meeting. There was one point 
which I specially wished to refer to, and that was 
the reference by the lecturer to the fact that 
Karachi was served by only one line of railway and 
that for some years the Karachi Chamber of 
Commerce had been urging Government to extend 
the metre-gauge railway from Hyderabad to 
Karachi, but so far without result, although the 
Government had admitted that this extension 
would be very profitable. This metre-gauge railway 
runs through Rajputana, and a glance at the map 
shows that the natural outlet to the sea for 
Rajputana is at Karachi. Why this part of India 
has been prohibited from access to its natural port 
for so long seems a mystery. There seems to be 
some dog-in-the-manger policy at work somewhere, 
especially when one considers how short is the 
distance that separates Hyderabad, the present 
western terminus of the metre-gauge railway, from 
Karachi, and that, so far as I am aware—perhaps 
railway engineers will correct me, if necessary, 
in this—a third rail laid down on the present 
broad-gauge line would permit of the entry of the 
metre-gauge traffic into Karachi without the trans- 
shipment and break of bulk that now has to take 
place at Hyderabad. There are projects, we know, 
under consideration for a direct broad-gauge line 
from Karachi to Delhi, but even with this I see no 
reason why the metre-gauge should not be allowed 
entry into Karachi as well, if only to save the 
present break of bulk at Hyderabad. I think this 
would be only fair both to Karachi and to Rajputana. 
The last subject mentioned by Mr. Brunton was 
the proposed Trans-Persian railway, and he con- 
sidered that this would not add much to the 
prosperity of Karachi. In this I am inclined to 
agree with him. It does not seem likely that there 
will ever be any large through goods traffic, and, as 
to the passengers, most people would, I think, 
prefer the comfort of a large P. and O. steamer to 
a hot and dusty railway journey all across Persia 
and Southern Russia. There is nothing so tiring, 
I have found, as a long dusty railway journey, and 
though it is said that the journey may be reduced 
to seven days, I have my doubts about that; I 
think it will more likely be ten days, and I know 
of no reason why the sea journey should not be 
equally well cut downto ten days instead of the 
fourteen as at present. The difference of comfort in 
that case will lead people in many cases to prefer 
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travelling by sea. As to the goods traffic, we must 
not forget that our present trade with Persia, impor- 
tant as it is, is not more in bulk than can be carried 
up into the interior of the country on mules, and one 
train will carry many hundreds of muleloads. There 
is nothing like the traffic at present that would make 
a railway pay, and the project does not seem to be 
a paying one from a commercial point of view. 
We must therefore wait and see, as the present 
Governor of Bombay said when speaking at Karachi 
the other day, whether the political gain by the 
railway will justify the expenditure. What the 
political gain will be to us it is difficult to say. We 
know that Russia is advocating the railway, with 
the intention of obtaining the right of construction 
of the whole line right through from the Caspian 
Sea to the Persian Gulf. We remember, too, the 
dictum of a famous statesman that any Minister 
who allowed any foreign Power to obtain a port on 
the Persian Gulf would be a traitor to his country: 
Yet this is the very thing that Russia is trying to 
do. Were her ambitions to be realised, not only 
would all British engineers be cut out from par- 
ticipation in the construction of the line through 
Southern Persia, but not a single manufacturer or 
firm, British or Indian, would get a chance of 
sharing in the orders for rails, locomotives, car- 
riages, waggons or anything else. Great Britain 
would only be permitted to construct the small 
and utterly unremunerative portion of the railway 
through her own territory in the wild and hilly 
deserts of Mekran and of Persian Baluchistan, all 
goods going into Persia from England or India 
would be handicapped by the break of gauge and 
consequent trans-shipment and break of bulk at the 
junction with the Russian railway, and the result 
would be that we should lose the trade we now 
have and Southern Persia would be flooded with 
Russian goods just as Northern Persia is at present. 
Our only chance is to havea clear run without a 
break on the Indian gauge all the way from Karachi 
to Isfahan, and unless we get that it appears to me 
that Karachi will be better off without any Trans- 
Persian railway at all. The claim of Russia to 
extend her Russian railway beyond the limits of 
her own sphere appears to be utterly untenable. 


Dr. THomAs SumMERS, M.Inst.C.E., Bombay 
Public Works Department, writes :—Nearly every- 
one who is acquainted with Sind will agree with Mr. 
Brunton that Karachi’s greatness will owe little to 
the Karachi-Calais or the Karachi-Delhi railway, 
but, as Mr. Thöle and Colonel Yate remarked, it 
will be due to the development of its vast and 
fertile hinterland, in which the three canals of 
the Punjab triple project will be completed and 
working a year hence. With regard to Sind, this 
almost rainless country, which is hardly known to 
the outside world, is destined to be a rival to the 
Punjab and to become the garden of India, on 
account of the fertilising silt in the Indus water, 
and of its climate and soil, which will make it 
famed for its cotton, as the Punjab is for its wheat. 
The Rohri Canal, which will be the greatest of the 
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coming Sind canals, besides being the largest irri- 
gation canal in India, originated in the fertile 
brain of Colonel Fife. I feel qualified to speak 
about it, after twenty years’ work in Sind and 
eight years on the present project, which is now 
with the Secretary of State. This canal will irri- 
gate a tract of 5,000 square miles, containing two 
and a half million acres of culturable land, much 
of which is the best cotton soil in the world, with 
the exception of some parts of Egypt, but which 
cannot be cultivated to any extent simply for want 
of water. On its present uncertain three to five 
months’ water supply, this tract now grows 100,000 
acres of cotton, partly irrigated by the aid of 
Persian wheels, but when it gets a certain eight 
months’ ample flow supply, it will be capable of 
producing, in addition to other crops, 400,000 to 
800,000 bales of cotton annually, which at sixpence 
per pound, or £10 per bale, will give from £4,000,000 
to £8,000,000 as the annual value of its cotton crop 
alone. Mr. Fletcher, while agricultural expert in 
Sind, estimated the annual value of this cotton 
crop at £12,000,000, but I have taken safer figures. 
While cultivation is developing in this tract, the 
Rohri Canal without the Barrage will return a 
good profit from cotton and other hot-weather crops, 
with a small area of cold-weather crops. When more 
cultivation is wanted than the canal alone can 
irrigate, the Barrage will at once make it possible 
to increase it to any extent, by the cultivation of 
more wheat and other cold-weather crops. As the 
soil in the Rohri Canal tract can produce fully 
twice as much cotton per acre as the average in 
other parts of the Bombay Presidency and the 
Punjab, I do not think I am too sanguine in 
estimating that this canal alone will produce 
annually 100,000 tons of ginned cotton, or as much 
as the whole of the Punjab canals. This great 
increase in British-grown cotton, which will soon 
be followed by further increases in Sind, will add 
considerably to the trade of Karachi, and will lead 
to the establishment of a large number of ginning 
factories, which will employ thousands of work- 
people. The Rohri Canal is expected to open up a 
million acres to cotton in about three years after 
it is sanctioned, and its whole area in nine years or 
less; and I hope to see an agricultural college 
established in Sind, so that full advantage may be 
taken of this great canal. The following figures 
will give some idea of the size of the Rohri Canal. 
Its bed width will be 330 feet, as compared with 
the Panama Canal’s 300 feet, and the Manchester 
Canal’s 120 feet, while it will carry as much water 
as the Thames in flood, and could fill the great 
King George Reservoir at Chingford, which is 
three miles long, in six hours. 


ARABIA’S ONLY RAILWAY. 


While a Trans-Arabian line from Europe to 
India is held by many to form the most direct 
alignment and best means of approach for the 
future railway to our Eastern Empire, it is 
interesting to note what measure of success has 
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attended the only Arabian railway hitherto con- 


structed, i.e., that which runs north and south 
from Dainascus to Medina and towards Mecca. 
Herr Blanckenhorn; who from his previous 
writings on the same subject is known as an 
authority thereon, has contributed an interesting 
article, “Die Hedschazbahn,” to the January 
number of the Leipsic Geographische Zeitschrift, 
and recalls some striking facts bearing on a Trans- 
Arabian British line to the Hast, which would 
traverse a country of very similar character to that 
covered by the Turkish line, the two intersecting 
one another at right angles in the immediate 
vicinity of Maan. 


The northern part of the Hedjaz line, 920 miles 
in length, was constructed between 1901 and 1908, 
the length being about the same as that of a direct 
diagonal drawn from Basle through Dresden to 
Memel or EHydtkuhnen on the Russian frontier. 
This 920 miles stretch of the Hedjaz line covers 
the ground from Damascus to Medina, plus the 
branch line from Haifa to Der’a, which supplies 
the communication with the Syrian coast. 
The facilities and convenience thus offered to 
Mohammedan pilgrims bound for the holy cities 
of Southern Arabia, who formerly were ex- 
posed to all the discomforts and dangers of the 
ordinary caravan route through the desert, are, of 
course, a valuable consideration and improvement 
on the former state of affairs ; and the proportion of 
the total annual number of pilgrims—some 280,000 
—that avail themselves of the railway becomes 
greater and greater year by year. Formerly the 
caravan transit from Damascus to Medina cost 
925 marks (£46), or £92 there and back. Now- 
adays the railway ticket for the pilgrims is £4 
single and £8 return, inclusive of all charges, 
while the duration of the journey, which was 
formerly a matter of about two months, occupies 
now only five days. 

The oasis and town of Maan (459 kilometres, 
or 280 miles, from Damascus) with its 3,000 
inhabitants was a very important halting station 
in the pre-railway days, and during the construc- 
tion of the line was equally important as the 
headquarters and dwelling-place of the railway 
officials. It is also the most suitable place for 
tourists to make use of as a base or starting-point 
for visiting the interesting ruins of the ancient 
Petra, which are about a day’s journey distant. 
Maan is also the nearest station to the Red Sea, 
the northernmost point-of the Gulf of Akaba being 
only 110 kilometres distant as the crow flies. A 
branch line from Maan to Akaba would be very 
advantageous as a means of communication, com- 
peting with the Suez Canal, and facilitating 
commercial intercourse with Egypt. On the 
other hand, the cost of constructing such a rail- 
way would be considerable owing to. the steep 
descent from the height at which Maan is situated 
(1,074 metres) to the sea-level at Akaba, especially 
when one bears in mind that a water-parting, 
1,600 metres in height, separates the two. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 21, 1913. 


Meda, ‘in Salih (955 kilometres from Damascus), 
from a historical and archeological point of view, 
is described by Herr Blanckenhorn as the most 
interesting spot on the line, It was the Egra of 
Ptolemy, and at the time of our Lord’s birth it 
was the border town of the Nabatwans’ country, 
which adjoined to the south that of the Sabans 
or Himyarites. The ancient trade route, which was 
followed for several centuries between 800 B.c. to 
A.D. 109 (when the Romans came upon the scene), 
brought from the southernmost point of Arabia 
and Cane Emporium on the Hadramau coast the 
products of Yemen, India, East Asia, and Eastern 
Africa (especially gold and frankincense) to Petra, 
the chief city of the Nabatzans, where the goods 
were dispersed, and conveyed north and west to 
the countries bordering on the Mediterranean. 
The ruins of Meda ‘in Salih are most noticeable 
in respect of the rock-hewn temples and tombs, 
many of which are visible from the train, and are 
not unlike those of Petra. At the present day 
El-‘Ula, or ‘Ala, is more noticeable than Meda ‘in 
Salih, being the most important oasis between 
Maan and Medina. There are wells and fine date 
palms and citron trees, which stretch for several 
kilometres and yield more fruit than the popula- 
tion can consume. The inhabitants number from 
3,000 to 4,000, the negro type being the most 
conspicuous. The last section of the line from 
Medina to Mecca is not yet completed, according 
to the latest information. 

Herr Blanckenhorn concludes by urging the 
importance of disabusing the Mohammedan mind 
of the notion that the use of the Hejaz railway 
should be restricted to the true believers for 
religious and military purposes only. Hoe remarks, 
truly enough, that from every point of view— 
commercial, financial and economic—the fullest 
use should be made of the Hejaz railway, so that 
the prosperous old trade route might be renewed 
and communication be once more established with 
the Mediterranean and the Gulf of Akaba on the 
north and with Aden and the ancient Cane 
Emporium on the south. It also opens up possi- 
bilities of communication with the Anatolian 
railway still further to the north, with the Cape to 
Cairo line, and with Tripoli, Algiers, and the 
Morocco Atlantic coast in the far west. So its 
future is watched, especially in the East, with the 
greatest interest, where its connection with the 
future Indo-Egyptian line appeals still more as 
a further link of Empire and of national inter- 
communication. 


EMPIRE NOTES. 


A Proposed Imperial Centre.—The idea of 
securing a site on Kingsway, facing the Strand, 
for the erection of a building or a group of 
buildings suited to the requirements of the 
Oversea Dominions for office purposes, and as an 
Imperial Exchange, appears to have much to 
commend it. The location is one of the best in 
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London, and the advantages of concentrating the 
official representatives of the various Dominions 
in a single building or a contiguous group of 
buildings are many. The area of the site, the 
option of which’ has been acquired by the Right 
Hon. Earl Grey, is 124,000 square feet, which is 
sufficient for housing all the Dominion Govern- 
ment offices, at present scattered in various parts of 
the*city, and for other purposes. In assuming the 
responsibility of acquiring this option from the 
London County Council, Earl Grey affirms that as 
the co-operation of the Dominions with the Mother- 
land is increasingly greater, itis well, in his opinion, 
to collect the interests of the Dominions on one 
central site. By so doing, he considers, provision 
would be made to enable the Dominion grower 
to bring his produce before the notice of the home 
and Continental consumer, and would also enable 
the home manufacturer to get into direct touch 
with the Dominion consumer. He thinks that the 
basement might be used for exhibition purposes, 
and as a consulting room or exchange, where the 
British manufacturer might learn what the men 
in Canada and Australia, and other parts of the 
Empire, want. Itis true the British manufacturer 
is too prone to make what he thinks the other 
ought to have, rather than what is actually 
demanded. If, therefore, he has the opportunity 
of seeing for himself the kind of machinery and 
manufactured articles in use in the Dominions, 
he will be better able to meet the requirements of 
the overseas trade. The object of Earl Grey in 
securing an option, which extends over three years, 
is to afford the Dominion Governments time to 
consider the matter, while by his timely action 
he renders the site available during that period. 


Agricultural Education in Canada.—Two im- 
portant steps have recently been taken in the 
direction of promoting agricultural education in 
the Dominion. The one is the introduction of a 
Bill in the Federal Parliament at Ottawa, by the 
Minister of Agriculture, to provide a fund of ten 
million dollars, to be used as a subsidy, on a 
population basis, to the various provinces, dis- 
tributed over ten years, for the encouragement of 
agriculture in those provinces. The other is a 
scheme, proposed by the Minister of Education of 
the Provincial Government of Manitoba, for 
making every rural school-house in that province 
a primary school of agriculture for the country 
children. In view of the importance of agriculture 
in all its branches, in a country like Canada, the 
above proposals are of the highest practical value. 
By the former, it is hoped to render it possible for 
every young Canadian, who desires to take up 
farming as a profession, to acquire the requisite 
practical and scientific training which may ensure 
success. By the latter, an effort will be made to 
check the flow of young people from the country 
to the towns—a tendency which is nearly as 
marked in the new countries as inthe old. For this 
purpose, the teachers will be helped and encouraged 
to establish school gardens, which will be supplied 
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with seeds, plants, shrubs, and trees at a very low 
cost. .An agricultural expert will be employed 
whose duty it will be to inspect the gardens and 
give practical instruction; and monthly bulletins 
will be issued, with directions for preparing the 
ground, sowing the seed, cultivation, transplanting, 
gathering the crop and storing it for the future use 
of the class. The teachers will also be encouraged 
to take up experiments in the schoolroom, and to 
pursue a course of nature study, which should 
prove both attractive and useful to the scholars. 


American Skyscrapers. — An interesting state- 
ment on the results that have attended the 
erection of many-storied buildings in New York 
has been made by the chief assessment authority 
of that city, Mr. Lawson Purdy, at the request of 
the City Council of Toronto. Mr. Purdy says that 
these high buildings have benefited no one, not 
even the landowners, and that they have brought 
untold harm to tens of thousands of people by 
compelling them to perform their work in rooms 
far removed from daylight and fresh air. The 
Council’s request for information on the subject 
was made in view of certain applications re- 
ceived for the erection of some lofty structures in 
Toronto City. But, notwithstanding Mr. Purdy’s 
emphatic condemnation of such erections, it appears 
that the applications under consideration were 
granted. These include an office building 250 feet 
high, of twenty storeys, at the north-east corner of 
King and Yonge Streets, and a bank building of 
190 feet high at the south-west corner of the inter- 
sections of the same streets. A further skyscraper 
of seventeen storeys is also to be erected for an 
hotel in King Street. It is expected, and indeed 
hoped by many, who are convinced of the sound- 
ness of Mr. Purdy’s opinion and of the unsightli- 
ness of this class of building, that public opinion 
will be so roused on the matter as to render 
further permits of the kind unlikely, if not im- 
possible, in Toronto, and, it may be added, in 
other cities of the Dominion. 


Canada’s Iron and Steel Industry.—The iron 
and steel industry of the Dominion has become 
one of the most important of the manufacturing 
industries of the country, as is shown by the 
increased consumption of iron and steel products 
during the last few years. Although the produc- 
tion of pig-iron for 1911 rose to nearly a million 
tons, and that of steel ingots and castings to 
882,000 tons, that increased output did not supply 
more than 30 per cent. of the tonnage of iron and 
steel consumed in Canada, necessitating the im- 
portation of 100 million dollars’ worth of materials 
of this class during 1911. Two-thirds of these 
imports came from the United States, the United 
States Corporation alone having supplied from 
350,000 to 400,000 tons per annum during recent 
years, representing a value of from twelve to 
fifteen millions of dollars, the average duty 
charged on which has been from six to seven 
dollars a ton. In order to cope with the trade 
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that has been opened in Canada, and to save the 
necessary import duties, the American Steel Trust 
intends to establish a plant at Sandwich, Ontario, 
on an area of 1,500 acres, purchased by the Corpora- 
tion some five years ago—a proceeding which gives 
point to the advice so often offered to British manu- 
facturers who desire to retain their hold on the 
trade of the Dominions, to establish branch 
concerns inside the “ Protection ”’ wall. 


Silver Fox Farming in Prince Edward Island.— 
A flourishing small industry of Prince Edward 
Island, according to a report of the Canadian 
Commission on Conservation, appears to be silver 
fox farming. It is estimated that the fur value of 
a silver fox varies from £60 to £500, according to 
the quality of the pelt. Higher prices, however, 
are given for foxes for breeding purposes. In 1911 
prices rose to £1,000 a pair, and towards the time 
of littering in 1912 one pair sold for £4,000. In 
the closing months of 1912 old breeders were 
valued at from £3,000 to £7,000. This remark- 
able rise in prices was occasioned by the 
keen demand for breeding-stock by individuals 
and companies desiring to establish fox ranches. 
It is stated that there is such an active demand for 
breeders, that few foxes fitted for breeding are now 
slaughtered for the fur. Ultimately, however, as 
the Commission points out, the fur will determine 
the value of silver foxes, and not the prices paid for 
breeders; but it is believed fox farming will become 
a permanent and profitable business. The pioneer 
of fox ranching states that thirty-five years ago he 
bought a pair of silver foxes. These gave a litter 
of four, but they were not the stock desired. 
Shortly after he secured a pair of silver blacks, and 
from these the blacks which have acquired such 
signal value were developed. His ranch, which is 
remote from any public road, consists of five acres 
of fir, spruce, cedar and hardwood, constituting 
the conditions and surroundings to which the foxes 
are accustomed in their wild state. The foxes are 
enclosed in pens 40 ft. by 50 ft., or, in a few cases, 
50 ft. by 50ft., and in each pen there are numerous 
trees and a grass covering. The fur is improved by 
contact with the bushes, while the grass assists 
cleanliness. This little industry may well claim 
the attention of some of the country gentlemen of 
ingland, who are desirous of finding suitable open- 
air employment for their sons. 


Sydney (New South Wales) University. — 
Some important innovations in the work and plans 
of Sydney University — the object of which is 
to popularise that institution and to bring its 
advantages within reach of all classes of students— 
have been adopted by the Sydney University Act. 
By that Act, provision is made for the establishment 
of evening “ tutorial classes ” in science, economics, 
ancient and modern history, and sociology. These 
classes are not simply for undergraduates, nor are 
they in the nature of University extension lectures. 
The lecturer becomes a tutor, and each student 
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will be required to have a fixed purpose and con- 
tinuity of effort. .The Act also provides for one 
exhibition or scholarship for every 500 persons in 
the State, between the ages of seventeen and twenty. 
The exhibitioners will be exempt from payment 
of matriculation, tuition, or degree fees, and the 
exhibitions are tenable subject to satisfying the 
senate as to progress and conduct. Under what 
is called the limitation clause, 95 per cent. of these 
exhibitions are to be given for competition among 
the secondary schools, whether State or private, 
provided the private school secures registration as 
efficient, after inspection by a State officer. Five 
per cent. of the exhibitions are reserved to what may 
be called adult students, who qualify for entrance 
to the University by matriculation. The result of 
this effort to popularise Sydney University will 
be watched with interest by other Australian 
Universities, and if it be found successful will, 
without doubt, lead to similar arrangements in the 
other States. 


A Western Australian Electric-power Scheme.— 
An agreement has been made between the Western 
Australian Government and the City Council of 
Perth, the capital of the State, by which the 
Government undertakes to supply the metropolis 
with an electric-power system for the purpose of 
running the tram and lighting services of the city, 
and all industrial plants. The idea is that, by the 
Government and the municipality working together, 
power will be provided at a cheaper rate than is 
possible by either of them working independently. 
By this arrangement, the Government is to find 
the capital cost for the erection of a 9,000 kilowatt 
power-station, retaining full control over the 
operation of the plant. Bulk current will thus 
be supplied to the municipality at the cost of 
generating the electricity actually used, plus 7 per 
cent. per annum for interest, depreciation, and 
sinking fund charges. It is estimated that by 
this scheme current will be produced at less than 
3d. per unit, which represents an enormous saving 
on the present cost. Other directions in which 
the power generated at the new station may be 
profitably employed have been suggested by the 
Government engineers. Tenders-have been called 
by the Agent-General in London for the erection 
and equipment of the station. It will be interesting 
to note whether, and with what effect, the appli- 
cation of this communal arrangement can be made 
to other cities of Western Australia, and whether 
other Australian States are likely to adopt similar 
plans of united action between their Governments 
and leading municipalities. 


New South Wales’ Coal Resources —A summary 
of facts on the coal resources of New South Wales 
has been issued by the Geological Survey of that 
State (Sydney, 1912), prepared by the Government 
geologist. It is pointed out that coal constitutes 
the most important of the varied mineral resources 
of New South Wales, and that the deposits are 
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both of much greater extent and of much better 
quality than those of the other Australian States. 
This must ultimately cause New South Wales to 
become the chief centre of manufacturing indus- 
tries in Australia, if not in the whole southern 
hemisphere. For a distance of 200 miles the 
deposits extend along the seaboard, so that they 
are excellently situated for export. The discovery 
of coal in the State dates back to 1797, when it 
was found in the sea-clifis, in both the existing 
northern and southern coalfields. At the present 
time, and for many years, the Newcastle coal of 
New South Wales has furnished the chief Aus- 
tralian coal supply, both for consumption in the 
Commonwealth and for export. In regard to this 
coal, the report states that boring operations have 
shown that the Newcastle measures extend con- 
tinuously beneath the main coal basin, occupying 
an area of about 16,000 square miles along the 
eastern coast. A rough estimate gives a total 
quantity of 115,346,880,000 tons of available fuel 
in the permo-carboniferous measures above 4,000 
feet. 


CORRESPONDENCE. 


THE USE OF WHITE LEAD IN 
PAINTING. 


A previous engagement prevented my attendance 
at Mr. Noel Heaton’s paper on this subject on 
the 12th inst. I the more regret this because I have 
had some fifty years’ experience in the use of 
white lead for painting, and because, on reading 
the printed paper, it appears to me to be the best 
and most fair-minded of the many papers which 
have been published on a subject so important to 
many thousands of people. It is thoroughly 
scientific in its treatment of the facts, and based on 
a complete knowledge of the practical questions 
arising from them. Ever since the useful inquirieg 
as to the causes of lead-poisoning in various 
industries began some years ago, there have been 
ceaseless efforts to exaggerate the dangers attending 
the use of white lead, and the advantages of other 
forms of painting material. One can but recognise 
that much of this exaggeration is not disinterested. 
The alarm is constantly sounded, the legislation of 
foreign Governments misrepresented, all unfavour- 
able evidence carefully collected and put forward. 
Perhaps you will allow me, after so long an ex- 
perience, and being entirely free, for some years 
past, of any interest in the matter, to state the 
result of that experience. First, then, for most of 
the practical purposes of painting, white lead is 
without a rival for good work. Secondly, except 
for a very few men who are constitutionally prone 
to be affected, the properly trained, temperate, and 
cleanly painter, who observes a few simple rules, 
has practically nothing to fear in following his 
calling. I have known many hundreds of painters ; 
they have been as active, as healthy, and, for 
the most part, more personally cleanly—from their 
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training—than bricklayers, plasterers or joiners, 
whom I have also employed. I have known a few 
cases, not many, of painter’s colic, which have 
soon been cured by prompt treatment; but I can 
only remember one fatal case, that of a most 
respectable, well- conducted man, but who was 
personally untidy and careless of himself. 

Now that is the result of an experience of nearly 
fifty years, but the painters employed were all 
properly trained men. The fact that contributes 
largely to the statistics of ‘‘plumbism”’ is that 
now so many untrained men find employment as 
painters, They have not been taught, and there- 
fore do not appreciate the importance of personal 
cleanliness, which is very contrary to their pre- 
vious habits. I may give an instance from recent 
observation. A few months ago, as I sat down to 
lunch, I noticed that a man was painting the lamp- 
post in front of my window. His right hand was 
so entirely green that, for a moment, I thought he 
was wearing a glove, but then saw that his forearm 
was streaked with the same colour up to the elbow 
—the colour of the lamp-post. 

Now, either he had taken his mid-day meal in 
this condition, or he had arrived at such a state 
in about half-an-hour. He has probably added to 
the “ plumbism”’ statistics. I do not fora moment 
suggest that there are no dangers. There are 
dangers in every employment. I remember a most 
artistic, exceptionally able wood-carver in my 
employ, who died from cutting his thumb while at 
work. Painters run risks while.working on ladders 
or scaffolds, as do those in other building trades. 
But I do assert that the painter who has been 
trained in the proper use of his tools and materials, 
and in the simple precautions which are necessary, 
runs no more risk in his work than do those in 
other trades. The man who finds himself con- 
stitutionally unfit should at once adopt some other 


calling. J. D. Crace. 


GENERAL NOTES. 


THE CEYLON COFFEE Inpustry.—lIt is said that 
coffee was introduced into Ceylon by the Arabs 
before the’ invasion of the Portuguese, and that it 
was systematically cultivated there by the Dutch 
in 1690. The first English plantation was started 
in 1825. The industry grew at a rapid rate and, 
in 1887, it was estimated that £14,000,000 were 
invested in coffee cultivation in Ceylon. In 1869 
the disease known as Hemileia vastatrix appeared, 
and by 1887 had nearly ruined the entire industry, 
and a large portion of the land devoted to coffee 
was given over to tea, The best varieties of coffee 
on the island are grown at an altitude of from 
3,000 to 4,000 feet, although in some instances 
good plantations are found at an altitude of 
6,000 feet. The Ceylon coffees are classed 
commercially as “ Native Plantation,” “ Liberian,” 
and ‘‘ Mountain.” 
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INTERNATIONAL BUILDING EXHIBITION, LEIPZIG. 
—The International Building Exhibition will be 
held at Leipzig from May to October, 1913. The 
area at present appropriated is about 400,000 square 
metres (99 acres), and it can be extended if neces- 
sary at any time. The division into sections, as to 
which exhaustive information will be found in the 
plan of classification, will be as follows :—(1) Archi- 
tecture, 8 groups with 33 sub-sections. (2) The 
literature of architecture and building, technical 
educational institutions, office requisites for archi- 
tects and engineers; 3 groups. (3) Building 
materials, their manufacture or preparation and 
use; 20 groups with 24 sub-sections. (4) Machines, 
tools and apparatus used in building; 5 groups and 
2 sub-sections. (5) Sale and purchase of building 
land, building finance, estate agencies, insurances 
in connection with dwelling-houses, book-keeping 
` for builders and architects; 5 groups. (6) Building 
sanitation for dwellings, factories and streets, 
protection of workers from injury, first-aid and 
other provisions for their health and comfort, 
precautions against fire, old age and invalid 
insurance; 6 groups. (7) Gymnastics, games and 
sports. (8) Testing of building materials, technical 
demonstrations. The special supplementary ex- 
hibitions will accommodate various subsidiary 
branches of architecture and building, such as 
lighting, glass, frescoed halls and dwelling-rooms, 
tapestried rooms, etc. In short, the exhibition 
will embrace all home and foreign products and 
appliances used in building above and below the 
ground, or for interior decoration, furniture and 
fittings, and building materials of all kinds. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


APRIL 2.— Proressor Vivian B. Lewes, 
F.I.C., F.C.8., “The Testing of Safety Ex- 
plosives.” Sır Henry HARDINGE Cunynec- 
HAME, K.C.B., will preside. 


APRIL 9.— Frank BAILEY, 
“ Electric Supply in London.” 


M.Inst.C.E., 


Aprit 16.—WatteR C. Hancock, B.A., “The 
Physical Properties of Clay.” 


APRIL 23.—H. V. Lancuester, F.R.I.B.A., 
“ The Architectural Treatment of Shops.” 


APRIL 30.—F. G. Oev, C.B., LL.D., “The 
New Science Museum.” 


May 7.—AxEL WE IN, A.I.N.A., “ Life-saving 
at Sea.” Sır Joun Cameron Lamp, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 
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INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

APRIL 17.—N. G. CHoutme.ey, C.S.I., late 
Commissioner, Magwe Division, Burma, ‘“ The 
Burma Oil Fields.” 

May 29.—Sin Joun Benton, K.C.LE., “ Irri- 
gation in India.” 


HOWARD LECTURES.” 
Monday evenings, at 8 o’clock :— 


PROFESSOR JOSEPH ERNEST PETAVEL, M.Sc., 
F.R.S., “ Aeronautics.” Three Lectures. 


Syllabus. 

LECTURE I.—Marcu 31.—Introduction—General 
laws of aerodynamics—Distribution of pressure on 
a wing surface—Lift and efficiency of wings— 
Resistance of spars and struts — Shape and 
efficiency of propellers. 

LECTURE II.—Aprit 7.—Principles of aero- 
plane design—Loading and velocity—Resistance 
and power—Stresses and factors of safety. 

LECTURE Iil.—Aprit 14.—Flight problems— 
Meteorological conditions—Gusts and ‘‘ Remous”’ 
—Gyroscopic forces—Stability and ease of contro]— 
Speed and safety—Relative advantages of aircraft 
—Monoplane v. biplane—Aeroplane v. dirigible. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Davin SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


MEETINGS FOR THE ENSUING WEEK. 


WEDNESDAY, MARCH 26... Aeronautical Society, at the Royal 
United Service Institution, Whitehall, S.W., 
8p.m. Annual General Meeting. 

8.30 p.m. Commander C. R. Samson, “ Hydro 
aeroplanes.” 

THURSDAY, MARCH 27...Concrete Institute, 296, Vauxhall 
Bridge-road, S.W., 7.30 p.m. Professor 8. H. 
Dixon, “ Beams and Props for Mines.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. A. Radclyffe Dugmore, ‘ Stalking 
Big Game with a Camera.” 

Carpenters, Worshipful Company of, Carpenters’ 
Hall, London-wall, E.C., 8 pm. Mr. J. B. 
Thorp, “ A Sketch of Old London up to the Great 
Fire.” 


Correction.—Mr. J. G. McIntosh writes to ex- 
plain that the statement he made in the discussion 
on Mr. Noel Heaton’s paper on ‘‘ The Use of White 
Lead in Painting,” about the use of zinc oxide in 
France, was not correctly reported. He does not 
wish it to be understood that the use of zine oxide 
was forbidden in that country. 


* This course of lectures, previously announced as Cantor 
Lectures, will be delivered under the Howard Trust. 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICE. 


NEXT WEEK. 
Monpay, Marcu 31st, 8 p.m, (Howard Lec- 


ture.) PROFESSOR JOSEPH ERNEST PETAVEL, 
M.Sc., F.R.S., “ Aeronautics.” (Lecture I.) 


WEDNESDAY, APRIL 2nd, 8 p.m. (Ordinary 
Meeting.) PRroressor Vivian B. Lewes, F.I.C., 
F.C.S., “The Testing of Safety Explosives.” 
Sir Henry Harpince Cunyncuame, K.C.B., 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number, 


EXAMINATIONS. 


[In the year 1897 the International Congress 
of Technical Education held its meeting in 
London, at the Society of Arts’ House. At 
this meeting a paper on the history of the 
Society’s Examinations was read by the Secre- 
tary, Sir Henry Trueman Wood. The paper, 
with certain additions, was reprinted in the 
Journal in 1903, and again in 1909. It is now 
reissued with such further alterations and 
additions as are required to bring it up to date, 
and to adapt it for publication as a chapter in 
the forthcoming History of the Society. ] 


EARLY HISTORY. 

The examination system of the Society, 
which afterwards attained such large proportions, 
was started as an adjunct to the “Union 
of Institutions,” In November, 1851, Harry 
Chester submitted to the Council a scheme for 
the formation of a union of mechanics’ institu- 
tions, the principal object of which was to 
encourage the founding of such institutions, 
and to develop the educational facilities which 
they provided. As they were meant to help 
the education of artisans, it was considered that 
their promotion came legitimately within the 
scope of the Society of Arts. 


Though it was many years before the ex- 
aminations attained their present dimensions, 
they were popular from the first, and much 
appreciated. There is this special interest 
associated with them, that the system they 
started was afterwards adopted by the Univer- 
sities, the Science and Art Department, the 
City Guilds Institute, and many other bodies. 
There seems no good reason to claim any direct 
connection between the Society’s examinations 
and the local examinations of the two Univer- 
sities, though Mr. Hawes, in his chairman’s 
address in November, 1863,* says that they 
originated from “a suggestion of one of our 
examiners that the Universities should do for 
the class immediately above those for whom 
our examinations were intended,” what the 
Society had done for its own candidates, but the 
Government system certainly grew out of that 
started by the Society, and the Guilds Institutes 
took over and developed the technological 
examinations founded by the Society. 

Among the early suggestions for the utilisa- 
tion and development of these institutions was 
a proposal for a general system of examinations 
among their members. In December, 1853, 
Mr. Chester definitely proposed the establish- 
ment of such a system, and in the spring of 
1854 a scheme of examinations was published, 
The scheme was of a very comprehensive 
character, and included the following subjects : 
—(1) Mathematical Sciences; (2) Experi- 
mental Sciences; (3) Sciences of Observation ; 
(4) Mechanical Sciences; (5) Social Sciences ; 
(6) Fine Arts; (7) Moral and Metaphysical 
Sciences; (8) Literature. This very elaborate 
programme proved a little impracticable, and it 
is not to be wondered at that only a single 
candidate offered himself for examination in 
March, 1854. The promoters of the movement 
were not, however, discouraged; the scheme 
was remodelled, principally by Dr. Booth, and 


* Journal, Vol. XII. p. 5. 
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in 1856 an examination of 62 candidates was 
held at. the ‘Society’ s house... The subjects _ of 
this first examination were os 1) Book-keeping ; 
(2) Arithmetic ; (3) Algebra; (4) Mensuration ; 
(5) Geometry ; (6) Mechanics ; (7) Chemistry ; 
(8) Animal Physiology ; (9) Botany ; (10) Agri- 
culture ; (11) Geography ; -(12) Physical Geo- 
graphy; (13) English History; (14) English 
Literature; (15) Latin and Roman History ; 
(16) French; (17) German; (18) Freehand 
Drawing. ai 

In the following year, 1857, the first attempt 
at provincial examinations was made, and an 
examination was held at Huddersfield, as well 
as in London, the examiners of the Society 
going down for the purpose. The desire of 
increasing the number of examination centres 
and the obvious impossibility of 
examiners simultaneously all over the country, 
led in 1858 to the elaboration of the system of 
local committees to supervise examinations 
worked from a single centre. 


MODERN DEVELOPMENT. 

The system thus started has been developed 
and modified in the course of the fifty years 
which have passed since it was first devised, 
but in principle it remains unaltered. The 
numbers examined are now nearly 30,000, the 
character of the examination has changed, the 
subjects have been altered from time to time, 
but in the method and general system there 
has really been no change whatever. Of this 
system, it may suffice to say that the examina- 
tions are conducted simultaneously at a number 
of different centres throughout the kingdom, 
through the agency of local examination com- 
mittees established for the purpose by the 
Society. The papers in each subject are sent 
down in separate envelopes to the secretary of 
the committee immediately before the day of 
examination. The envelopes are opened in the 
presence of the candidates, and the papers 
distributed. The worked papers are sealed up 
at once and despatched to the office of the Society. 
They are then distributed among the various 
examiners, who report upon them, and the 
results are published. 


THE COLLEGE OF PRECEPTORS. 

It is, however, proper to say that the Society 
of Arts cannot claim the sole credit of the 
invention of the system of local examinations. 
In 1850 the College of Preceptors (established 
in 1846) was considering the best means of 
examining the schools of its members. It com- 
menced by sending down examiners, its first 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


sending . 


March 28, 1913. 


school examination having been held in 
December, 1850, at Nottingham, but in 1853 
the experiment was tried of collecting pupils 
to a centre and examining them by means of 
papers sent down from London. The experiment 


. proving successful, the system was regularly 


organised in the following year, 1854, and has 
been continued ever since. l 

It will be seen that the College of Preceptors’ 
examinations preceded those of the Society of 
Arts by two years, but the objects, the con- 
ditions, and the methods of the two systems 


have been so different that there has never been 


any but the most friendly rivalry between them. 
The College examinations were school examina- 
tions, whereas those of the Society were intended 
for students of all ages, but especially for those 
beyond school age, ‘and a special organisation 
had to be devised for carrying them on. In 
1856 a conference was held at the Society’s 
house between representatives of the two bodies, 
the College being rather afraid that the Society’s 
examinations would interfere with their own. 
It was soon apparent that the two systems were 
intended to occupy different ground, and were 
not likely to affect one another. In practice 
this has proved to be the result, and it has never 
been found that they have interfered in the least ` 
with one another. 


UNIVERSITY AND GOVERNMENT EXAMINATIONS. 


The Society’s methods had many imita- 
tions. The University local examinations were 
established in 1858. They deal with a class 
quite different from the classes for whose benefit 
the Society’s examinations were intended, and 
have always been of a distinctly higher standard. 
The establishment of elementary drawing 
examinations by the Department of Science 
and Art was about contemporaneous with that 
of the Society’s examinations, and as a conse- 
quence of their establishment drawing was 
struck off the Society’s list in 1860. The Science 
examinations began later, in 1861, and as these 
developed it was found that the Society’s ex- 
aminations were in many respects competing 
with those of the Department. The same candi- 
dates were being examined in the same subjects, 
and there was an evident waste of power. In 
1870 this led to the abandonment by the Society 
of seventeen out of the thirty-six subjects then 
included in its programme, l 


THE VALUE OF EXAMINATIONS. 


At the time when the Society’s examinations 
were started, there was no doubt as to the value 
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of examinations as a means of education, or as 
a test of fitness for any employment, especially 
employment by the State. In 1854 a stringent 
qualifying examination was introduced for the 
Home Civil Service, and in the following year 
(1855) the first competitive examination was held 
for appointments in the Civil Service of India. 
Such examinations were regarded as the only 
alternative to patronage and jobbery onthe one 
hand, and as the only opening for deserving merit 
on the other. After half a century the pendulum 
has swung back, and we have now arrived at 
the stage of reaction against over-examination, 
although it is quite certain that no other remedy 
against the evils of patronage in the disposal of 
minor Government appointments has yet been 
discovered, Perhaps it may come to be recog- 
nised that examinations answer well enough as 
a rough test or for sorting men into classes. If 
thirty or forty clerks are wanted for a Govern- 
ment office and there are 100 or 150 applicants, 
it is certain that the men at the top of the list 
will, on the whole, be the best, though one or 
two who might have special qualifications will 
be rejected. 

When it comes to selecting men for special 
posts,examinations are not very satisfactory, and 
this has got by now to be generally admitted. 
Such, however, was not the case in 1853. The 
evils of the old system were evident and obvious ; 
the drawbacks to the new had yet to be dis- 
covered, and so it was naturally regarded as a 
panacea for all existing ills. 

Apart from their value as an impartial 
method of distributing State patronage, there 
are two points in which examinations have, 
or may have, a value—first, as a test of know- 
ledge; and, secondly, as an incentive to the 
acquisition of knowledge. As to their value 
as a genuine test of knowledge, it is rather 
difficult to form an opinion. They can only test 
the information there is in the candidate’s head 
at the moment, and in too many cases that 
information has acquired but a temporary 
resting-place there. An examination is, probably, 
a better test of a candidate’s power of acquiring 
knowledge than it is of the amount he possesses, 
and perhaps that may be considered as an 
argument in its favour. As a matter of fact, the 
question cannot be answered in general terms. 
Perhaps no better test need be desired of a 
man’s mathematical knowledge than the mathe- 
matical tripos at Cambridge. On the other 
hand, an elementary examination in physics or 
chemistry, or indeed in most other subjects, 
offers. but a poor means of estimating the real 
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amount of knowledge possessed by a candidate. 
But it must always be remembered that on the 
whole a student who has passed an examination 
is probably a little better informed and a little 
better instructed than one who has failed, and 
if the possession of an elementary certificate 
does not amount to a great deal, at all events 
it means something. St 

As an incentive to the acquisition of knowledge, 
it is evident that the present system of exami- 
nation has considerable value; its enormous 
extent alone is sufficient to show that. There 
are very few such earnest students as to be 
satisfied with the acquisition of knowledge for 
its own sake, and in the case of most people, 
especially of young people, an artificial stimulus 
is required. This stimulus, it is found, can 
very satisfactorily be provided by hall-marking 
those who have passed an examination, and 
allowing them to bear some special title—as 
** Dr.” or the like—or permitting them to attach 
certain initials to their names. 

There is, therefore, a good deal to be said in 
favour of general examinations, although there 
is also a good deal to be said against them on the 
score of the superficiality of the knowledge that 
they tend to produce, and also on account of the 
very erroneous idea that has been disseminated 
that the fact of a student having at some 
time passed an examination is any evidence 
of his possessing a knowledge of the subject in 
which he has been examined. l l 


CHARACTER OF THE SOCIETY'S EXAMINATIONS. 
It was not very long before the general system 
of the examinations took a definite shape, and 
they assumed the commercial character they have 


_ ever since maintained. The institutions through 


whose agency the examinations were held were 
originally intended for the benefit of the artisan 
class, but as they developed they drew their 
members more and more from middle-class folk, 
and adapted whatever education they provided 
to the needs of clerks and professional people 
rather than to those of work-people. Naturally 
the examinations were affected by the same 
influences, and their character was modified 
accordingly. The non-commercial subjects were 
gradually dropped out, and subjects which were 
considered to have a distinct commercial value 
were introduced. Book-keeping first appears 
as a separate subject in 1859; before that date 
it was included in arithmetic. Shorthand was 
introduced in 1876, and typewriting in 1891. 

It has always been a question whether the 
system adopted from the beginning by the 
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Society, of holding separate examinations in 


separate subjects is the best, or whether it might — 


not be better to classify the subjects, and only 
issue certificates on the result of an examination 
held in a number of specified subjects. The expe- 
rience of the Society certainly shows that the 
system of separate examinations is the more 
popular, and there is much to be said as to its 
actual merits. The arguments in its favour 
were very strongly put by Professor Huxley 
many years ago in an address which he 
delivered on the occasion of the opening of the 
Johns Hopkins University at Baltimore. He 
said: “It [the system of separate subject 
examinations] allows the student to. concentrate 
his mind upon what he is about for the time 
~ being, and then to dismiss it. Those who are 
occupied in intellectual work will, I think, agree 
with me that it is important, not so much to 
know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in 
this way, it is easy to renew your knowledge 
when you have forgotten it; and when you 
begin to take the subject up again, it slides back 
upon the familiar grooves with great facility.’’* 


BoarD oF EXAMINERS. ` 

. When the scheme was first started, a very 
strong Board of Examiners was formed, in- 
cluding amongst others such names as the 
following: Sir George Airy, the Astronomer 
Royal; Dr. Temple, then Headmaster of Rugby, 
and afterwards Archbishop of Canterbury ; 
Dr. Vaughan, Headmaster of Harrow, and 
afterwards Dean of Llandaff and Master of the 
Temple; Dr. Liddell, Headmaster of West- 
minster, and afterwards Dean of Christchurch ; 
Dr. William Sharpey, for long Secretary of the 
Royal Society; William Spottiswoode, after- 
wards President of the Royal Society; Canon 
Moseley, one of the first Inspectors of Schools ; 
Richard Dawes, Dean of Hereford; Harvey 
Goodwin, Dean of Ely, and afterwards. Bishop 
of Carlisle; Charles Neate, the well-known 
economist and political writer; Robert Hunt, 
the Keeper of Mining Records; (Sir) E. G. 
Creasy, the historian, author of the “ Fifteen 
Decisive Battles of the World ”?” ; and Professors 
W. B. Carpenter, A. W. Williamson, Bartholo- 
mew ‘Price; Baden Powell, and T. M. Goodeve. 

For some time the control of the examinations 
was left entirely in the hands of this Board ; 
but the arrangement was not found a wholly 
satisfactory one, and it was thought better that 


* Huxley’s “ American Addresses ” (1877), p. 116. 
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‘the Council should take over the direct manage- 


ment of the examinations. Accordingly the 
Board was dissolved in 1857, after which date 
the examiners were paid a fee. Previously their 
services had been honorary. 


CIVIL SERVICE APPOINTMENTS. 


Until the introduction of a competitive 
examination for posts in the Civil Service it was 
a not uncommon practice for Ministers to place 
at the disposal of the Society a few appoint- 
ments in their Departments, and from their first - 
establishment down to the year 1864 a good 
many clerkships in Government offices were 
thus obtained by candidates in the Society’s 
examinations. 


PROGRESS UP TO 1869, 


To the Society’s examinations in 1858 fifty- — 
eight institutions sent-up 288 candidates; in 
the following year there were 480; in 1860, 586. 
The numbers increased steadily till 1865, when 
there were 1,899; the next year showed a slight 
diminution, and then there was a further 
increase, till the number of 2,160 was reached in 
1869. This was largest number examined under 
the original system. 

In 1871, when the Council was considering the 
establishment of a system of technological 
examinations, of which an account is given below, 
they passed a resolution to discontinue the 
general examinations, but on the application of 
some of the more important of the Institutions 
in Union, they rescinded the resolution and 
determined to continue the examinations for a 
further period. This was done, on the same 
system as before, till 1876, when the programme 
was revised, and the plan on which certificates 
were granted was somewhat modified. Pre- 
viously, certificates had been granted for single 
subjects, but in that year a “ Commercial 
Certificate ’? was established in addition, to take 
which it was necessary to pass in at least three 
subjects. Very few of these certificates were 
ever taken, the system of single certificates for 
single subjects being more popular and better 
suited to the needs of the class of students who 
take up the Society’s examinations. 


PrRINcE Consort’s PRIZE. 

Before his death in 1861, Prince Albert 
offered a prize of twenty-five guineas to the 
candidate who obtained the largest number of 
first-class. certificates in four consecutive years 
(including the year of the award). This was 
first awarded in 1862, and after his death 
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the prize was continued by Queen Victoria. It 
was awarded annually under the title of the 
‘* Prince Consort’s Prize ” up to 1879, when the 
proposed abandonment of the examinations 
referred to below, unfortunately led to its 
discontinuance. 


CHANGES IN SYSTEM. 


In 1879 the question of abandoning the 
examinations again arose, it being thought that 
the ground was covered by other agencies. To 
quote from the report of the Examination 
Committee in 1879 :— 


“The Committee feel that the time has now 
come when the Society should cease to compete 
with other educational agencies more influential 
in the work of examination. With the Education 
Department examining millions of children in 
elementary schools, and thousands of young per- 
sons in night classes; with the Universities hold- 
ing their local examinations throughout the 
country, for young persons of a higher class; with 
the Science and Art Department examining 
students in every branch of science and art: with 
the new City Institute developing yet further the 
technological examinations just handed over to 
them by the Society; with other agencies, such as 
the College of Preceptors, doing kindred work, the 
Society of Arts may well retire from the field, 
having in all these various directions acted as 
pioneer. It held science examinations before the 
Science Department, examinations in literature 
before the Universities went afield to meet the 
classes who could not go to Oxford or to Cambridge. 
It has seen the system it established develop, with 
the aid of Government funds, as it could never 
have grown without such help, and the time has 
now arrived when it may cease to compete with 
the agencies it has done so much to foster.” 


In pursuance of the course recommended in 
this report, no examination was held in 1881, 
but again, some of the institutions where the 
examinations were held protested, and on 
further consideration it was determined to 
continue the examinations, but to try whether 
they. could not be made self-supporting. 
Hitherto they had been free. In 1882 a fee of 
2s. 6d. was charged to each candidate, and this 
charge has since been continued. The ‘“ Com- 
mercial Certificate ’’ was abandoned, and the old 
system was resumed of giving a separate certifi- 
cate for each subject. The natural result of 
fees being charged was a considerable falling-off 
in the numbers examined. In 1882 only 695 
papers were worked as compared with 2,325 in 
1880. ‘The numbers, however, soon began to 
increase again. In 1890 there were 2,474; in 
1895, 5,108; and in 1900, 9,808. This very 
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considerable increase was doubtless to a very 
great extent due to the facts that the County 
Councils had, by the Technical Instruction Act, 
1889, been placed in possession of large funds 
available for the promotion of technical educa- 
tion; and that certain commercial subjects 
were scheduled by the Science and Art Depart- 
ment as subjects coming within the scope of the 
Act. The commercial subjects so scheduled 
were precisely those in which the Society of Arts 
examined. 


FURTHER MODIFICATIONS. 


In 1905 some considerable modifications were 
made in the general programme.* Inthe system 
existing in 1904 there were two grades—Senior 
and Junior. In the Senior there were threeclasses, 
and in the Junior, or Elementary, there was one. 
For some years past suggestions had been made 
from various quarters to the Council that it 
would be desirable to establish a higher grade of 
examination, which might be taken by more 
advanced students than those entering for the 
examinations as they then were. After very 
careful consideration, and a good deal of corre- 
spondence with the local committees, it was 
determined that the examinations should ~ be 
arranged under threc stages. Stage I. was to 
be elementary; Stage II., intermediate; and 
Stage IIL, advanced. The elementary was to 
be, as before, a pass examination, and in each 
of the two upper stages there were to be two 
classes. It was proposed that the advanced 
stage (No. IIJ.) should practically correspond 
with the first class of the old Grade II. and 
the upper part of the second class, while the 
idea was put forward that the standard should 
be very gradually advanced. The inter- 
mediate stage was made up of the third ‘class 
and the lower part of the old second class 
of Grade II. . 

This system has since been carried on without 
any alteration, and it has been found to work 
very well. The advance in the standard has 
been but trifling, as it was found from the 
general character of the papers sent in that any 
considerable elevation of the standard would 
involve an undue amount of rejections—that is 
to say, more than a third of the candidates 
entering. Some new subjects were also added 
to the advanced stage, the principal of which 
were commercial law and accounting and 


. * During the preceding ten years, no changes of import- 
ance were made. Domestic Economy, which had been in 
the programme almost from the beginning, was dropped in 
1901. 
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banking. © A slight change was also made in 
the fees, those for the. advanced and inter- 
mediate being left as before at 2s. 6d., and for 
the elementary stage the fee was fixed at 2s., 
with a reduction of ls. for every subject: after 
the first subject taken up. 

`- ‘The. -new. system resulted in a very large 
increase ‘of candidates, from 17,771 in 1904, to 
21,253 in 1905, 22,597 in 1908, and 28,644 
in 1911, This is the highest number yet 
reached. | 


Tae Lonpon County COUNCIL. 

In 1912 the Education Committee of the 
London County Council took over the super- 
intendence. of the London examinations, and 
thus provided an independent local authority 
responsible for the work previously carried out 
by voluntary committees. The example is being 
followed in nearly all the large provincial centres, 
and much is hoped from this most recent de- 
velopment. It is, ‘however, at the present time 
too novel for much to be said about it here. 


VALUE OF THE CERTIFICATES. 


As regards the practical value of the three 
sets .of certificates, it may safely be said that 
a certificate of the advanced grade (especially 
of the first class) may be taken to afford an 
employer a reasonable assurance of a competent 
knowledge of the subject (so far as it can be 
tested by examination) on the part of a candidate 
- for employment who presents it. A certificate 
of the intermediate grade may be taken as 
evidence that the person presenting it has made 
a study of the subject and has made some 
progress in that study. An elementary certi- 
ficate in the hands of a young person shows that 
special study of the subject has been attempted, 
and. its successful pursuit looked forward to in 
the future. It must be remembered that this 
grade is only intended for young persons of, or 
just over, school age. 

| EXAMINATIONS FOR SOLDIERS. 

Tn-1907, at the request of the Army Council, 
it was arranged that a special annual examina- 
tion in Shorthand should be held for soldiers at 
any centre fixed by the Army Council at any 
place in the Empire. Such an examination has 
been held every year since. The number of 
centres has generally been about twenty-five ; 
they have been situated in the United Kingdom, 
“India, South Africa, Egypt, and Malta. The 
average number of candidates is between sixty- 
three and sixty-four, of whom 75 per cent. pass. 
This is much above the average of shorthand 
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examinations. There are also a good many 
soldier shorthand writers who hold certificates 
obtained at the Society’ s ordinary examina- 
tions. ; 
In 1908 and 1909 also, at. the request of the 3 
Army Council, a similar examination for soldiers | 
in typewriting was carried out. All the work 
was good, but the entries were not sufficiently 
numerous to justify the expenditure, the cost 
of printing the necessary papers for such a 

subject for a few candidates being relatively 

considerable, and so the examination ‘was a: 
continued. -=i 


ELEMENTARY EXAMINATIONS. 


In addition to its Commercial Knowledge 
Examinations, the Society conducted, from. 1856 
to 1894, Elementary Examinations. “These were 
of the same character as the general examina- 
tions, but much simpler. ` They were really 
carried on by the district unions and local 
boards in connection with the Society. All the 
Society did was to supply identical examination 
papers, the results being examined and certi- 
ficates awarded by examiners appointed by the 
local boards.. The Society supplied the certi- 
ficates, but accepted no responsibility as to their 
award. The system, though useful at its first 
establishment, was never found to work in a 
very satisfactory manner, and in 1895 it was 
abandoned. : 

There was, however, always a | demand for 
examinations of a more elementary ‘character 
than the general examinations, and in con- 
sequence elementary examinations in | modern 
languages (French, German, and Spanish) 
were established in 1897. These were fully 
appreciated, and eventually, in’ 1901, an ele- 
mentary or preliminary grade was added, with 
two classes only, passes and failures... The sub- 
jects selected for this grade included Hand- 
writing and Correspondence, Shorthand, Book- 
keeping, Arithmetic, Typewriting, Commercial 
Geography, French, and German, Spanish 
was added in 1904, and Italian in 1905. In 
the first year in which these Elementary Exami~ 
nations were held (1901), there were 4,458 papers 
worked in the different subjects, of which 2,494 
passed and 1,964 failed. The percentage of suc- 
cesses and of failures was, therefore, 56 and 44. 
There has since been a.continuous growth, till 
in 1912 the numbers reached 11,448, with a per- 
centage of 64:99 successes and 35-01 failures. 
It may, therefore, fairly be concluded that the 
increased numbers have been accompanied by 
a perceptible mo pro vemen in quality. 
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TECHNOLOGICAL EXAMINATIONS. 

The. Technological Examinations, referred to 
above, were instituted in 1873, at the suggestion 
of Sir John Donnelly. Some account of the 
circumstances -which led to their origin has 
already been given in a recent article dealing 
with the Society’s history.* These exami- 
nations were intended to test the knowledge 
possessed by artisans of the subject-matter 
óf their respective industries. It was arranged 
that they should be held in connection with 
the May examinations of the Science and Art 


Department, the technological papers being 


given out with those of the Department. Before 
a candidate could obtain a certificate, he was 
also required to pass an examination by the 


Department in certain specified science subjects, 


these varying according to the technological 
subject taken up. . Certificates of three grades 
were given—elementary, advanced, and honours 
—corresponding with those of the Department 
examination. No attempt was made to test 
practical skill, but each candidate was required 


to produce a certificate from his employer in 


which his competence was stated. The number 
of candidates was never great. 
year (1873) only six entered, and the numbers 
gradually increased to 68 in 1870, and 184 in 
1878.f 

- In 1879, on the foundation of the City and 
Guilds of London Institute, the Technological 
Examinations were handed over to that body. 
From the funds placed at its disposal by the 
City Companies the Institute was able to offer 
to teachers payments on the results of the 
examinations like the grants of the Science and 
_ Art Department. Teachers were thus enabled 
to form classes and to send pupils in for the 
examinations, and a large increase in the number 
of candidates took place. 
now form an important part of the Institute’s 
work, and attract annually a very large number 
of candidates. In 1910 the number examined 
was 24,508. Large additions have also been 
made to the list of subjects, which now number 
75. No great change has been made in the 


general character or system, which remains 


much the same as that proposed by Sir John 
Donnelly, but the details have been considerably 
modified, and, in some cases, a practical exami- 
nation, to test handicraft skill, has been provided. 
* Journal, Vol. LXI. Jan. 3rd, 1913, p. 163. = 
+ The following were the subjects included in the 1878 
examinations :—Cotton manufacture, Paper, Silk, Steel, 


Carriage-building, Manufacture of Pottery and Porcelain. 
Gas manufacture, Glass, Cloth, Silk-dyeing, Wool-dyeing, 


Calico-bleaching, dyeing, and printing, Alkali manufacture, 


Blow-pipe analysis. 
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| EXAMINATIONS IN PRACTICAL ComiERcIAL 
KNOWLEDGE. f ; ni 


In 1889 an ‘attempt was made to establish 
a system of examinations in ‘‘ Practical Com- 
mercial Knowledge.’ Syllabuses for two sub- 
jects, “The Commerce of Food”? and “The 
Commerce of Clothing,” were issued, but no 
candidates came forward, and after a second 
year’s trial the proposition was dropped. 


© Viva Voce EXAMINATIONS IN Mover 
LANGUAGES. 


A question which had been for a long time 
before the Council was the holding of viva voce 
examinations in Modern Languages, and as 
far back as 1870 suggestions, made by Mr. Hyde 
Clarke, for holding such examinations locally 
were included in the programme. Very little, 
however, came of these suggestions for that year. 
No definite arrangements were made for holding 
the examinations; it was merely announced 
that if any local board could find a suitable 
examiner in any modern language,. the Society 
would grant a certificate to any candidate 
certified by him as proficient. The experiment 
was tried on a small scale in London, Birming- 
ham, Manchester, Lichfield and Penzance for 
six years, 1870 to 1875, and in that time only 
fifteen candidates qualified. The languages taken 
up were French, German, and Spanish. After 
1875 the experiment was dropped.* ; 

It is quite obvious that no paper examination 
can be an adequate test of knowledge of a spoken 
language; but the difficulties connected with 
the holding of colloquial examinations simul- 
taneously at a number of different centres for a 
long time proved insuperable. In 1902 the idea 
of holding such examinations at the same time 
as the other examinations was abandoned, and 
it was announced. that examinations. in French, | 
German, and Spanish would be held at any date — 
at any of the Society’s examination ‘centres 
where proper arrangements could be made. 
Portuguese and Italian were afterwards added 
to the list of subjects. The experiment proved 
quite successful. In the first year 280 candidates 
were examined. The numbers rose to 681 in 
1905, and this was the highest number reached, 
up to the present time. About 75 per cent. of 
the candidates were successful,. and it was found 
on the whole that nearly all the candidates who 
entered had a very fair colloquial knowledge 
of the language, while certificates of distinction 


* Journal, Vol. XVIIL.. p. 654; Vol. XIX. p.576; Vol. XX.. 
p. 604; also the examination.. programmes- and lists: of 
results for the years 1870-75. l 
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were granted to a great many who showed 
thorough proficiency. No difficulty has been 
experienced in conducting the examinations 
satisfactorily. 


THEORY OF Mouse. 


Although Music was hardly considered as 
coming properly within the range of the Society’s 
work, it was included almost from the first in 
the list of examination subjects. The Theory 
of Music first appears in the 1859 programme, 
the examiner being John Hullah. In that year 
twelve candidates entered, and the numbers 
slowly grew to 324 in 1880. Hullah continued 
to conduct the examination till his death in 
1884. He was succeeded in the following year 
by W. A. Barrett, who for some time previously 
had acted as his assistant. He carried on the 
work until his death in 1891. Sir John Stainer 
acted for one year, 1892, and in 1893 Sir 
Joseph Barnby took it on. He acted for 
three years, and in 1896 Dr. W. G. McNaught, 
who had previously been joint-examiner with 
Barnby, undertook the work, which he has 
since carried on. In 1898 a change in the form 
of the examination was introduced, the subject 
being divided into two, “Harmony” and 
“ Rudiments of Music.” About 700 papers are 
now worked in the two subjects, a certain 
number of candidates taking both. 


Practice or Music. 


In 1879, at the suggestion of Dr. Hullah, 
examinations in Practical Music were established, 
that is to say, examinations at which the actual 
capacity of students to play an instrument, or 
to sing, could be tested. For many years these 
have been held in London only, at a certain 
specified date, though at one time there were 
also a few provincial centres. It was intended 
that these examinations should apply to a less 
advanced class of candidate than those who 
entered for the well-known examinations of the 
Royal Academy of Music, at the time when the 
Society’s system was started, or who now enter 
for those of the Associated Board of the Royal 
‘Academy and the Royal College of Music. It 
is believed that the Society’s examinations have 
fulfilled their purpose, and have proved a useful 
means of encouragement to many musical 
students. Dr. Hullah acted as examiner from 
1879 till his death in 1884, and was succeeded 
by Mr. W. A. Barrett, who died in 1891. The 
work was continued by Sir John Stainer, Sir 
Joseph Barnby, and Mr. W. G. McNaught. In 
1895, Mr. John Farmer was appointed, and he 
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continued to act till 1899, when he was obliged 
to give up the work in consequence of illness, 
which, at a later date, terminated fatally. Since 
his death the examinations have been conducted 
by Dr. Ernest Walker and Mr. Burnham W. 
Horner, who served as~* Assistant Examiners 
to Mr. Farmer. The numbers examined have 
never varied within very wide limits. In the 
first year there were 117 candidates, the numbers 
increased gradually to 276 in 1891, and to 393 
in 1895. The largest number yet examined was 
566 in 1900. During the last few years there 
has been a small but steady diminution. The 
standard has not varied greatly, but is now a 
little higher than it was. The general level of 
attainment is reported by the examiners to be 
slightly higher of recent years. 


CoNCLUSION. 


It will be seen that the development of the 
examinations of the Society during the half 
century covered by this account has been very 
remarkable. The 62 candidates who took part 
in the experimental examination of 1854, had 
increased to 2,825 in 1880. The abandonment 
of the examinations in 1881 caused a great 
falling-off when they were renewed in 1882, but, 
giving round figures only, the 700 candidates of 
that year steadily increased to 9,800 in 1900. 
The Technical Instruction Act of 1889 caused 
the numbers to shoot up in 1901 to over 13,000, 
and the changes introduced in 1905 brought the 
increase in that year up to over 21,000. From 
that date the numbers steadily increased til 
1911, when the total was 28,644; last year 
there was a slight drop to 28,057. 

As to the subject-matter of the examinations, 
the scheme which originally may be said to have 
covered pretty well the whole range of general 
education, except the dead languages, was 
gradually remodelled and reduced until it now 
comprises commercial education alone, with the 
sole exception of music. 

Full details of the present system, with 
syllabuses and past examination papers in the 
different subjects, will be found in the Society’s 
annual Examination Programme, while the 
actual results are given in the lists published 
by the Society as soon as possible after the 
holding of each examination.* 


* The programme for the year, and such programmes of 
previous years as are not out of print, can be obtained at 
the Society’s office, price 44d. each. The results for each 
year can be obtained at the same place; price, for each 
Stage, 6d. 
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HOME INDUSTRIES IN GERMANY. 


Those who are interested in the promotion of 
home industries in this country would do well to 
read a pamphlet,* issued by the Board of Education, 
which describes what is being done by the State 
in Germany to encourage the peasantry in this 
direction. The pamphlet, which is the work of 
Miss Edith Edlmann, is the result of a trip to 
Germany in the autumn of 1910, and is based on 
personal visits to directors of schools, to exhibitions 
and sale depéts, and on information supplied by 
these directors and others with special knowledge 
of the subject. The principal schools described 
are State and State-aided schools for woodwork, 
basket-weaving, embroidery, lace, ceramics, and 
glass in Bavaria; for weaving and embroidery in 
Wiirtemberg; for lace in Saxony; and for small 
iron and steel ware in Hesse-Nassau. 

One of the most important of the seven schools 
for woodwork described by Miss Edlmann is that 
conducted at Berchtesgaden, on the Austrian 
frontier near Salzburg. The drawing-school here 
was founded in 1840, carving was added in 1859, 
and the study plan was revised in 1883 and again 
in 1910. The speciality of the school is brightly- 
painted woodware, such as ornamental boxes, 
cradles, sleighs, go-carts, and toys of all kinds, 
especially animals. In addition to endeavouring 
to improve the quality of the work, the school also 
aims at finding a market for it. It has a four 
years’ course, and gives a thorough training in art 
cabinet-making and figure carving. 

A number of the schools are devoted to women’s 
handicrafts. Thus in Upper Franconia, where the 
snow lies deep and long, the women have for long 
been accustomed to work ihdoors during the winter 
months at white embroidery, and their skill has 
won a market all over Germany and in many 
foreign countries. In 1900 the Government decided 
to start an embroidery school at Enchenreuth, 
where the women could be trained to do work of 
more artistic excellence. As it exists to-day, the 
school consists of classes held during the summer 
months—in the spring and autumn all hands are 
busy in the fields either sowing or digging potatoes. 
Forty or fifty girls are taken each year from the 
elementary schools and trained. Theschool strives 
to bring its teaching into the closest relation with 
peasant art and peasant home industry, and to 
produce saleable goods of high artistic excellence. 
The girls are paid for the work done at the rate of 
20 pf. (about 24d.) an hour. During the winter of 
1910-11 a large number of orders was received, 
and all the girls were kept busy. 

Four schools for teaching pillow-lace have been 
opened in the mountain villages of Stadlern, 
Schénsee, Tiefenbach, and Nordhalben. They are 
free to all girls between the ages of seven and six- 
teen in the respective communes in which they are 
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* “ Education and Peasant Industry. 
State-aided Trade Schools in Germany.” 
Majesty’s Stationery Office. 5d. 
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situated. Expert workers are able to earn about 
two shillings a day, and the general opinion is that 
in addition to the pecuniary profit the girls gain 
much from the discipline of steady employment. 

Miss Edlmann gives interesting accounts of the 
various schools which she visited, but perhaps even 
more suggestive than these particular descriptions 
are the general observations which conclude the 
report. While in some rural districts complaints 
are still made that labour is deserting the land for 
the towns, in others the very opposite cry is heard. 
Dr. Bittmann, Chief Factory Inspector at Baden, 
gives various examples of this tendency :—“ Em- 
ployers are deploring the empty seats in the 
tobacco factories brush-making is much 
hindered by want of women factory hands... 
In Pforzheim three thousand vacant places exist 
in the factories.” The reason, Dr. Bittmann 
thinks, lies in the natural love of a man to be 
“Herr im Hause,” to have some dwelling-place 
and bit of land, however small, that he can call 
his own. ‘To possess this he will face isolation, 
lower wages, and irregular arrival of work. All 
other considerations are outweighed by the fact of 
having escaped from the factory, and being once 
more his own master, leading his life with his 
family working about him.” Dr. Bittmann believes 
that home industry has a great future before it, 
and he .thinks that the growing use of electricity 
may make it possible to decentralise certain kinds 
of work which the introduction of steam-power 
tended to concentrate in factories. The movement 
is one which deserves to be watched with close 
attention, for as Miss Edlmann points out, what is 
true of many German industries is also true of a 
considerable number of the ‘‘ small” trades of this. 
country. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Current Colourings.—Production proceeds ahead 
of requirement, and the novelties the public 
admire in the shops are already old to the manu- 
facturer. It is discovered this spring, by Paris 
newspaper correspondents, that manufacturers and 
fashion artists have been taking lessons from the 
futurist school of art. The preparations now 
made visible began some six months or more ago, 
when word was passed round that the new passion 
would be for post-impressionist colourings. In 
calico prints there have been some efforts in cubist 
styles of design, and a general shunning of any 
reds but the most scarlet. A return to pure shades ~ 
of colour must have been about due in any case 
after the debauch of complex tones, but these 
returns are always assisted by a timely excuse. 
Independently of any identifiable art movement, 
colour is assuming a formidable importance not 
wholly welcome to traders who have backed the 
wrong shade. In dress goods at the present, the 
right colour ensures the sale of nearly anything at 
nearly any price. Precisely the same fabric, dyed 


bia 


to a shade of which the only’ fault is its temporary 
unfashionableness, has to find its custom in a lower 
stratum, and at perhaps less than half its cost 
' price. It is strange, but true, that such differences 
in market worth should 6xist between goods dyed 
to the reigning pure grey and the same cloth in 
the lately fashionable saxe-blue. The names of 
the popular shades are taken straight from Nature. 
Pheasant brown, aluminium, crocus, sea-gull, and 
lime are pleasantly direct, but it should not be 
understood that they are invariably applied to 
faithful replicas of the original. Many and various 
shades are lent the attraction of the most popular 
name. 


.. The Flanneletie Question.—It was stated in court 
in 1895 that flannelette had been sold under that 
name for thirteen years, and that originally it had 
been known as “ Wellington shirting.” At that date 
a group of Lancashire flannel manufacturers, 
moved by the decline of their own trade, brought 
an unsuccessful action to restrain a Westbourne 
Grove shopkeeper from applying to cotton goods a 
name colourably imitating that of woollen flannel. 
Now a large number of Lancashire manufacturers 
and merchants publish their objection to Mr. T. C. 
Taylor’s Fabrics Misdescription Bill, and thereby 
incur some unfavourable remark. . Headlines have 
so-dinned into the public mind the connection 
between flannelette, flame and inquests, that the 
- fabric has come to be regarded as a textile iniquity. 
Certain allowances: have to be made in its 
favour. 
of flannelette night-gowns than from those 
of other material, that is in large part 
because flannelette is very much more used for 
these garments than is any other; and after thirty 
years’ use, and an incessant stream of warnings, it 
cannot be professed that its dangers are unknown. 
The material is preferred to wool because of its 
cheapness, and to linen or calico: because of its 
warmth. It is a plain or twilled cotton fabric, 
woven with a somewhat softly twisted yarn, and in 
finishing has its surface raised into a pile by the 
teasing action of steel teeth. The objection is not 
that it burns and is consumed by fire on the steady 
application of a flame, ibut that the’ myriad pro- 
truding ends of fibre provide'a tindery surface up 
which flame flashes. The degree of inflammability 
is in part a matter of quality. Flannelette of good 
cotton and a pile slowly and gradually raised to a 
dense thickness and even length is not notably 
more combustible than the velveteen which it 
somewhat resembles. The cheapest stuff, bought 
by the poorest classes, with an irregular and 
sparse pile is the really dangerous cloth, and to 
make this less inflammable by chemical agency an 
expense has to be incurred which might as reason- 
ably be devoted to buying a better quality in the first 
instance, and chemicals have to. be used which at 
least do not improve the hygienic virtues of the 
goods. The implication of the Bill is that, in their 
desire to effect sales, traders have sold, as safe or 
uninflammable, flannelette which would not resist 
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certain fests, The promoters in effect agree that 
it is desirable that certain flarinelettes should be 
sold as -uninflammable, and that others should not. 
It is, however, the case that flannelette of good 
standard at the time of sale may lose its resistance , 
either from the manner or frequency of its washings, 
and thus become a greater public danger than the 
known enemy. The Bill begs the point of policy, 
and introduces an invidious distinction between 
fabrics of different classes. Flannelette alone is 
blamed, but all vegetable fibres in textile use burn 
readily. , 


Hop-bine Silk.—Two German patentees propose 
to use hop-stalks as a basis for artificial silk made 
by. the cuprate of ammonia process, and their 
example may, perhaps, start a hunt for other eligible 
varieties of cellulose at present going to waste.. 
The bine is prepared by simple boiling in soap and 
soda, and further by bleaching. Considerable 
quantities of cotton-waste are supplied to workers 
of the nitrate silk process, after being bleached and 
freed from. grease. Neither is so advantageous, 
economically, as the viscose or xanthogenate system 
which .yields such handsome. financial results at 
Coventry. Manufacturers of the chemical fibres, 
except when they are inviting subscriptions, are 
no more communicative about their working costs 
than manufacturers of the natural fibres. Accord- 
ing to the United States Consul-General in France, 
the costs of working in that country are 2s. 94d. 
per 1b. for viscose, 4s. 6d. for cupro-ammonium, 


and 5s. 54d. for nitro-cellulose or Chardonnet silk. 


The amounts perhaps give the scale of expense with 
relative accuracy, and as the yarns sell at about 
the same price the reason for the extension of one 
system and the decline of the others is not far to 
seek. 


Textiles and Hdibles.—In Burma and West Africa, 
silkworms, picked from the cocoon, are eaten raw 
or fried in oil by human beings, and in Europe they 
are, or were, thrown to the hens, The eating of 
mutton is possibly not more barbarous from some 
points of view, and a special indulgence must be 
given to the dietetic consumption of cotton-seed 
oil. As “ hogiess lard,” fish-friers” fat, as salad oil, 
and in other forms, the edible constituent of the 
cotton plant is spreading its use everywhere. Both 
flax and cotton provide cattle food in the shape of 
oil-cake, and hemp seed at least serves for the cage- 
birds, so that in one way or another the main 
textile sources have associations with edibles. The 
twin capacities are in general not inimical, and the 
more fully the whole product can be utilised the 
greater is the encouragement to make it plentiful. 
The mutton trade gives us coarser wool than might 
be raised in the Colonies were flesh of no con- 
sideration, but there is no reasonable fear that 
quality of cotton-fibre will ever be sacrificed to the 
interest of its congeners. A Chicago journal makes 
out that fifty-three varieties of product are derived 
from the seed of the cotton plant, and, although its 
classification may be thought arbitrary, the list is 
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not unimposing. The lint makes wadding and 
stuffing and mixtures for shoddy, hats and hosiery, 
as well as suitable raw material for wicks, twine, 
rope and carpets, leaving a residue for conversion 
into paper, chemical silk, and explosive compounds. 
The husks make stock-food and fertiliser, and the 
oil goes into margarine, soap, paint, lubricants and 
even into motor tyres. 


Army Contracts.—The Army Estimates for 1913- 
14 convey a reminder that clothing is really dearer 
than a year ago, for £50,000 has had to be appro- 
priated to cover the rise in price. It is true that 
the quantity to be bought is in excess of the normal, 
to compensate for short purchases last year. In 
manufacturing circles the War Office is esteemed a 
fairly sharp buyer, and one that knows how to 
utilise the brains of the trade. Samples are called 
for, and the best samples sent in become the basis 
for competitive bidding from all sides. The testing 
of goods delivered is more rigorous than manu- 
facturers would like in respect of their private 
contracts. Ordinarily the contracts fall to those 
who specialise in Government goods, have the 
necessary facilities for delivery open, and depend 
on this outlet year after year. 


“« Pure Textile”? Laws.—The Merchandise Marks 
Act serves passably to prevent the misdescription 
of textile goods, and in the hands of vigorous 
bodies like the Silk Association it is made an 
effective deterrent to wrong-doing. Presumably it 
is for want of a similar measure that the agitation 
in favour of far-fetched ‘‘ Pure Textile ” laws con- 


tinues in America. Naive people there are content 


to suppose that an exact analogy exists between 
clothing and food, and that technically pure 
textile goods are. necessarily better value and 
more desirable than the less pure. ‘This supposi- 
tion is destitute of sound foundation, and has no 
logical connection with the reasonable demand 
that the consumer shall not be misled. Woollens 
are not inevitably depreciated in value or utility 
by the introduction into them of cotton fibre. On 
the contrary, cotton is very often used to lend 
strength that would be absent otherwise, or to bring 
woollen goods within the buyer’s reach. The typical 
pure - textile argument: takes a fatally one-eyed 
view of the case, seeing only the supposed degrada- 
tion of a superior material. Justice requires the 
consideration of another aspect—the raising to a 
higher power of a material of an inferior kind. 
In the absence of deception the Act is fairly com- 
parable with that kind of benefaction which gives 
two blades ‘of grass in the place of one. The case 
cannot be limited simply to fibrous intermixtures. 
To size cottons to make them more attractive is 
not indispensably a more guilty thing than to 
glaze a ham for the table. To weight silk, 
although this may in extreme cases work 
harm, is not essentially more mischievous than 
to veneer wood or alloy metal. Dissatisfaction 
ensues upon misrepresentation either open or tacit, 
and of the two forms the latter is possibly the 
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more annoying. . To have paid the price of a good 
article,and to have received a poor one—in other 
words, to have been defrauded of value for money 
—-always leaves soreness. It does not, however, 
follow that the best remedy is the legislative one. 
It is only too much to be feared that nothing but 
his own vigilance can ensure the buyer of fair 
value or adequate redress. 


CORRESPONDENCE. 


. AN ADVERTISEMENT TAX. 

In the instructive and suggestive paper on 
‘“‘ Advertising,” recently read before the Royal 
Society of Arts, I seem to miss one highly im- 
portant aspect of the question, and that is the 
feasibility of a pro rata advertisement tax, formu- 
lated on the basis of its cost. I know it is an 
unpopular thing to suggest any new tax, but in 
these days of increasingly inflated armaments it 
becomes a more and more serious question how 
their cost is to be provided for, and as new taxation 
in some form or other must be faced, the expediency 
of devising a tax on this hitherto untaxed industry 
is soon bound to crop up for discussion. No form of 
property can claim to be sacro-sanct, and exempt 
from being even considered as a possible source of 
revenue. 

Having studied the question for many years, 
having taken pains to ascertain the opinion of three 
Chancellors of the Exchequer, and one Chairman of 
Inland Revenue, as well as that of several gentlemen 
well-known in the world of banking, finance, 
political economy, and so on—whose opinions are 
encouraging, if not unanimous—I am absolutely 
convinced that from every point of view such 4 
tax, if paid by the advertiser himself and not by 
the newspaper proprietor, agent, or other person 
who merely provides the means of publicity, would 
not only be enormously lucrative but would also 
be the least unpopular tax that could possibly pe 
conceived. 

In the first place it is not a tax levied on absolute 
necessaries or means of livelihood. It is a‘ tax on 
capitalists, small or large, who choose to embark 
on a certain form of speculation, necessary, it may 
be, in these days of commercial competition, but 
at all events not really and strictly compulsory. 
Eryo, it is not only an indirect but also a voluntary 
tax, the very least objectionable form of impost 
that can be imagined in a highly civilised com- 
munity. 

To explain the proposal rather more fully, I 
would levy a tax of 5 per cent. as an addition to 
the actual cost of the advertisement on all adver- 
tisers. I would begin at the bottom of the scale 
with the servant or artisan, who happens to be out 
of work, but who can spare a shilling to advertise 
in the ‘‘ Want places’ column of a newspaper, and 
who would thus be required to pay 1s. 04d. instead 
of 1s., the extri4d. being for the Government stamp. 
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This 3d. in the shilling would be a fraction less 
than 5 per cent., the difference being a slight 
concession in favour of the poorer advertiser. 
The wealthy manufacturer or trader or limited 
liability company, the cost of whose advertisement 
would probably run into three or four figures, would 
of course have to pay guineas instead of the pounds 
which he pays at present for his advertisement. 

I must explain at the outset that, though it may 
appear a novel thing to recommend that advertise- 
ments should be taxed, the suggestion contemplates 
no interference whatever with the earnings or 
profits of newspapers. I am quite prepared to 
prove that it will not touch either of the two. It 
is not a new tax, strictly speaking, but a revival, in 
an unobjectionable form, of an old tax, which, in 
consequence of its unfair provisions and incidence 
and meagre results, was repealed about 1853, An 
advertisement tax, moreover, exists in three Con- 
tinental countries at least. The whole gist of my 
project, the whole principle on which the suggested 
tax is based, is the belief, nay, the conviction that 
the man who thinks he will probably better himself 
by advertising, and who can afford and is prepared 
to risk one or two shillings on the chance, will 
assuredly not be deterred from carrying this out 
by the knowledge that he will have to pay anextra 
halfpenny in the one case or a penny in the other 
as a contribution towards national expenditure. 

Having been connected with newspapers and 
advertising for some years, and having consulted 
many experts, I feel confident in the estimate at 
which I have arrived—that the profit derived 
would be at least between two and three millions, 
more than enough, I may point out, to provide the 
cost of the finest aeronautic fleet in the world. 

The definition of an advertisement is important. 
I would define it as follows :— 

“A written, printed, inscribed, or otherwise 
visible and intelligible public notice, made, circu- 
lated, or exhibited for the purpose of attracting 
purchasers, customers or business.” 

It must be held to be in the essence of such a 
notice that :— 

(a) It shall mainly depend on diffusion or pub- 
licity for success. 

(b) The provision of means of publicity shall be 
a matter of contract for money or other valuable 
consideration between the person or persons 
desiring the publicity, and the person or persons 
undertaking to furnish the same. 

(c) In deciding what constitutes an advertise- 
ment, any notice describing, or mentioning, or 
recommending the concern, with intent, in such a 
way and with sufficient clearness to enable it to 
attract and be identified by customers, shall be an 
advertisement within the meaning of the Act. 

No order for the insertion or exhibition of an ad- 
vertisement should be permissible without a memo- 
randum of the consideration, or a receipt for the 
money paid being furnished, and no memorandum, 
acknowledgment, or receipt to be perm‘ssihle or 
legal without a stamp. 
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As a matter of fact, advertisers are generally 
furnished with a ticket bearing a current number, 
a date, and a note of the amount paid, and this 
serves both as a receipt and as a means of identi- 
fying the advertisement itself. All that would be 
necessary to add to such a ticket, or memorandum, 
or receipt, would be a separate memorandum of the 
amount of the ad valorem stamp and the stamp 
itself. It might be necessary to insist on a current 
number being added to every advertisement for 
general convenience, and also to enable the officers 
of the Inland Revenue Department (on whom, of 
course, the administration of the Act would devolve) 
to identify any particular advertisement. 

Though reluctant to dwell here any further on 
this proposal, I must add a few words on its 
general and moral aspect. The clever drafting of 
literary advertisements and the designing of artistic 
and attractive posters have become two well-paid 
professions—a clear measure of the great profits 
thereby brought to the advertiser. The practice of 
writing advertisements in such a manner as to 
persuade the public that they are genuine editorial 
productions, with no commercial arrière pensée, has 
developed to an astonishing degree. Some news- 
papers, for a time, offered more or less feeble 
opposition to these insidious attacks on their virtue, 
but gradually had to give in. At first the word 
(Advertisement), with or without brackets, was 
placed at the end of the paragraph. This got 
abbreviated to Advt., and finally vanished alto- 
gether. The space occupied by pseudo, or veiled 
advertisements is constantly increasing, and some 
papers are little more than a homogeneous mass of 
advertisements from beginning to end. 

I do not think the public can be utterly 
indifferent to the moral aspect of such a reform. 
England has always been justly proud of the 
integrity and superiority of its Press. It would be 
a matter for universal congratulation if our Govern- 
ment were induced by public opinion to help all 
well-wishers of the British Press to distinguish 
between what is honest comment conceived solely 
in the interests of the public, and what is paid 
advertisement. I have sufficient faith in the robust 
good sense of the proprietors of the majority of 
high-class papers to be confident that they would 
receive it, not with the unreasoning panic with 
which, perhaps, a Finance Minister might expect 
them to view it, but with the honest conviction 
that it is a reform of far-reaching importance and 
ever-growing urgency, demanded, last but not 
perhaps least, in the highest and best interests of 
the Press itself. C. E. D. Brack. 


OBITUARY., 


HENRY GRINLING.—Mr. Henry Grinling died on 
the 18th inst. at his residence, Harrow Weald 
House, at the age of seventy-eight, As a young 

an he held an appointment in the War Office 
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but at the close of the Crimean War he joined his 
cousins in founding the firm now known as Messrs. 
`- W. & A. Gilbey (Limited). He was a member of 
Lord Peel’s Licensing Commission, and was, it is 
said, the only member who attended every sitting 
of that body. Mr. Grinling joined the Royal 
Society of Arts in 1875. 


GENERAL NOTES. 


INTERNATIONAL CONGRESS OF HISTORICAL 
‘Stupres.—The programme of proceedings at the 
International Congress of Historical Studies, which 
will be held in London next week, has just been 
issued. The Congress will be opened at Lincoln’s 
Inn (Great Hall) on Thursday, April 3rd, at 10 a.m., 
when the president will deliver his inaugural ad- 
dress. General meetings will be held on the follow- 
ing day at Lincoln’s Inn, and on Monday, April 7th, 
at the University of London, South Kensington, 
at 2 p.m. On Tuesday, April 8th, there will be an 
excursion to visit Roman remains in London. In 
addition to this, a very large number of sectional 
meetings will be held at various colleges and insti- 
tutions throughout London, at which over two 
hundred papers, dealing with all manner of historical 
subjects, will be read. The bureau and central 
offices of the Congress are at the Grafton Galleries, 
where the secretary, Professor Israel Gollancz, will 
be in daily attendance. 


IRON AND STEEL CONSUMPTION IN BELGIUM.— 
The development of the metallurgical industry in 
Belgium has been such that that country is now 
the largest per capita consumer of pig-iron in the 
world, using annually 738:5 lbs. of pig-iron per 
inhabitant, while the United States comes second 
with 650°4 lbs. Next in order of importance are 
Germany with 482:2 Ibs., England with 447°5 lbs., 
and France with 242:5 lbs. As regards steel, 
Belgium occupies second place with an annual 
consumption of 418:9 lbs. per head of the popula- 
tion, as compared with the United States consump- 
tion of 617°3 lbs. per head. Germany follows 
Belgium with 396°81bs., England comes next with 
308:6 lbs., and then France with 196-2 lbs. 


Tae TEXTILE Inpustry or Rovusarx. — The 
feature which distinguishes the textile industry 
of Roubaix from that of other important textile 
centres is the wide variety of products. The raw 
materials handled include wool, cotton, silk, flax, 
and jute, all of which undergo the processes neces- 
sary to convert them into the finished product. 
At the beginning of 1912 there were 267 mills in 
operation in Roubaix, giving employment to 60,000 
men and women, with an annual expenditure for 
wages of about £3,250,000. Wool-combing gives 
employment to about 10 1999 hands, with an annual 
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wage of £330,000. About 410,000 spindles and. 
4,500 workmen are engaged in spihning combed 
yarns, while for carded yarns the figures are 
85,000 spindles and 2,500. workmen. The several 
cotton-spinning mills have 438,000 spindles, which 
handle 54,000 bales of raw cotton, giving employ- 
ment to 7,000 people. Roubaix looms produce. 
woollen and cotton dress goods, vestings, flannels, 
sateens, velvets, carpets, upholstery goods, and 


felt. In weaving, 35,000 looms.are engaged and 
25,000 workpeople are employed. The dyeing 
industry employs 10,000 people, and about 


250,000,000 yards of cloth are dealt with during 
the year. i . 


Home INDUSTRIES IN THE NETHERLANDS. — 
According to a recent official report upon home 
industries in the Amsterdam district, over twelve 
hundred diamond workers, mostly cutters, work at 
home. This is about 10 per cent. of the total 
number of workers in the diamond industry of the 
locality. More than two hundred home workers 
of wooden shoes live in the village of Enter, Pro- 
vince of Overyssel. They make the shoes in the 
winter. The weekly-earnings of a man working 
for himself do not exceed 8s. 6d. In summer the 
wooden-shoe makers of Enter work on farms if 
they can find employment. In the large towns 
some joiners work in their homes for shopkeepers 
and so-called second-hand stores. ` Mats ‘and 
baskets are made af home in many cases. The 


- Wages are very small, Children are generally 


employed in the simpler parts of the work. The 
making of paper goods, such as bags, cardboard, | 
envelopes, and ornaments, and also bookbinding; 
are house industries to a considerable extent. The 
conditions seem to be fairly goud, but the intro- 
duction of machinery is reducing the amount of 
this work done at home. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


APRIL 2.— Professor Vivian B. LEWEs, 
F.I.C., F.C.S., “The Testing of Safety Ex- 
plosives.” Si HENRY Manninen. CUNYNG- 
HAME, K.C.B., will preside. 


APRIL 9.— FRANK BAILEY, M.Inst.0.E., 
“ Electrice Supply in London.” ALAN A. 
CAMPBELL SWINTON, M.I.E.E., will preside. 


APRIL 16.— WALTER C. Hancock, B.A., 
“The Physical Properties of Clay.” Wikita 
Burron, F.C.S., will preside. 


APRIL 23.—H. V. LANCHESTER, F.R.I.B.A., 
“ The Architectural Treatment of Shops.” 


APRIL 30.—F. G. Ocevi, C.B., LL.D., “The 


- New Science Museum.” 
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May 7.—Axen WE LIN, A.I.N.A., “ Life-saving 
at Sea.” Sır Jonn Cameron Lams, C.B; 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


wos 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 

APRIL 17.—N. G. CHormeLEY, C.S.I, late 
Commissioner, Magwe Division, Burma, “ The 
Burma Oil Fields.” Sır HERBERT THIRKELL 
Warre, K.C.LE., late Lieutenant-Governor of 
Burma, will preside. 

-. - May 29.—Sır Jonn Benton, K.C.1.E., “ Irri- 
gation in India.” 


Howarp LECTURES.* 
Monday evenings, at 8 o’clock :— 


Proressor JOSEPH ERNEST Petavet, M.Sc., 
F.R.S., ‘* Aeronautics.” Three Lectures. 


Syllabus. 


LECTURE I.—Manrcx 31.—Introduction—General 
laws of aerodynamics—Distribution of pressure on 
a wing surface—Lift and efficiency of wings— 
Resistance of spars and struts — Shape and 
efficiency of propellers, : 

LECTURE IJ.—Aprin 7.—Principles of aero- 
plane design—Loading and velocity—Resistance 
and power—Stresses and factors of safety. 

Lectures IJII.—Aprrin 14.—Flight problems— 
Meteorological conditions—Gusts and ‘‘ Remous”’ 
—Gyroscopic forces—Stability and ease of control— 
Speed and safety—Relative advantages of aircraft 
—Monoplane v. biplane—Aeroplane v. dirigible. 


CANTOR LECTURES. 

Monday evenings, at 8 o’clock :— 
Davip SOMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 


Three Lectures. 
April 21, 28, May 5. 


MEETINGS FOR THE ENSUING WEEK. 


MARCH 381..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. (Howard 
Lecture.) Professor Joseph E. Petavel, “ Aero- 
nautics.” (Lecture I.) 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 

S.W., 4 p.m. Mr. C. S. Orwin, “Farm Accounts.” 

TUESDAY, APRIL 1...Royal Institution, Albemarle-street, W., 

- + 3pm. Dr. A.S. Woodward, “ Recent Discoveries 
of Early Man.” (Lecture I.) 

Civil Engineers, Institution of, at the Institution of 

Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 

1. Mr. W. C. Reid, “The Yield of Various Catch- 
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. * This course of lectures, previously announced as Cantor 
Lectures, will be delivered under the Howard Trust. 
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ment-Areas in Scotland.” 2. Mr, E. Sandeman, 
«© Measurement of the Flow of the River Derwent, 
Derbyshire.” 

Photographie Society, 35, Russell-square, W.C., 
8 ‘p.m. Mr. Chapman Jones, “Distortion in 
Photography.” 

WEDNESDAY, APRIL 2...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Professor Vivian 
B. Lewes, ‘‘ The Testing of Safety Explosives.” 

Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W., 8 p.m. Mr. A. H. Barker, ‘“ Heating 
and Ventilation.” 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dublin, 8 p.m. 

Public Analysts, Society of, at the Chemical Society, 
Burlington House, Piccadilly, W., 8p.m. 1. Mr. 
L. Gowing-Scopes, ‘‘ The Moisture in some English, 
Colonial and Foreign Butters, during 1910-1912, 
with a Note on the Mitchell-Walker Moisture 
Test.” 2. Mr. S. H. Trimen, “ Egyptian Butter 
and Semna.” 3, Messrs. ©. Revis and E. R. Bolton, 


j “On a'Simple Test for Differentiating between 


Cocoa-Butter and ‘Green’ Butters.” 4. Mr. L. W. 

e Stansell, ‘ The Correct Way to use Glycerine-Jelly 
in Mounting Microscopical Objects.” 5. Messrs. 
F. H. Dupré and P. V. Dupré, ‘‘ A New Apparatus 
for Maintaining Constant Temperatures.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Commander Catlyon Bellairs, ‘‘Secrecy and Dis- 
cussion during Peace Time as Aids to Preparation 
for War.” 

Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
1. Mr. H. Brakspear, “Dudley Castle.” 2. Rev. 
W. G. Clark-Maxwell, ‘‘Sir W. Sharington’s Work 
at Lacock Abbey and Sudeley and Dudley Castles.” 


THURSDAY, APRIL 3...Antiquaries, Society of, Burlington 
House, W., 8.30 p.m, 

Linnean Society, Burlington House, W., 8 p.m. 
1. Mr. C. E. Salmon, ‘‘Some forms of Alchemilla 
vulgaris.” 2. Professor A. Dendy, ‘‘ Report on 
H.M.S. ‘Sealark’ Calcarea.” 3. Professor A. D. 
Imms, ‘‘ On Embia major, sp. nov., from the Hima- 
layas.” 4. Dr. J. D. F. Gilchrist, “ A free-swimming 
Nauplioid stage in Palinurus.” 5. Mr. R. 8, 
Bagnall, “On the Classification of the order 
Symphyla.” 

Chemical Society, Burlington House, W., 8.30 p.m. 

Carpenters, Worshipful Company of, Carpenters’ 
Hall, London-wall, E.C., 8 p.m. Sir Whitworth 
Wallis, *‘ Sicily, Ancient and Modern.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. E. F. Armstrong, ‘‘ The Bridge into Life.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. Selwyn Image, ‘‘ A few thoughts 
on Picture Making.” ; 

Automobile Engineers, Institution of, 13, Queen 
Anne’s-gate, S.W., 8 p.m. (Graduates Section.) 
“The Testing of a 15-H.P. Class Chassis.” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Discussion on Paper 
by Messrs. F. H. Trevithick and P. J. Cowan, 
“Some Effects of Superheating and Feed-water 
Heating on Locomotive Working.” 

FRIDAY, APRIL 4...Royal Institution, Albemarle-street, W., 
9 p.m. Dr. J. J. Dobbie, “The Spectroscope in 
Organic Chemistry.” 

Geologists’ Association, University College, W.C., 
8 p.m. Mr, B. Smith, “The Geology of the 
Nottingham District.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. H. J. Coventry, “ Rotary News- 
paper Presses.” 

SATURDAY, APRIL 5...Royal Institution, Albemarle-street, 
W., 3 pm. Mr. A. M. Hind, “Van Dyck and 
the Great Etchers and Engravers of Portrait.” 
(Lecture I.) ` 
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NOTICES. 


NEXT WEEK. 

Monpay, APRIL 7th, 8 pm. (Howard Lec- 
ture.) PROFESSOR JOSEPH ERNEST PETAVEL, 
' M.Sc., F.R.S., “ Aeronautics.” (Lecture IT.) 

WEDNESDAY, APRIL 9th, 8 p.m. (Ordinary 
Meeting.) Frank Barney, M.Inst.C.E., ‘‘ Electric 
Supply in London.” ALAN A. CAMPBELL SWINTON, 
M.I.E.E., will preside. 

Further particulars of the Society’s meetings 
_will be found at the end of this number. 


HOWARD LECTURE. 

On Monday evening, March 31st, PROFESSOR 
Josera Ernest Peravet, M.S8c., F.R.S., 
delivered the first lecture of his course on 
‘¢ Aeronautics.” 

The lectures will be published in the Journal 
during the summer recess. 


EXAMINATIONS. 

The number of entries for the Examinations, 
which commence on the 7th inst., is 35,915. This 
number is 426 less than last year, when there 
were 86,341 entries. Of these entries, 26,969 
are from 880 provincial centres and 8,946 from 
the County of London. 

As stated in the Journal of September 27th 
last, efforts have been made to place the ex- 
aminations everywhere under the conduct and 
supervision of the local education authorities 
only. 

In 1912 the London County Council under- 
took the entire supervision of the examinations 
in the County of London, and this year the 
education authorities in the following places 
have agreed to do the same in the districts 
under their control :—Belfast, Bradford, Edin- 
burgh, Dublin, Wolverhampton, Plymouth, 
Glasgow, Leeds, Newcastle-on-Tyne, Leicester, 


Nottingham, Limerick, Liverpool, Walsall and 
Southend-on-Sea. The examinations are now, 
therefore, in almost every place under the 
control of the local education authorities. 


SWINEY PRIZE. 

The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1914, the seventieth anniversary of the testator’s 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of £5,000 Consols to the 
Society of Arts, for the purpose of presenting -a 
prize, on every fifth anniversary of the testator’s 
death, to the author of the best published work 
on Jurisprudence. The prize is a cup, value 
£100, and money to the same amount; the 
award is made jointly by the Royal Society of 
Arts and the Royal College of Physicians. The 
cup now given is made after a design specially 
prepared in 1849, for the first award, by D. 
Maclise, R.A. 

In accordance with the arrangement with 
the Royal College of Physicians, the award next 
year will be for General Jurisprudence. 

Any person desiring: to submit a work in 
competition, or to recommend any work for 
the consideration of the judges, should do so 
by letter, addressed to the Secretary of the 
Society. l 

The following is the list of the recipients :— 
1849. J. A. Paris, M.D., and J. Fonblanque, for 

their work, ‘‘ Medical Jurisprudence.” 

1854. Leone Levi, for his work, ‘The Commercial 
Law of the World.” 

1859. Dr. Alfred Swayne Taylor, F.R.S., for his 
work, ‘‘ Medical Jurisprudence.” 

1864. Henry Sumner Maine (afterwards K.C.B.), 
D.C.L., Member of the Legislative Council of 
India, for his work, “ Ancient Law.” 

1869. William Augustus Guy, M.D., for his 
“Principles of Forensic Medicine.”’ 


1874. The Right Hon. Sir Robert Joseph Phillimore, 
D.C.L., for his “ Commentaries on International 
Law.” 
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1879. Dr. Norman Chevers, for his “Manual of 

_ Medical Jurisprudence of India.” 

1884. Sheldon Amos, M.A., for his work, “A 
Systematic View of the Science of Jurisprudence.” 

1889. Dr. Charles Meymott Tidy, F.C.S., for his 
work, “ Legal Medicine.” 

1894. Thomas Erskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence.” 

1899. Dr. J. Dixon Mann, F.R.C.P., for his work, 
“ Forensic Medicine and Toxicology.” 

1904. Sir Frederick Pollock, Bart., and Professor 
F. W. Maitland, for their book on “ The History 
of English Law before Edward the First.” 

1909. Dr. Charles Mercier, for his work, “ Criminal 
Responsibility.” 


PROCEEDINGS OF THE SOCIETY. 


FIFTEENTH ORDINARY MEETING. 


Wednesday, April 2nd, 1918; Sım Henry 
HARDINGE CUNYNGHAME, K.C.B., Vice-President 
of the Society, in the chair. 


The following candidates were proposed for 

election as members of the Society :— 

Boxall, Edward Thomas, 9, Bishopsgate, H.C. 

Cossins, Harold, B.A., Dacre House, Arundel-street, 
Strand, W.C. 

Cowley, Sidney Rupert, 120, Macklin-street, Derby. 

Currie, Laurence, M.A., J.P., Minley Manor, 
Farnborough, Hanis. 

Donaldson-Aiken, John Wilson, 
Burma. 

Holdsworth, Ernest Thornton, 
Manningham, Bradford. 

McElroy, Hon. Clarence Underwood, Bowling 
Green, Kentucky, U.S.A. 

Mackenzie, William, 13/44, Government-place, E., 
Calcutta, India. 

O'Neill, His Excellency the, Comte de Tyrone, 
59, Rua das Flores, Lisbon, Portugal. 

O’Reilly, Very Rev. Hugh, B.A., M.RLA,, 
St. Colman’s College, Violet-hill, Newry, Ireland. 

Stuart, George Moody, 6, Lauriston-road, Wimble- 
don, 8. W. 

Tait, Thomas, Box 158, Moline, Illinois, U.S.A. 

Taylor, William T., c/o Bank of Chile, Santiago, 
Chile, South America. 

Wilson, John Veitch, 94, Nightingale-lane, Balham, 

' S.W. 


Tavoy, Lower 


3, Fairmount, 


The following candidates were balloted for 
and duly elected members of the Society :— 
Comber, Edward, Taj Building, Wallace-street, 

Bombay, India. 


Middlemiss, E. T., M.Inst.A.E., 14, St. Peter’s- 
square, Manchester. 
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Otsu, Rimpei, Bureau of Aboriginal Affairs, Taihoku, 
Formosa. i 


Webb, Reginald Acheson, Municipal Offices (P.O. 
Box 166), Lagos, Southern Nigeria, West Africa. 


Williams, Miss Mary, 16, Campden House-road, W. 


THE CHAIRMAN, in introducing the lecturer, 
remarked that he thought that only those who 
knew something about explosives were aware of 
the tremendous rőle the latter were likely to play 
in the world at some future time. A tremendous 
force could be locked up in a very small space, and 
could be got out again whenever it was required. 
In a sense, it was the problem of the steam-engine 
of mechanics, and of the gas-engine, by the ex- 
plosions of which motor-cars were driven along. 
Just as now there were explosives which were in- 
finitely more powerful and violent than gas, and of 
which the force could be locked up in a space 
greatly smaller than in the case of gas, it might be 
possible in the future to succeed in harnessing 
engines to high explosives in a way not at present 
dreamed of. Even such wild schemes as ploughing 
by means of explosives had been tried, and had proved 
practicable, but, of course, were expensive at first, 
and it would be absurd for a practical man 
to propose the method as reasonable. The more, 
however, the speaker dealt—as he had done for 
years, particularly of late—with explosives, the 
more he was struck by the astonishing engine 
which Nature had placed in human hands. 
Although at the present time it was a terribly 
ungovernable engine, a machine that was liable to 
blow up at almost any moment, yet a steadier 
control was gradually being obtained, and the 
speaker believed that in the future explosives 
would be applied in varied directions not now 
conceived of. One hundred years hence people 
would probably be using in the workshops 
explosives that could not now be handled. In 
some respects the present was a very important 
juncture with regard to explosives in this country. 
For some years there had been an endeavour to 
make the explosives safe in mines. The speaker 
recalled that about sixteen years ago the Home 
Department had been much exercised as to the 
best method of trying these explosives. It was 
ultimately decided to adopt the method of firing 
a tamped charge from a gun, but this plan had 
advantages and disadvantages, and the tendency 
of the present time was towards the Continental 
method; but inasmuch as the lecturer would refer 
to it in the course of his paper he need not dwell 
upon the point. The Home Department system 
had good and bad points. It had, however, been 
decided to adopt a system that brought British 
and Continental systems into uniformity. 
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The paper read was— 


THE TESTING OF SAFETY 
EXPLOSIVES. 


By Prorsessor Vivian B. LEWEs, 
F.I.C., F.C.S., ete. 


Thirty years ago the so-called safety explosive 
was practically unknown, and gunpowder was 
the chief agent used by the miner both for coal 
and quarry work, whilst where greater power 
was needed dynamite was employed. The 
danger of these explosives in dusty or gassy 
mines being realised in the early eighties, 
attempts were made to introduce explosives 
giving less flame, and therefore less chance of 
firing the mixture of air and inflammable matter 
in the event of a blown-out shot, and in 1883 
Favier, in France, introduced an explosive of 
the same character as ammonite, whilst roburite 
was patented in 1887. In the meantime many 
successful explosives containing nitroglycerin, 
cooled down during explosion by admixture with 
other ingredients, had been introduced, and by 
1890 the list of safety explosives had attained 
considerable dimensions ; but in the early days 
of the industry the chief tests applied to them 
were with the view of determining their safety 
in handling and transit, and the chief point 
which had to be attained was insensitiveness 
to ordinary shock or friction. In 1896, how- 
ever, the requirements of the Coal Mines 
Regulation Act led to the erection of a 
testing gallery at Woolwich, copied from one 
that had been fitted up by the Institute of 
Mining Engineers in Northumberland, in which 
the liability of the explosives to ignite mixtures 
of coal-gas and air could be determined, whilst 
their relative strength could be ascertained by 
firing into the ballistic pendulum. 

As far as I know, at the time the testing 
gallery at Woolwich was introduced the only 
Continental installation of the kind was the 
gallery at Gelsenkirschen, where, under the 
auspices of Dr. Beyling, much good work was 
done; but later several other private testing 
galleries were set up, and the French, Austrian, 
Belgian and American testing stations were 
erected. 

There were, however, great differences between 
the methods of procedure adopted, the chief 
being that in the Continental practice the 
explosives were fired unstemmed into the test 
mixtures, or even suspended in them, whilst at 
Woolwich stemming was used. 

: For some time prior to 1912 vague rumours 
had been afloat amongst.the manufacturers of 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


521 


safety explosives that alterations of a far- 
reaching character were about to bé introduced 
in the official testing of explosives for inclusion 
in the permitted list, that the testing station 
was no longer to be at Woolwich, but was to be 
moved to the coalfields, and that the tests were 
to be made so severe that only the best on the 
existing list would be likely to survive them. 
These rumours were confirmed by the issue in 
May, 1912, of a Home Office Memorandum, 
revising the test of explosives for inclusion in 
the permitted list after March 31st of this 
year. i 
The cause of this alteration is a praiseworthy 
desire on the part of the Home Office authorities, 
not only to bring our method of testing into 
line with that adopted by other coùntries, but 
also to render the explosives permitted for use 
so absolutely safe as to eliminate practically all 
danger from them in gassy and dusty mines, 
and as blown-out shots have proved the most 
frequent cause of ignition of gas or dust, they 
have adopted the procedure for the Rotherham 
tests of doing away with the tamping used in the 
Woolwich mortar, and of firing the charge direct 
into an explosive mixture of lighting-gas and air, 
and also into finely-divided coal-dust suspended 
in air, the largest charge which fails to ignite 
either mixture over a series of five shots being 
known as the “ maximum charge,” and this 
must not be less than 8 ozs. (226-8 grams). 
There is not the least doubt that this is a 
test so severe that very few of the explosives 
up to the present on the permitted list will 


-pass it, and inasmuch as some have proved 


absolutely safe in practical working, it will be 
well to examine how far the new procedure 
really does attain the object in view, and 
whether in attempting to gain perfect safety the 
authorities are not running the risk of opening 
the door to still greater danger than now exists. 
It is no use advancing such criticisms as are 
brought forward, mostly by those whose trade 
interests have been affected, such as: ‘It is 
criminal for an unstemmed shot to be fired in 
a mine, and therefore absurd to introduce 
it in a test,” or “The new regulations are 
framed to save the life of the test cannon and 
not that of the miner,” etc. The plain answer 
to all such is that the authorities are whole- 
heartedly anxious to fulfil the duties for which 
they were appointed, and that such tests are 
carried out at Frameries and elsewhere, and 
that unless it can be shown that the drawbacks, 
from a purely scientific and practical point of 
view, are greater than the advantages, the new 
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regulations must stand until a better method of 
testing has been devised. 

These are the only lines on which criticism 
could be considered, and this paper is merely 
an attempt to show:some points to which 
attention might be directed, rather with the 
view of perfecting the present regulations than 
of opposing them. 

The whole question is-one of the greatest 
complexity, and a true solution of it requires 
consideration of every factor entering into it. 

At the outset it will be of interest to recall 
the inception of the ‘‘ unstemmed ” test, and to 
note that it originated, not with Government 
officials desirous of shelving responsibility for 
any accidents due to permitted explosives, but 
with the mine-owners themselves. 

The law in Germany is that only “safety 
explosives °” shall be used in mines liable to 
‘gas or dust, and leaves the onus of finding out 
what a “‘ safety explosive ” is to the mine-owner; 
in this way not only ridding the Government 
of responsibility, but ensuring the best expert 


knowledge being applied to solving the problem. 


The outcome of this was the erection of the 
Gelsenkirschen testing station, and at a later 
date the one at Grube Maria, both of which 
are under the auspices of the Berggewerkschafts- 
karse. 

“It was soon realised that safety with an 
explosive is purely a relative term, and that, as 
it was impossible to reproduce in testing all the 
varied conditions of practical work in a mine, it 
was better to apply as stringent a test as possible, 
so as to select the safest explosives from amongst 
‘the host that had sprung up; and so, at the 
initiative of the mine-owners, the German 
practice arose of firing the explosive untamped 
into the gas mixture, whilst in the Austrian 
tests it was simply fired suspended in the 
‘mixture. . 

In 1903 M. Watteyne, who was in charge of 
the then newly-erected Belgian official testing 
station at Frameries, suggested, at the Inter- 
national Congress of Applied Chemistry at 
Berlin, that as every explosive when fired 
untamped into the test mixture of gas and air 
would cause ignition if the charge were only 
‘large enough, the: largest charge which in a 
‘given number of shots failed to- ignite the 
mixture should be called the charge limite. This 
idea met with general approval, as it afforded 
a method for arranging the explosives in order 
‘of danger, and although it by no means followed 
that when used in practice, thatis to say, tamped, 
an explosive which failed to pass the test would 
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lead to trouble in the mine, yet it'did seem 
certain that one that passed the test with a 
high charge limite would not only be safer, but 
that if the charge limite was not exceeded even, ` 
a blown-out shot in a gassy mine would not be 
likely to cause. a disaster. 

In nearly all the early tests made to establish 
the charge limite on the Continent, coal-dust 
was used suspended in the gaseous test mixture, 
but it was soon found that, contrary to expecta- 
tion, it did not increase the sensitiveness of the 
mixture to explosion, and that a mixture of 
coal-dust and air alone was often more sensitive 
than when gas was present. The reason of this 
was not understood at the time, although Dr. 
‘Harger’s work has now made the cause clear, 
but the fact that it was so led to the intro- 
duction of the method of using two test mixtures 
—the one an explosive mixture of pit-gas, coal- 
gas, artificial methane or benzene vapour with 


air, and the second a mixture of coal-dust and 


air, the charge limite of an explosive being the 
largest charge that in a definite number of 
shots failed to ignite either mixture. This pro- 
cedure was adopted at Frameries; and at the 
International Congress of Applied Chemistry, 
held in London in 1909, M.. Watteyne communi- 
cated the results obtained by M. Bolle in re- 
testing the explosives already on the Belgian 
permitted list for gassy mines. 
tractive as was the idea of being able to fix 
a definite ratio of danger in the explosives, it 
was impossible to introduce the charge limite into 
England with the apparatus in use at Woolwich, 
as the gallery being only 2 ft. 6 ins. in diameter 
the explosives could- not be fired unstemmed, 
as a few grams would have ignited the 
mixture, whilst they could not be fired in suff- 
cient quantities if stemmed without destroying 
the test cannon. When, however, circumstances 
arose that necessitated the removal from Wool- 
wich and remodelling of the test apparatus, it 
was decided that the Continental practice 
should be adopted, and explosives for the 
permitted list should pass the tests with a 
” of not less than 8 ozs. 
When this method of testing became general 
on the Continent, it was at once found that, 


although the results given at each individual 


gallery were fairly concordant, no two galleries 
agreed in the weight of the maximum charge 
assigned to various explosives, and that although 
the order of safety—or, if it be preferred, the 
degree of danger—was much the same, yet the 
conditions at some testing stations were so 
much.more sensitive than at others that the 
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charge limite at one might vary by 50 per cent. 
from that fixed at another. Experiments soon 
showed that these variations were due to a large 
number of factors, some of which may not be 
known even yet, and that the shape and section 
of the gallery, the dimensions of the bore of the 
gun, the percentage and character of the gas 
used for making the mixture, the warming of 
the gallery by sun, the composition, size, and 
freshness of the coal-dust used, and even the 
atmospheric conditions, were all factors, apart 
from the explosive itself, that influenced the 
results obtained. 

The testing station at Frameries is under 
exactly the same official conditions as the new 
station at Rotherham, explosives being sub- 
mitted for test by the manufacturers, and the 
composition, strength, and charge limite of those 
that pass the test being published in the official 
reports; and so much valuable experimental 
work has been done and published by M. Wat- 
teyne and his able staff that it will be well to 
see in what respects the Rotherham procedure 
differs from the Frameries tests, and how far 
the results obtained from the latter can be taken 
as an indication of the probable results found 
at Rotherham. The dimensions of the testing 
gallery and bore of the cannon at the two 
stations are as follows :— 


Gallery. Frameries. Rotherhan. 

Sectional area 2 sq. metres 1:8 sq. metres 
(5 ft. diam.) 
Length 30 metres . 15°2 metres 
(50 ft.) 

Material . Wood Tron 

Cannon. 
Length of bore . 46 cm.=1:5 ft. 4 f.=120 cm, 
Diameter 5'5 cm.=2 ins. 2ins.=5°d5cm. 


Much valuable work has been done on the 
effect of the diameter of the gallery, and its 
sectional area on the sensitiveness of explosive 
mixtures, and the general view at first taken 
was that approximately it varied inversely 
with the sectional area—that is, a gallery of 1 8q. 
metre section: was twice as sensitive as one of 
2 sq. metres section. It is clear, however, that 
although this might be so, if the prevention of 
ignition of the test mixtures depended entirely 
upon the cooling of the products of combustion 
by expansion, yet as the nature of the 
products must play a very important part in 
the effect produced, the influence of the size of 
the gallery will pes ae upon the kind of 
explosive used. 

MM. Watteyne and Bolle at Frameries PT 
the effect of the area of the gallery, and found 
that the maximum -charge was reduced very 
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largely with some explosives, and but little 
affected with others. They used galleries- having 
roughly the area of 2 sq. metres, 1'sq. metre, ahd 
sq. metre. They experimented with several 
representatives of the chief classes of safety 
explosives, and found that a “wetter dynamite °? 
showed no reduction in the maximum charge 
in dust with decrease in the size of the gallery, 
whilst under the same conditions a carbonite 
gave the greatest reduction: On the other hand, 
the wetter dynamite had its maximum charge 
reduced to one-half.in gas, whilst the carbonite 
was reduced only by 28 per cent. in the smallest 
gallery. . 

The figures obtained. are’ of considerable 
interest :— 


Fire-damp Coal-dust 
mixture.’ mixture. 
Area, sq. metre . °28 95" 23 . '*28 +95 2 
Class. Relative charge’ Relative charge 
limit. mit. 
Wetter dynamite 0°46 0°46 1.41 1 1 
Carbonite . O'72 0°94 1 . 0°06 0°28 1 


The difference is caused by the fact that the 
products of combustion of the wetter dynamite 
contain:45 per cent. of water vapour, which is 
very effectual in preventing the ignition of coal- 
dust, whilst the products of the carbonite contain 
only 7 per cent. of water vapour, giving probably 
less than any other explosive. 

It is clear from these experiments that the 
check on the free expansion of the products of 
combustion by diminution in the area of the 
gallery does not affect all classes of explosives 
alike, and that although in, erecting the Rother- 
ham gallery it was a pity for the sake of 
uniformity that the 2sq. metre area was not 
adhered to, yet even if the old idea as to the 
effect of area had been correct, it would have 
been only 10 per cent. more sensitive than the 
Frameries gallery. 

Turning now to the cannon and the influence, 
which the dimensions of the bore have upon 
the tests, we find that at Rotherham the bore 
of the cannon is 4 ft. long by 2ins.in diameter, 
and the cartridges supplied have to be 131in. 
in diameter, with an allowance of 3, in.—that 
is to say, the cartridge will occupy half the 
sectional area of the bore. It is clear that an 
unstemmed shot under these conditions in no - 
way represents a blown-out shot in practice. 
Beyling has pointed out that with a mortar 
having a bore of 2h ins., i.e., din. larger than 
the Rotherham cannon, an explosive of the 
class that gives off carbon monoxide on explosion, 
done up in lłin. cartridges, would pass the 
test of firing unstemmed with a charge limite of 
1,000 grams, -because the products expanded - 
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inthe bore are cooled to such an extent that 
when discharged into the mixtures neither gas 
nor dust is ignited, but that when the cartridges 
were fired in a narrow-bore cannon (1:57 in.), 
which they nearly. fitted, 735 grams ignited 
gas and 130 grams ignited dust, because the 
carbon monoxide is blown out at a temperature 
high enough to ignite on coming in contact with 
air, and then ignites the dust. 

That- is to say, an explosive which would 
possibly pass the highest class at Rotherham 
might, with a blown-out shot in practice, with 
cartridges fitting the bore, give an explosion in 
a dusty mine with a charge of 130 grams. 

This is a real danger, and one to which I shall 
allude again in dealing with the class of explo- 
sives that give large volumes of products of 
incomplete combustion. 

Tt will be noticed that the bore of the Rother- 
ham cannon is much longer than of those 
employed at Frameries, and it seems probable 


that this must give rise to differences, as it has . 


been shown that increase in the length of the 
bore increases the length of the flash from the 
cannon, and at any rate suggests two other 
objections acting in the opposite direction, the 
first being that the great mass of metal conducts 
the heat away rapidly from the products of 
combustion, and the second is that this factor 
increases with increase in the factor of danger, 
as, with an explosive which will pass only with 
a maximumchargeof 8 ozs., the cartridge occupies 
only the bottom 7 or 8ins. of the bore, and 
has over 3 ft. of cold metal surface to cool the 
products before they reach the test mixtures, 
whilst anexplosive that hasa bigmaximumcharge 
nearly fills the cannon, and the top of the charge 
and detonator fire direct into the mixture without 
the cooling help of the metallic contact, so that, 
to a certain extent, the dangerous explosive is 
favoured and the safe one penalised. 

_ We will now pass to the test mixtures, which 
consist of :— 

(1) A mixture of 55 cubic feet of Rotherham 
coal-gas with 299 cubic feet of air, 
filling the 354 cubic feet of space at the 

“end of the,gallery into which the shot is 
fired, and being retained there bya paper 
diaphragm, is equivalent to 15-5 per cent. 

of gas on the capacity of the chamber, 
but is reduced to about 13-5 per cent. by 
air in tubes, etc. 

(2) 120 ozs. of coal-dust, 40 ozs. of which are 

arranged on a board in the first 10 ft. in 

_ front of the mouth of the cannon, whilst 

the remaining 80 ozs, are placed in heaps 
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in the remaining 40 ft., so that when the 
shot is fired the rush of the products of 
combustion stirs up the dust cloud. 


When the testing gallery was removed from 
Woolwich, it was generally supposed that the 
Midlands had been fixed upon as yielding a 
supply of pit-gas for the test, but the authorities 
came to the conclusion that the supply of coal- 
gas would be of more even composition than a 
natural gas, and that as there was only some 
50° C. difference between their recorded ignition 
points, it was better to adopt coal-gas for making 
the mixture. If the Rotherham test is accepted 
as a purely empirical test intended to place. 
explosives in their order of danger, this con - 
clusion is justified; but if there was any intention 
of making the tests resemble practical con- 
ditions, it was a mistake, as there is one point 
about the ignition of pit-gas on which I do not 
think sufficient stress is ever laid. In the 
beautiful work of Dixon and Coward on the 
ignition points of gases, the determination was 
made by heating both gas and air before they 
came in contact, and noting the temperature at 
which ignition of the gas took place on coming 
in contact with the air. In a large number of 
experiments the ignition point of hydrogen 
varied only between 580° and 590°C., whilst 
with methane and air the variations were from 
650° to 750°C., i.e., ten times as great. The 
cause of this is that the hydrogen unites directly 
with the oxygen of the air, forming water vapour, 
whilst, as Bone and Wheeler have shown, when 
methane burns with oxygen, formaldehyde is 
produced first and then breaks down to carbon 
dioxide and water, and the time necessary to 
complete this reaction gives what has been called 
“retarded ignition.” The French Explosives 
Committee many years ago adopted 650° C. as 
the ignition temperature of pit-gas, but found 
that this temperature had to be applied 
for ten seconds before the gas ignited, whilst 
for its immediate ignition a far higher 
temperature had to be applied. It is this 
which causes the danger with gunpowder and 
other slow-burning explosives, which, in the 
event of a blown-out shot, would give a flame 
of long duration, whilst with more rapid explo- 
sives, which on detonation give a flash lasting 
only for the fraction of a second, the flash or 
the products have to come in contact with the 
fire-damp whilst still at a very high temperature 
to cause ignition. With Rotherham coal-gas, 
however, which contains approximately half its 
volume of hydrogen, the temperature would 
have to be considerably less than that needed 
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for fire-damp to give immediate ignition, so that 
a flash from an explosive having a temperature 
‘far too low to ignite a pit-gas mixture would 
easily ignite the coal-gas mixture. 

In making the dust-and-air mixture, its 
sensitiveness will depend upon (1) the ease of 
ignition of the dust, the degree of fineness to 
which it is reduced, and the other factors which 
‘have been studied so fully at Altofts and Esk- 
meals, one of the most important being its 
freshness ; (2) the percentage of dust to air at 
the moment the shot is fired into it; and (3) the 
percentage of oxygen in the air. 

Through the courtesy of Major Cooper-Key, 
I obtained a sample of the dust used at Rother- 
ham, which is made by grinding coal from the 
7-ft. seam of the Birchenwood Colliery, North 
Staffordshire, to a powder that will pass a 
150-mesh sieve. 


Moisture . 2°40 
Volatile matter . 29°60 
Fixed carbon 65°41 
Ash 3'94 


whilst its ignition point was 400° C. 

It is evident, therefore, that if the coal-dust 
be suspended in pure air with a percentage of 
20:9 of oxygen, as soon as the temperature is 
` raised for a sufficient length of time to 400° C. 
the dust will ignite. 


In the second report of the Explosions in Mines. 


Committee, the “relative ignition temperatures” 
of a long series of coal-dusts, as determined at 
Eskmeals, are given, and out of fifty dusts two only 
are credited with an ignition temperature below 
1,000° C. (i.e., 950° C.), and four are above 1,400°C. 


Amongst these the sample N 216 has much the 
same proximate composition as the Rotherham 
dust, and is credited with a “ relative ’’ ignition 
temperature of 1,065° C. 

An examination of the method employed 
shows that what has been determined is the 
relative ease of ignition under certain circum- 
stances, and has nothing to do with the ignition 
point. Coal-dust has been blown at a definite 
pressure through a glass tube, across which a 
spiral of platinum wire, coiled on a quartz tube, 
was arranged and heated to measured tempe- 
ratures, and the degree at which the rapidly 
passing cloud caught fire was the “relative ” 
ignition temperature. 

The Eskmeals experiments are of great 
interest from another point of view. We 
saw that the French Commission found that 
methane, or, rather, pit-gas, inflamed at a 
temperature of 650°C. continued for ten seconds, 
but’ needed a much higher temperature to give 
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immediate ignition, ahd it. appears probable 


that ‘coal-dust, although ignited ‘by-‘a heat of 


400° C. continued for a few seconds, requires 
a temperature of over 1,000° C. for immediate 
ignition ; but further experiments are needed to 
establish this point, as extended experience will 
probably show thatthe gases occluded in the 
coal-dust, especially oxygen, play an important 
part in the temperature at which ignition takes 
place, and the dusts tested at Eskmeals were 
all driedat 107° C. for an hour before being 
experimented with, which would expel gases 
or, in any case, alter their nature. ' 

These points, however interesting from a 
theoretical point of view, have but little to do 
with the subject we are discussing, and the 
fact remains that the dust used at Rotherham 
is sensitive, is all obtained from oné seam in the 
same colliery, and is either freshly ground for 
each testing, or is kept from contact with air ‘in 
sealed tins, so that every requirement is satisfied. 

We next come to the influence of the pet- 
centage of dust in the test mixture. . 

M. Watteyne has made experiments on this 
point at Frameries, and has found that it has 
a very marked influence on the charge limite 
of explosives. In one case, with 38 per cent. 
dust, the explosive fired the mixture with 
200 grams, whilst’ it took over 600 grams 
to fire it when there was only 10 per cent. of 
dust; with another explosive the 38 per cent. 
mixture was fired with 400 grams, and when 
the dust was reduced to 15 per cent. it was not 
fired with over 700 grams. ` 

At both Rotherham and Frameries the per- 
centage of weight of dust to air in the gallery is 
approximately 10, but as the dust is raised by 
the explosive wave, the percentage present in 
the path of the outrush of heated products is- 
probably far higher, and will vary probably with 
the kind of explosion.’ It is felt, however, that 
having the dust at rest resembles more nearly 
the conditions existing in à mine, where it is 
mostly raised by the explosion itself. 

Great care is taken to allow time for the 
products of combustion from one shot to clear 
from the gallery before another test is made, as 
any products of combustion left would, _by 
reducing the percentage of oxygen in the air, 
render the next test less sénsitive. l 

At every testing station it has been recognised 
that the apparatus had its good and bad days, 
and that there were undoubtedly meteorological 
conditions which affected seriously the’ results 
of the testings, but what the interfering factors 
were has never been satisfactorily explained. 
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Early this year some experimental shots were 
fired at Rotherham with two explosives which 
proved thoroughly satisfactory,, one failing to 
ignite gas or dust with a 32-oz. charge, the other 
proving safe with 30 ozs., and as they were both 
stronger than; most explosives that showed any 
promise of passing, the manufacturer was 
naturally elated, but decided wisely to have 
some more experimental shots fired with car- 
tridges from the same ‘batch before sending in 
the.explosives for the official test. Both mornings 
were raw and cold, the explosives were the same 
batch, the dust freshly ground in each case, and 
the tests carried, ọut under identical conditions, 
yet both explosives gave fierce ignition with 
small charges in dust, although the results in 
the gas mixture were the same as before. 

The only difference between the two sets 
of experiments was that the first, when the 
explosives would have passed: with the highest 
maximum charge, were carried out when there 
was an abnormally low pressure, the barometer 
standing at 29:3 ins., whilst the second set, in 
which both failed, were made with the barometer 
standing at 30-2, 

The difference of an inch in the barometric 
column makes a difference of about 3 per cent. 
‘in the weight of the oxygen present in a cubic 
foot of air, and this is probably the factor that 
made the difference between passing the test 
with a 32-oz. maximum charge and firing the 
coal-dust mixture with a small charge. I know 
that some authorities consider it is the volume 
and not the weight of oxygen in air that counts, 
but it seems to me that it must be the number 
of molecular contacts in, a combining mixture 
that governs the rate and ease of combination ; 
and if experience proves that pressure has this 
effect, what becomes of our tested safety when 
the explosives are used at the pressures existing 
in a deep mine ? At any rate, if I may make 
the suggestion, | it seems worth while to take 
advantage of all abnormal variations in pressure 
to see if any difference is- noticeable in the 
sensitiveness of the coal-dust mixture when well- 
standardised explosives are fired into it,jand, if 
this result is proved, to fix a barometric limit 
for days on which testings shall be made for the 
permitted list. 

So far my criticisms—whatever they may be 
worth—have been directed to the conditions 
of the new tests, and now I want to call your 
attention to the nature and characteristics of 
the explosives that will be devised to enable 
them to pass for the permitted list. 

The apparatus at Woolwich was altogether 
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too small to obtain any definite information as 
to the alteration in *“ maximum charge ” likely 
to be brought about by doing away with tamping; 
but some experiments have been made upon this 
point at Frameries which go to show that the 
wetter dynamites suffer the least, having the 
charge limite reduced only by one-half, whilst 
explosives containing mixtures of nitrated 
aromatic hydrocarbons and oxidising com- 
pounds suffer most, and have their charge limite 
reduced to one-tenth of what it would be with 
even a 4-in. tamping. 

It is clear, therefore, that most of the explo- 
sives on the old permitted list will fail to pass 
the new tests with a “maximum charge ” of 
even :8 ozs., whilst the Rotherham conditions 
of test are so sensitive that many of the 
S.G.P. explosives on the Belgian list will also 
fail. 

There are two definite compounds known 
which can be exploded by detonation, and yield 
sufficient oxygen to complete the combustion 
of the inflammable part of their structure, and 
these are nitroglycerin and ammonium nitrate, 
both of which yield nothing but gaseous products 
which contain an excess of oxygen. 

The nitroglycerinis one of the most powerful 
and hottest explosives known; the ammonium: 
nitrate is a feeble explosive difficult to detonate 
completely, and cool in explosion. 

Reading through the percentage prescriptions 
for the explosives on the permitted list, it 
soon becomes apparent that one large class of 
safety explosives has been arrived at by cooling 
down the explosion of nitroglycerin by adding 
cellulose in various forms and in sufficient 
quantity to ensure the formation of products of 
incomplete combustion, and then adding diluents 
of a character likely to stifle flame; whilst a 
second class has been formed by the reverse 
process of “ waking up ” ammonium nitrate by 
adding 4 or 5 per cent. of nitroglycerin or 
trinitrotoluene to it to ensure complete detona- 
tion, and then further cooling by replacing some 
of the ammonium nitrate by sodium or potassium 
nitrate with or without other diluents. A third 
class consists of trinitrotoluene or other nitro- 
substitution products, with oxidising salts, 
generally nitrates of potassium, sodium and 
ammonium, and diluents. 

As examples of these three classes in their 
simplest form, we may take— 


1. A wetter dynamite. 2. Densite IIT. 


Nitro-glycerine . 44 Trinitrotoluene . 4 
Cellulose . . . 12 Ammonium nitrate 74 
Sodium sulphate . 44 Sodium nitrate . 22 
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3. Densite IV. 


Trinitrotoluene , 19°0 
Ammonium nitrate 18:0 
Potassium nitrate . 45°5 
Ammonium chloride . 17:5 


The marked characteristic that is to be found 
in the products of combustion evolved by the 
first class is that they contain large volumes of 
carbon monoxide, whilst the products from the 
second class and from some explosives in the 
third class contain free oxygen, often in consider- 
able quantities. Already it has been recognised 
at Rotherham that all explosives do not behave 
alikein both gas- and dust-mixtures, some lighting 
the dust more easily than the gas, whilst others 
show a tendency to do the reverse. At Frameries 
up to 1905 the permitted list consisted of 
explosives that could be fired direct without 
stemming into a mixture of 8 per cent. of pit- 
gas (containing 70 per cent. of methane) and 
92 per cent. of air, but about that period the 
extra test was added of also firing direct into 
coal-dust suspended in air, with the extra 
proviso that the charge limite should be at least 
equal in strength to a charge of 175 grams 
of No. 1 Dynamite. 

It was then found that of the thirty permitted 
explosives on the old list, five inflamed the dust 
mixture with a smaller charge than that needed 
to ignite the gas, and that this reduction in 
charge limite brought two of them below the 
strength needed to pass the test. 

The three explosives which had their charge 
limite reduced, but were still strong enough to 
pass the test, were Yonckite No. 10, Minolite 
Antigrisouteuse and Ammon Carbonit, whilst 
by elimination from the old list it seems probable 
that Densite III. and Wallonite III. were the 
two that had their charge limite so reduced as 
to fall below the necessary standard of strength. 

The reduction of the gas charge limite when 
the same explosives came to be fired into dust 
“was :— 

Charge limite 


in gas. in dust. Reduction. 


grams. grams. grams. 
Yonckite No. 10 800 500 300 
Minolite Antigrisouteuse . 650 400 250 
Ammon Carbonit 400 300 100 


On calculating out the ratio of combustible 
to oxygen set free for all the explosives in 
the Belgian permitted list, these three are 
the only ones that evolve over 15 grams of 
surplus oxygen from the explosion of 100 grams, 
whilst calculation shows that Wallonite III. 
and Densite III. yield over 20 grams. 

We have seen that the 15-5 grams of free 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


627 


\ 


oxygen liberated by Yonckite No. 10 for every 
100 grams used reduces the charge limite by 
300 grams, so that with over 20 grams 
liberated there should be an even greater 
reduction,, which makes the charge limite for 
dust so low that it does not give the necessary 
strength to pass the test, hence Wallonite III. 
and Densite III. disappeared from the permitted 
list. 

In a paper by Dr. John Harger, read hefore 
the Institution of Mining Engineers in 1912, he 
showed that the ignition of a mixture of coal- 
dust and air depended upon the percentage of 
oxygen in the air, and that, in fact, various kinds 
of coal-dust had their charge limite of oxygen, 
and that the presence of carbon dioxide rendered 
the dust still less sensitive. 

It is quite clear from this that the liberation 
of considerable quantities of oxygen by the 
explosive must make the dust more sensitive, 
and this is probably the chief reason why the 
charge limite of such explosives is reduced when 
fired into coal-dust. As far as I have been able 
to trace this action, it is only when the explosive 
liberates more than 15 grams of uncombined 
oxygen per 100 grams fired that the charge 
limite is affected, and there are explosives on the 
Belgian list which give 8, 10 or even 12 grams 
per 100 grams fired, and yet have the same 
charge limite in both gas and dust, and the 
reason of this is that with these lower quantities 
the percentage of oxygen in the products of 
combustion is well below the percentage present 
in the air, so that the products render the dust 
less sensitive in the test rather than more. 

I think this is where one of the real practical 
dangers of the new procedure is to be found: 
if any explosive contains an excess of oxidising 
material, unless it yields over 17:5 per cent. of 
free oxygen in the products of combustion, it 
would not show any effect in the test, but in 
practice it would combine with the coal, and 
there would always be the danger of sparks or 
even ignition of the coal. 

It must also be borne in mind that coal is 
frequently fissured, and that where a bore-hole 
passes through a fissure filled with fire-damp 
it has on some occasions caused explosion, but 
in most cases the fissure contains pit-gas in 
quantity above the explosive limit and nothing 
happens; if, however, an explosive gives free 
oxygen, this would attack the pit-gas more 
readily than the solid coal, and fire might spread 
down the fissure with disastrous results. 

The excess of oxygen yielded by an explosive 
eannot be determined by explosion in the bomb 


ats! 
y 


and analysis of the residual gas, as the free 
oxygen expends itself on the products from the 
detonator, fuse and the cartridge-case. . 
I am quite aware that explosives giving a 

| large excess of free oxygen have been in use for 
a considerable time, and that, as far as I know, 
` accidents have not been traced to them 3; but it 
must ‘be remembered that one great difference 
between the Belgian practice and ours is that 
no shots in the coal itself are allowed except by 
special permission, which is difficult. to obtain, 
and I submit that the use of explosives giving 
excess of oxygen in the coal must give rise to a 
grave and unnecessary danger. | 
~ Twenty years ago, in a course of Cantor 
| Lectures before the Royal Society of Arts, I 
pointed out the danger of large volumes of an 
-easily-ignited combustible gas like carbon mon- 
oxide being generated by explosives intended for 
mining work, not only because of the poisonous 
properties of the gas, but also because a very 
small percentage of it rendered air containing 
coal-dust far more explosive than when no gas 
was present, so that two shots fired in rapid 
‘succession might lead to disaster. 

' At the present time, however, the use of 
oe a in a safety explosive to the exterit 
of more than 3 or 4 per cent. (a quantity used 
‘in some explosives containing large amounts of 
ammonium nitrate to ensure complete detona- 
tion) can be accomplished safely only by the 
admixture of carbonaceous materials, such as 
wood meal and various kinds of flour, to cool the 
explosion by forming carbon monoxide instead 
of the dioxide. S 

The temperature of explosion of blasting 
gelatine, in’ which all the carbon is burnt to 
carbon dioxide, is (according to Bichel) 3,216° C. ; 
but if the nitroglycerin is reduced to 25 per cent. 
and is mixed with 40 per cent. of wood meal 
and other bodies, the temperature of explosion 
is brought down to about one-half, and the 
products of combustion contain 20 per cént. by 
weight of carbon monoxide, and if a 10-gram 
‘cartridge be fired in a vacuous bomb, the 
products of combustion contain so much carbon 
monoxide that they can be lighted at the tap of 
the bomb and burn with a blue flame. 

The larger amount of dilution of the original 
explosives of this class needed to pass the 
Rotherham test will increase. rather than 
decrease the volume of carbon monoxide given 
‘by the watered-down explosive, and this accen- 
tuates the danger in another way. 
- When the products of combustion contain a 
‘large enough percentage of carbon monoxide to 
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burn, it is the products as well as the test mixture 
that contain the combustible gas, and as it is 


already heated ’ ‘up far above its ignition point, 


it needs only instantaneous contact with air to 


. produce flame; there is no period of delayed 


combustion to allow. cooling to give safety, 
and for this reason, as well as on account of its 
poisonous nature, explosives yielding large per- 
centages of carbon monoxide should. be looked 
upon with grave suspicion, and official tests 


which practically demand explosives that give 
either an excess of oxygen or of carbon monoxide 
are manifestly wrong. . 


The action of the products formed during 
explosion upon the coal surface is a most 
important point, which should be taken into 
consideration in judging the. safety of an 
We know that with a properly pro- 
portioned explosive yielding nothing but fully 
oxidised products of combustion, traces of carbon 
monoxide are always found in the air after the 
explosive has been fired in a borehole in 
coal, showing that carbon dioxide and water 
vapour have acted upon the coal surface and 
have been reduced. These actions are endo- 
thermic and use up a large amount of heat, 
giving increased safety to the explosive. If, 
however, carbon monoxide instead of dioxide 
is formed, although . the initial explosion is 
cooler, no subsequent absorption of heat takes 
place, whilst if free oxygenis generated, a strong 
exothermic action is set up with the coal, the 
only saving factor being that it is always accom- 
panied in the products by carbon dioxide and 
water vapour, which act in the opposite 
direction. | | 

The only true test of the safety of. mining 
explosives is the practical one of use in coal- 


mines over many years, and when an explosive 


has been in use on a large scale for over twenty 
years, tons of the material having been used 
and millions of shots fired under every condition 
conceivable in practice, without a single accident 


being traceable to its legitimate use, such an 


explosive holds a certificate of safety that no 
series of tests under empirical and artificial 
conditions could ever give it. _ . 
In the English permitted list several such 
will be found, satisfactory in strength and with 
a character unsmirched by a single ignition of 
gas or dust in the mine under proper conditions 
of use; but with the alteration from the pro- 
cedure in testing for the permitted list adopted 
at Woolwich to the new- conditions: existing 
at' Rotherham these will of necessity. dis- 
appear from the list, and their places be taken 
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by weaker explosives, so that the mine-owner, 
saddled by the Act of 1912 with the purchase of 
all explosives used in his mine, will find that the 
cost in explosives of doing the same amount of 
work as heretofore will be practically doubled. 

By the mere chance of having the Woolwich 
gallery at work at the time that the Continental 
methods were introduced, and not being willing 
to face the expense of a new installation, the 
Government has acquired seventeen years’ 
experience of practical results under mine con- 
ditions, and it appears to me absolutely wrong 
to cast this aside and to follow different methods, 
simply because other countries have chosen to 
adopt them, unless statistics have shown that, 
per million tons of coal won, our mining explo- 
sives have given rise to greater loss of life than 
those used abroad. 

There is another point of view also that may 
have been overlooked, but which I think is 
worthy of consideration, and that is that in the 
Woolwich tests the explosives were simply classi- 
fied as safe enough to use or not safe enough— 
no official responsibility was taken in prescribing 
a quantity that was safe, and I fear that under 
the new regulations the mine-manager will con- 
sider—and not unreasonably—that when a 
maximum charge of, say, 24 ozs. has been given 
for an explosive, all responsibility is off his 
shoulders as long as the 24-oz. limit is not 
exceeded. As I have shown, I hope, the practical 
conditions of use are so widely different from 
the empirical tests we are putting the explosives 
through, that the personal factor of care in use 
becomes of enormous value, and I am convinced 
that a reliable and careful shot-firer blessed with 
common-sense is a greater protection than any 
tests, rules, and regulations that can be framed, 
and for that reason view with suspicion anything 
tending to lessen personal responsibility. 

Already the authorities have decided very 
wisely to extend the time over which the old 
explosives may be used to December 31st, and 
I venture to urge strongly that during the next 
nine months the points raised with regard to 
the new procedure be considered, 


DISCUSSION. 


Masor A. McN. Cooprr-Kny (H.M. Chief Iv- 
spector of Explosives), speaking as an official in 
charge of a testing station, observed that the in- 
formation given by Professor Lewes would be of 
much assistance to him. The speaker thought that 
the new test was open to the objection that it 
implied the fixing of an absolutely safe charge 
limit, whereas the Woolwich testing station had 
always endeavoured to impress upon all concerned 
that they did not guarantee safety, a purely 
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the question of care in firing shots, the speaker 
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arbitrary line being drawn above which the explo- 
On 


was convinced that most of the accidents that had 
occurred could have been avoided, regardless of the 
nature of the explosive. In this connection he 
narrated the experience of an expert in explosives, 
who had once seen a man charging a shot-hole 
with coal-dust, whereas he should have used some 
clay. Carelessness led to accidents rather than the 
use of unsuitable explosives. 


Mr. H. A. Krouw echoed entirely the views 
expressed by Major Cooper-Key. Fifteen years 
ago the Home Office had given a “lead” to 
colliery owners and managers as to the explosives 
which it was safe to use in fiery or gaseous mines. 
It was, of course, impossible that an explosive 
should be safe under all conditions; but the Home 


‘Office drew [a line between explosives ordinarily 


safe with proper precautions and explosives in- 
volving great risk. Their regulations were wise, 
and had served the colliery trade for many years. 
‘The colliery managers had been left to select the 
explosives considered to have a certain margin of 
safety and the greatest efficiency. Now, however, 
it almost appeared that the Home Office were 
endeavouring to find a fool-proof explosive, abso- 
lutely safe so long as a certain weight only was 
used. The speaker considered that there was 
great danger in the present attitude of the Home 
Office, inasmuch as artificial conditions of test 
were no guarantee of the safety of an explosive, 
and the use of explosives might, by such pro- 
cedure, come to be eliminated in mines. The author 
had said that official tests, demanding explosives 
with an excess of O or CO were manifestly wrong. 
With that the speaker agreed, and feared that the 
new regulations would introduce dangers not 
existing in the use of the old explosives. With 
regard to practical experience, he did not believe 
that. a single colliery owner, colliery manager, or 
shot-firer would disagree with Professor Lewes’s 
emphasis in this regard. Millions of explosives 
had been used in collieries without producing an 
explosion of gas or coal-dust. The speaker knew 
of a colliery company that had. used 750 tons of 
explosives, and, calculating shots at 4 ozs. to the 
pound, this meant that about six million shots had 
been fired in their pits, and that without a single 
explosion of gas or coal dust. That certainly was 
superior to firing ten shots with an explosive under 
artificial conditions. He hoped the Home Office 
would reconsider the position, and not condemn 


‘colliery owners to use explosives of which they 


knew nothing, and which had been tested under 
artificial atmospheric conditions. To replace 
familiar explosives with those absolutely untried 
was a dangerous course, and he hoped the 
Government would seriously consider the matter 
before carrying out the proposals. 


CAPTAIN MAURICE B. Lroyp referred to the use 
of unstemmed shots. When the Woolwich station 


Hi 
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was first started, the question of unstemmed shots 
was fully considered, and passing from stemmed 
shots to unstemmed shots was certainly opposing 
precedent. Official eyes had been opened, and he 
would regard a return to unstemmed shots as a 
retrograde movement. As Professor Lewes had 
pointed out, when a shot was fired in an un- 
stemmed hole, the pressure, the decomposition of 
‘the explosive, and the end products were all 
entirely different. 


Mr. D. J. METCALFE considered that the great 
danger in connection with the new explosives 
existed in their characteristic of depleted explosives. 
These explosives were carefully placed into the 
cannon, and when fired in the coal mines would be 
pressed well into the bore-hole. This explosive 
might fail to detonate in the bore-hole of the mine, 
and might, through weakness, burn in the bore-hole 
and be a source of great danger. The permitted 
list, he would remark, had been in existence for 
many years. In 1911 there were forty-four million 
shots fired in mines. In 1911 there were 1,152 
fatalities below ground connected with fire-damp, 
the number caused by explosives being four, of 
which oneonly was caused by a permitted explosive. 
Forty-four million shots were fired and twenty- 
four million pounds of explosive used. Whenit was 
considered that 286 million tons of minerals were 
raised and 863,000 men were working below ground, 
the use of permitted explosives could scarcely be 
said to be responsible for any great harm in 1911. 
As an additional security to miners, he would 


suggest the use of carbonate of soda in tamping. 


Two or three inches of common washing soda used 
by the gun-firer at the back and front of the charge 
was, he suggested, better than the plan of intro- 
ducing new explosives of which little was known. 


Mr. J. S. S. Brame regarded the ignition test as 
highly important. The conditions of carrying out 
any common tests enormously influenced the result. 
Tt was quite easy to get ignitions of coal-dust below 
300° O., provided the heating were done in a current 
of air. As Captain Lloyd had pointed out, the 
different conditions under which the explosive was 
fired involved enormous differences in the products 
of combustion. With high pressures the proportion 
of CO, was greatly increased, while at low pressures 
CO predominated, influencing very materially the 
temperature reached by the explosion. CO, led 
to the production of three times the number of 
calories given out with CO, and in some cases, 
taken in conjunction with the length of the 
ignition, etc., the factors were almost antagonistic. 
Tn the case of CO with a long flame, the tempera- 
ture recorded would probably be lower than with 
CO, with an intense short fiame. 


THE CHAIRMAN, before calling upon the author 
to reply, said that he would like to make a few 
remarks on the leading arguments on both sides of 
the subject, it appearing to him that opinions were 
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about equally divided. The lecturer had presented 
his case with great fairness and a complete absence 
of bitterness—a spirit followed by the contributors 
to the discussion. It had been contended that 
one or the other of the systems of testing did not 
represent actual practice, but, in the speaker’s view, 
there were practical aspects in both systems. It 
was said that the Continental practice was to fire 
an unstemmed shot, but Captain Lloyd had been 
of the opinion that in practice an unstemmed 
shot was not obtainable. It was true that, ‘in 
the case of coal, fissures might occur in the back 
of the hole, when conditions approximating to 
an unstemmed shot would exist, whereas in the 
case of rock the conditions might he different. 
He had been informed that there were many cases 
of the occurrence, in practical work, of fissures 
behind the coal. He would not attempt to 
decide the point as to whether the Continental 
tests better represented the actual state of 
affairs than the old Woolwich tests; it sufficed to 
say that the two contentions existed. Everyone 
would be familiar with the work of Bichel on 
explosives, and on the instruments that he and 
Mettegang used in testing. This work certainly 
showed a tendency to exalt carbonite as an 
explosive; but Bichel, nevertheless, had done 
much good work. The speaker would like to hear 
what the author had to say on one point dealt 
with by Bichel, namely, the capacity of ex- 
Some 
explosives gave, when photographed on a revolving 
plate, an extremely small illumination, indicating 
that the explosion reached its highest point 
and passed away with great rapidity. The result- 
ing impression had a thin, long comet-like appear- 
ance, Whereas with explosives that took longer to 
explode the impression was more brush-like in 
character. Bichel’s book gave photographs which 
illustrated this point. The Americans had also 
found the same thing, and if it were correct to 
say that the explosives showing the longer brush 
were less safe than those giving the shorter brush, 
there would be ground for thinking that the 
unstemmed method picked out these explosives 
with rather greater success. Certain explosives 
giving a long brush had passed the Woolwich test 
but not the Continental test. He would not, 
however, insist at too great length upon the 
point, regarding practice as more important 
than theory. Nevertheless, theories should be in- 
telligently considered, and the Continental people 
urged that point in support of their method. 
The author alleged that it was a bad thing to 
have explosives containing a good deal of CO, or 
of oxygen; that the oxygen, coming out at red- 
heat, was anxious to seize any coal-dust or 
methane in its path; and the hot carbon, on its 
way out, was eager for oxygen, in this way increasing 
the general conflagration. Against these allega- 
tions, they might ask why these things did not occur 
in the case of the unstemmed shot, notwithstand- 
ing that the conditions were identical. It might 
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‘be relevant for the author to say: “Give me a gun 
made of coal; and I will prove the .occurrences 
‘referred to.” With a quantity of coal-dust hanging 
about the mouth of the gun, it might, ex hypothesi, 
be expected that explosives rich in oxygen would 
fail when tried unstemmed ; but in Continental tests 
they did not do so. The failure of certain explosives 
to pass the Continental test and not the Woolwich 
test, was a curious circumstance. It led to inquiry as 
to whether, supposing it possible to get a large group 
of explosives which would pass both these tests and 
another group which would only pass the Woolwich 
test, the second group would not be safer than the 
first. If that were so, the only consideration would 
be one of cost. The question of testing explosives 
was complicated and difficult, and as between the 
Continental and the otd Woolwich test it appeared 
that the former was the stricter of the two. The 
author’s paper was a wholesale criticism of 
both methods of testing. The removal of all 
explosives rich in oxygen and carbon monoxide 
would rake the Woolwich list as fully as the 
‘Continental list, and the speaker could offer no 
suggestion as to the survivors. The author's paper 
carried a proposition in favour of a further chemical 
test, in the nature of the French test employed for 
years, and urged the elimination of any explosive, 
either from the Continental or Woolwich tests, 
which contained much oxygen or carbon monoxide. 
But, again, it might then be asked how this 
affected practice. In the Woolwich tests, as well 
as those of the Continent, a large number of 
explosives containing CO and O in considerable 
quantities could be successfully fired in an atmos- 
phere of coal-dust, when theory would indicate, 
perhaps, that this should not be possible. The 
experiment shown by the lecturer might be held 
to reflect upon the work at Eskmeals, and the 
speaker would therefore say that every care was 
taken to use coal-dust that had been reduced to 
uniform size. He would observe that the tempera- 
tures to which the author had referred for the igni- 
tion points of coal-dust had no more relation to the 
real temperatures at which coal-dust would explode 
than the temperature of a fire to a kettle boiling 
upon it. In conclusion, the speaker referred to the 
utility of the pyridine method as a counter-check 
in connection with the relative inflammability 
of coal-dusts. It had been found at Eskmeals that 
out of fifty coal-dusts the relative inflammability 
corresponded almost exactly with those coals which 
yielded a good deal of dissolvable matter to the 
action of pyridine, and this bore out a theory 
which would be referred to in forthcoming reports 
of the Home Department. 


PROFESSOR LEWES, in replying to the discussion, 
said that in his paper he had of necessity trodden 
on so many corns that he hoped he might have 
drawn down upon himself a storm of angry criticism 
which would have given him a chance of empha- 
sising the points he had tried to make clear in the 
paper. The speakers however had dealt so kindly 
with him that it was almost an admission that in 
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the main most of the statements he had advanced 
had met with their approval. Major Cooper-Key, 
indeed, had accentuated the concluding portions of 
the paper, and by his graphic description of the 
shot-firer’s surprise at anyone preferring clay to 
coal-dust as a tamping material had laid added 
stress on the importance of the personal factor in 
safety. An explosive might be tested to any de- 
sired degree, but to make it ‘‘fool-proof” was an 
impossibility, and Mr, Krohn’s evidence as to the 
safety of a really powerful explosive during twenty- 
five years of practical work with all sorts and 
conditions of treatment was valuable testimony 
which should be kept clearly in mind. Captain 
Lloyd, who worked through the whole of the 
Woolwich tests, had avowed unhesitatingly his 
allegiance to testing the explosive tamped and not 
unstemmed, and from the official position he then 
occupied, and his wide knowledge of the Continental 
conditions and tests, as compared with the stemmed 
tests at Woolwich, his evidence was of the greatest 
value. Mr. Metcalfe pointed out that although 
an explosive merely placed in the cannon might 
detonate completely, under the compression brought 
about by stemming in practical use, in would often 
detonate only in part, and the remainder, in 
burning, gave rise to the gravest danger. The 
speaker could assure him that some of the new 
explosives would fully bear out his fears. Mr. 
Metcalfe also emphasised the value of sodium 
carbonate as a stemming, and he (the speaker) 
fully endorsed his view that if a “ fore-and-aft” 
stemming of sodium carbonate—or better, 
sodium bicarbonate—were used, neither blown- 
out shot nor fissured coal would give rise 
to trouble. The experiments made in Belgium 
on “ bourage extérieur,” and also the work being 
done at Hskmeals on the influence of non-flam- 
mable dust in stopping explosion, awoke many 
hopes of providing safety by simple means, and 
undoubtedly would bear good fruit in the future. 
Mr. Brame had made some very excellent points ` 
with regard to the ignition temperature of coal, 
and with the Chairman’s permission he (the 
speaker) would like to point out the suggestions it 
raised in his mind. The Hskmeals experiments 
had shown that coal-dust of the character of that 
used at Rotherham, blown under a pressure of 2 lbs. 
through a tube, ignited on contact with a heated 
platinum wire at a temperature of 1,025°C., whilst 
by projecting dust on to the surface of melted 
metal it ignited, after a due lapse of time, at far 
lower temperatures: heated in a tube with cool 
air flowing through, still lower: in fact, in the 
latter way it ignited at a temperature as low as 
280° C., but in this case it had been raised slowly 
from air temperature, so that the action of 
the heat had been long. At the lower tem- 
perature the ignition was not accompanied by 
flame; the mass glowed at a manifestly higher 
temperature than the heating medium, and gas 
was evolved and escaped unignited. These facts 
suggested that the lower ignition points were due 
to actions taking place in the coal itself, and of the 
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same character as those that lead to spontaneous 
ignition, gob fires and other low-temperature 
phenomena. If the times taken to ignite at 
temperatures from, say, 400°C. upwards, were 
noted, and a curve of time and temperature were 
constructed, it would be found that at 1,025° C. the 
ignition would take about one-twenty-fifth of a 
second; and if the curve were continued up to a 
temperature of 3,500° C., it would bé found to offer 
an explanation of the behaviowt' of explosives in 
the ignition of dust. Bichel had’ determined the 
duration of flame from variotis: explosives when 
fired untamped, and calculated the temperatures, 
which, although probably wide of the mark owing 
to specific heats, etc., would do'to illustrate the 


speaker’s point. 
100 grams of the 
following explosives Durationof Flame Temperature of 
fired. in milliseconds. Explosion. 
Gunpowder . 150 2,537° ©. 
Blasting gelatine 9°72 3,216° C. 
Carbonite 0:83 1,874° C. 


If these times and temperatures were compared 
with the curve, it would be seen that the 100 grams 
of gunpowder or blasting gelatine would ignite 
coal-dust, whilst the same quantity of carbonite 
would not—a fact which was borne out by 
experiment—and a curve for methane showed the 
same thing. The Chairman had made many 
valuable suggestions, and had said that whereas all 
the Belgian-permitted explosives would pass the 
English tests, many of .the English explosives 
would not pass the Belgian, and that therefore the 
unstemmed test must be the safest. The speaker 
thought that the English tests referred to were 
the Woolwich tests, not the new, and if he 
remembered rightly, one or two explosives—notably 
one of the carbonites—that passed the Belgian 
tests unstemmed failed to pass the Woolwich test 
with tamping. Sir Henry asked why, if free 
oxygen were such a danger, explosives that yielded 
it did not ignite the dust in the test? They 


Gigs Bas spesket chewed the radnation in chkarae 
limite it brought about in several explosives when 
at Frameries the coal-dust test was added to the 
existing pit-gas test, and a point he was glad to 
have the opportunity of adding was the important 
one that any explosive yielding free oxygen should 
be tested in a paraffined cartridge-case, as this 
gave some similarity to the conditions existing on 
firing if in coal. That this was so was proved by 
an “unexplainable anomaly” in the Frameries 
tests, in which it was found that the charge limite 
in gas for ammon carbonit was 400 grams, but that 
without its paraffined cartridge-case the charge 
limite was increased to 550, so that the burning of 
the case by the excess of oxygen gave as much 
heat as 150 grams of the explosive. It had been 
seen that the conditions under which the excess 
of oxygen liberated by certain explosives in the 
Belgian list led to the reduction of the charge 
limite, and to the disappearance of some from the 
permitted list, when the extra test of firing into 
dust and air was introduced, but in the 1910 list 
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Densite III. reappeared with the same composition 
as before, and a charge limite of 700 grams, whilst 
Yonckite No. 10 had gone back to a maximum 
charge of 900 grams, without any change in com- 
position, and the speaker felt sure that the reason 
of this was that they had been put in lead cases 
instead of in paraffined paper, so that in the test 
the oxygen, having nothing to attack, had not 
increased the temperature. Mr. Krohn said that 
the sting of the paper was in the sentence, 
‘c official tests which practically demand explosives 
that give either an excess of carbon monoxide or 
oxygen are manifestly wrong”; and whether it 
stung or not, it summarised the whole paper. 


A hearty vote of thanks to the author was 
then proposed by the CHarrmMan, and passed 
unanimously, when the meeting terminated. 


COFFEE IN GUADELOUPE. 


Two kinds of coffee are grown commercially in 
Guadeloupe, Arabica and Liberica, Arabica leads 
in quality and also in quantity produced. Lands 
near the sea appear to produce more than those at 
higher altitudes; this is due to the fact that the 
rainfall being less, more berries mature. At higher 
altitudes many berries are lost, but those which 
ripen are of greater weight and better quality. 
Cultivation consists of weeding, fertilisation and 
pruning. As the plantations are mostly on hill- 
sides, ploughs and agricultural machinery cannot 
be used, and hence hand-tools are employed. For 
fertilisers the husks of the berries and animal 
manure are used. The planters claim that chemical 
fertilisers are unreliable. Some planters endeavour 
to make their own chemical fertilisers. In the 
third year the coffee tree will produce its first 
berries. From the eighth to the twelfth year it 
reaches its maturity, and is in full yield. This 
condition continues until the twenty-fifth to 


--thiztivti year, when a decline in yield may begin. 


It is claimed that by scientific grafting trees may 
be made to produce well until they are eighty years 
old. Care in cleaning and pruning adds wonder- 
fully to the yield of the trees. On most plantations 
the coffee berries are gathered by women and 
children, who are paid from tenpence to fifteenpence 
per day, a day’s work being one half to three- 
fourths of a barrel. The harvesting season lasts 
about three months for Arabica. The berries 
are picked as they ripen, and enough pickers are 
employed to cover the entire plantation weekly. 
In the last picking every berry, ripe or green, is 
gathered. The green ones are dried in the husks 
until perfectly black, and are called coffee en boule. 
The American Consul at Basse-Terre says that 
daily, throughout the season, the coffee in its red 
husk is brought from the trees and placed in a 
large wooden vat. This vat connects with a 
thresher worked by water power, which separates 
the berry from its husk, the former sliding into a 
large tank of water, where it remains fourteen 
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hours if Arabica, and forty-eight hours if Liberica 
coffee, While in the vat it is constantly stirred 
until well cleaned. The coffee is now ready to be 
dried. Formerly it was placed out of doors on a 
cement or brick floor, and this practice still obtains 
on some plantations. A new method, but still 
primitive, is to have a coffee-drying house. In 
front of this house are doors which swing hori- 
gontally. At the back of these doors, in the 
interior of the house, are large wooden trays. 
During good weather these trays are pulled out in 
the daytime, after having been partially filled with 
coffee, and left supported at the ends while the 
coffee dries in the sun. At night, or when it rains, 
the drawers are returned to the house for safety 
and protection. The time required for drying the 
coffee is never less than three or four days, and 
may be longer because of the weather. Little 
drying by artificial means has been attempted, 
although efforts have been made to introduce 
European and American machinery. The dried 
coffee is prepared for market in a very simple way. 
A mortar and pestle are used, the pestle being 
worked by water power. The thoroughly dried 
coffee is poured into the mortar and, after being 
pounded for ten or twelve hours, the berry loses its 
outer brownish cover. It is then known as café 
habitant. If subjected to another like period of 
pounding, it loses a silvery coating, the pellicle. 
When not the slightest portion of the pellicle 
remains, it is known as café bonifiewr. Young 
coffee trees, ready for planting, sell for about one 
penny each. The usual practice on the best planta- 
tions is to place the young coffee trees about eighty 
inches apart, and to plant 2,500 trees to the hectare 
(2°47 acres). It is estimated that each one of these 
trees (Arabica) yields one half-pound of coffee, 
ready for export, when in full bearing. 


BEE CULTURE IN MEXICO. 

The principal Mexican centres of the bee industry 
and the production of honey and wax are found in 
the Tuxpam region, and to the south-west of that 
locality in the mountainous sections of Papantla, 
Altotonga, Jalacingo, and Chicontepec, also in the 
district lying to the south-west of the city of Vera 
Cruz, principally in the county of Cosamaloapan. 
Throughout the regions mentioned apiculture is 
an industry engaged in for profit. Generally 
speaking, but little consideration is given to 
housing the bees. They are kept in old boxes (old 
petroleum cases being preferred). and in’ hollow 
logs. There is no doubt that before the conquest 
of Mexico by the Spaniards the aborigines knew 
how to handle bees for honey-gathering purposes. 
In Mexico wild bees are found indigenous to the 
land, and differing in size, colour, shape, and 
habits to a very great extent. One or more 
varieties of these wild bees have been domesticated, 
and the dark as well as the light-coloured German 
bee, also the smaller Italian, and cross-breeds of 
all, may be found in the neighbourhood of Vera 
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Cruz. The most common races are kgown by the 
names of Abeja Prieta, La Castellana, La Real, 
and La Espanola. The only rule observed for 
locating hives is simply to keep them off the 
ground. When hollow logs are used they are 
often found hanging from a beam under the roof 
of a veranda, or from a branch of a tree close to 
the house; in suitable localities they may be found 
in the fork of a tree, in the fork of a post set in the 
ground, and on platforms two to six feet above the 
ground. Reports indicate that as a general rule the 
honey is taken from the hives twice a year, in March 
and in July, but this rule is not strictly adhered 
to. The quantity of honey collected at one time 
from a hive varies considerably, according to the 
American Consul at Vera Cruz. An average pro- 
duction may be put at about thirteen pounds per 
hive per year, and of the wax about two pounds. 
Apparently no attention is paid to the selection of 
flowers from which the bees extract their nectar, 
though bee-keepers in Mexico have expressed the 
belief that the honey from certain plants has 
medicinal properties, and recommend it in the 
cure of bronchial diseases. That honey may at 
times contain elements injurious to health is also 
admitted. It is stated that honey will taste of 
garlic when a certain creeper (liana) is in flower, 
and both the flower and the leaves of this plant do 
smell of garlic. Furthermore, it is said that the 
honey collected during the time the coffee trees 
are in blossom will have a bitter taste. The comb 
is removed with long knives (machetes). As a 
rule, the bees are smoked out by burning corn cobs 
or by the aid of a small furnace of clay or sheet 
tin in which dry manure is burned. Separating 
the honey from the comb is an operation per- 
formed to-day as it was a hundréd years ago. 
Most bee-keepers compress the combs with their 
hands until no more liquid exudes, and the mass 
is then again pressed through a coarse cloth made 
of pitu fibre. Another method pursued is to 
extract the honey by means of a small hand-press 
and fine sieve. In the vicinity of Tuxpam a few 
regular honey-extractors are in use. The most 
dangerous and destructive enemy to bee culture in 
the Vera Cruz district is considered to be the 
large dark or black ant, called by the natives 
tepehua. Should these ants attack a hive they 
will destroy it in one night. Wild honey is 
gathered, but not in quantities sufficiently large 
for export or even for local consumption and 
family use. It is generally believed that wild 
honey possesses medicinal properties, particularly 
that from a small stingless bee about the size of 
the common fly. This product is highly prized. 
Sometimes this little bee is domesticated, and in 
such cases gourds are used for hives. The wax is 
usually dark, and even black, in colour. The wild 
bees form their nests in hollow trees, in fissures of 
rocks, and in holes in the ground, each species 
showing peculiarities in the selection of the locality. 
A species of wild bee, locally named ‘‘Cuitla,” is 
of a dark colour. Of this bee it is said that when 
angry it will discharge a liquid that will produce 
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an itching ‘sensation if petmitted to touch the 
skin. Another kind of wild, bee found in Mexico 
is a small yellow stingléas one called “xal” 
Then there is a kind known!#s the *‘ xicole,” which 
builds its nest in the ground orin cracks of walls 
and rocks. Its honey is of fine quality, but its 
sting is much dreaded., One variety of wild bee 
constructs its nest like that of the wasp, attached 
to the limb of a tree. The honey is said to be of 
excellent quality. 


ENGINEERING NOTES. 

The Chingford Reservoir.—The most prominent 
engineering event at home occurring since these 
notes last appeared was the opening, by H.M. the 
King, of the reservoir which has been added to the 
numerous ones for the supply of water to London 
by the Metropolitan Water Board, which has to 
care, in this respect, for a population of 7,100,000. 
The reservoir occupies ground traversed by the old 
bed of.a portion of the Lea River, which has been 
diverted, and from which the water is pumped. It 
covers 416 acres, and is enclosed all round by an 
earthen emhankment of moderate height, which is 
about four miles long. The reservoir is of a nearly 
rectangular shape, about two miles long, and one- 
third of a mile wide at its narrowest part. It is 
divided into two parts by a transverse embankment, 
which has been constructed in order to minimise 
the wave action which would otherwise arise in 
such an uninterrupted length. There is nothing 
very remarkable from an engineering point of view 
in the work, if we except the installation of the five 
powerful Humphrey pumps, which certainly par- 
takes of that character, This is so for two reasons: 
firstly, from the fact that the Humphrey pump is 
not only one of the most ingenious and novel, but 
most effective inventions of the present prolific age 
in the development of mechanical science; and 
secondly, because we have the unusual spectacle of 
a public body adopting a new system without its 
obvious merits being rubbed and hammered into 
them by long-tried experience, inasmuch as this 
type of pump has had a very limited life history. 
But results have abundantly justified them, for 
Mr. W. B. Bryan, M.Inst.C.E., who is the Board’s 
Eingineer-in-Chief, examined six systems, compris- 
ing various types of gas, oil, steam and electrically- 
driven pumps, before he came to the decision to 
recommend the adoption of the new invention. It 
would be impossible in a note to describe these 
internal-combustion pumps, but very full accounts 
of them are to be found in Engineering of February 
14th, The Engineer of March 14th, and The 
Engineering Record of New York of January 4th 
last. It is sufficient to say that the Chingford 
installation is by far the largest one on the 
Humphrey system yet in use, and the guarantee 
of the patentees, under heavy penalties, of their 
splendid performance shows an enterprising spirit 
on their part equal to that of the Metropolitan 
Water Board. 
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Lighting-up Device for Locomotives.—Oil has 
come ‘to the hékp of-steam in the case-of the inven-. 
tion of Messis. J. Armstrong and. W. Rogers, of the. 
Great Western''Railway Locomotive Department. 
By this, much: of the time occupied and all the 
smoke nuisance of the present practice of 
lighting up locomotives may be avoided. The 
apparatus is mounted on wheels, to stand 
at the foot of the cab, and consists of two 
cylinders, the upper one for oil, and the other, 
immediately underneath it, for compressed air. A 
tube connects the latter with the top of the former, 
a cock being fitted to admit enough air to force the 
air through a flexible hose, which is fitted with a 
non-return valve, leading from the bottom of the 
oil cylinder to the nozzle of a small sprayer, which 
is inserted through the fire-door. The injector has 
a small central nozzle, with an annular jet of com- 
pressed air surrounding it. The sprayer is also 
provided with an atomiser formed by two circular 
dises, one of which has a boss formed on it, so that 
when the other disc is attached an annular space ig 
left. This space allows the vaporised fuel to whirl 
round the nozzle when the injector is working. 
Each disc has a number of small holes drilled at 
such an angle that the jets converge on the central 
axis and thoroughly atomise the oil. The oil 
readily ignites and covers the dead coal on the fire- 
grate with flame. The cheapest crude oil, oil gas 
tar, coal tar, or other residuals may be used. 


A New City Subway.—There is no end to the 
honeycombing of underground London—proposed, 
finished, and in hand. Among the last is that 
for foot-passengers at the junction of Cannon and 
Queen Victoria Streets, according to the design of 
Messrs. Mott and Hay, for the Corporation of 
London. In plan, the subway will be in the shape 
of a cross, and it will have entrances from the 
Mansion House Station below the street level, and 
from the corner of Bow Lane, a distance of 70 ft., 
and also from the two points where Cannon and 
Victoria Streets intersect one another, which are 
210 ft. apart. The subway, which will thus have 
a total length of 280 ft., will be 10 ft. wide and 8 ft. 
high, and will be constructed under timber road 
decking on the “cut and cover” system, with brick 
walls, steel trough roof, and concrete floor. The 
principal difficulty in connection with the work, as 
in subways built in other parts of a city, lies in the 
obstructions encountered beneath the street surface. 
In this instance it will be necessary to lower an 
existing subway, running close to the surface along 
Queen Victoria Street, which is 12 ft. wide, and 
contains water, hydraulic power, electric, telegraph, 
and telephone mains. A number of other mains, 
varying in size, up to about 36 ins. in diameter, | 
also lie in the line of operations. An egg-shaped 
sewer, 4 ft. high, has to be diverted horizontally, 
Experience has shown that the average street pas- 
senger has not the patience to use subways to cross 
crowded streets. He prefers to take his chance 
of freedom from accident by crossing on the level 
rather than descend and ascend. Moreover, the 


April 4, 1918. 


supersession of the motor for the horse-drawn 
vehicle, by dealing with the same traffic in a lesser 
time, leading to greater clearance of the streets, 
gives him a better chance than of old as regards 
room. On the other hand, that speed is in itself a 
source of danger, so that subways may become even 
to the active, as they must necessarily be to the 
infirm foot-passenger, a considerable benefit. 


Direct Cable Working.—An invention by Mr. 
John Gott, the Chief Engineer of the Commercial 
Cable Company, is likely to increase largely the 
efficiency of long-distance cable telegraphy. By 
this device it is possible to use the international 
Morse system—hitherto confined to land lines and 
comparatively short submarine cables—on long 
cables, in place of the system now employed. The 
latter is in reality the old single-needle alphabet, 
in which the dots are represented by a signal to the 
left and dashes by a signal to the right. Owing to 
the disparity in the formation of the two codes, it 
has not been possible to transmit signals from a 
land line into a long cable, or from the cable back 
into the land line without a break, so that a message 
arriving at the cable terminus had to be translated 
from one system of code into another before it 
could be transmitted. By the new invention 
it will be practicable to employ one system 
throughout, and to repeat automatically at the 
ends of the cable messages from land lines into 
cable, and from cable into land lines. As cables 
are necessarily landed at a distance from great 
centres of commerce, the new method will have 
the effect of bringing the ends of the cables practi- 
cally right up to the source of traffic. The 
maximum speed at which the Atlantic cable of 
1858 was worked was 24 words per minute with 
the Morse alphabet, and until quite recently it was 
not believed that cable transmission of dots and 
dashes could be made at the speeds necessary in 
modern working, and still less had this possibility 
been demonstrated. 


A Motor Vacuum Street-sweeper.—The municipal 
authorities in Manchester have been applying suc- 
cessfully the vacuum principle to street cleaning. 
A motor contains the mechanism, which consists 
of a cylindrical brush composed of a series of small 
brushes, which revolve in an air-tight sheet-iron 
shell in the opposite direction from that of the 
wheels of the car. The sweeping roller rotates at 
a -circumferential speed of 4,950 feet per minute, 
and in turning through two-thirds of a revolution 
inside the shell raises the sweepings and discharges 
them into boxes in the receiver at the back of the 
vehicle, through an opening contrived for the 
purpose. During the test the machine swept 
180 square yards of street surface per minute, 
collecting one-ninth of a ton of material. 


Geared Turbine Engines for Marine Work.— 
When turbines were first applied to the propulsion 
of vessels, they were only efficient in cases where 
considerable speed was one of the objects to be 
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obtained, owing to the disparity of the effect of 
velocity of turbine and screw in the case of low 
speeds. The Hon. Charles Parsons, as he then 
was, the well-known inventor of the turbine which 
bears his name, maintained at that time that in 
consequence of investigations he had in hand, this 
disability would ultimately disappear. This result 
has recently been arrived at, as shown by a paper by 
him read before the Institution of Naval Architects 
on March 13th. The Hon. Sir Charles Parsons 
showed in this that, by means of the introduction 
of properly designed gearing, minimising friction 
and noise, the waste of power at low speeds had 
been practically eliminated, and that this develop- 
ment had long gone beyond the stage of experiment. 
No less than 26,000 h.p., in the aggregate, of cargo, 
channel, and war ships had been so fitted, while 
about four times that figure represented that of 
vessels under construction on the same system. 
He gave an account of a trial trip of a vessel 
with a high-pressure and low-pressure turbine in 
series, developing 1,600 h.p., transmitting through 
mechanical gearing to a single propeller shaft at 
63 revolutions per minute, and at a resulting speed 
of only 103 knots. Side by side steamed a sister- 
ship, exactly similar as regards boilers and pro- 
pellers, and with coal of same quality, but with 
triple-expansion reciprocating engines. The con- 
sumption of fuel of the former ship showed a 
saving of quite 15 per cent. 


NOTES ON BOOKS. 


Practicar BANKING, INcLUDING CURRENCY. By 
J. F. G. Bagshaw and C. F. Hannaford. London: 
Sir Isaac Pitman & Sons, Ltd. 5s. net. 


In preparing this volume the authors have ad- 
dressed themselves specially to students of banking 
and to those engaged in commercial work in which 
a knowledge of banking is necessary. They have 
both had large and varied practical experience of 
banking, and they deal in a clear, concise and com- 
prehensive manner with all branches of the subject. 
Perhaps one of the most interesting chapters is 
that which deals with the history and present 
methods of work of the Bankers’ Clearing House. 
The great majority of the cheques drawn in this 
country pass through this institution, and the 
figures showing the business transacted there are 
stupendous. In 1911 the total clearings reached 
the enormous sum of £14,613,877,000. On one 
single day, March 16th, 1910, the amount cleared 
was £112,343,000, while the smallest daily total in 
1910 was the respectable sum of £28,894,000. No 
daily record of the number of cheques passing 
through the clearing-house is kept, but an estimate 
made on July 2nd, 1910, placed it at about 805,000. 

An excellent account is given of the machinery 
of the London clearing-house. It is evident from 
the enormous amount of business transacted that 
the work must be done at great speed. This has 
been rendered possible by the use of the Burrough’s 
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adding machine, by means of which an official of 
a London bank on one occasion accurately listed 
and added 250 cheques in three minutes, twenty- 
two and three-fifths seconds—a world’s record. The 
volume concludes with three interesting chapters 
on the rise and development of banking in England, 
and another on the London Stock Exchange,  ' 


Tux Curva YEAR Boor, 1913. By H. T. Montague 
Bell, B.A., and H. G. W. Woodhead, M.J.I. Lon- 
don: George Routledge & Sons, Ltd. 10s. net. 
This is the second number of the China Year 

Book, and it contains an immense mass of informa- 

tion, the bulk of which has been compiled from 

official sources, supplied by various departments of 
the Chinese Government and by the Legations in 

Pekin. A glance at the list of contents shows 

that no side of Chinese life and industries seems to 

have been neglected. A general description of the 

Republic is followed by chapters on its geology, 

fauna, flora, climate, the people and language, 

products, commerce, trade statistics, communica- 
tions, posts and telegraphs, etc., while a chapter of 
special interest relates the history of recent con- 
stitutional reforms. A new and useful feature of 
this issue is a ‘‘ Who’s Who,” which gives brief 
biographical accounts of a number of the more 
prominent men in China. The book also contains 

a large “ Production Map,” showing the districts 

in which the chief products of the Republic are 

grown. Thevarious sections seem to be admirably 
arranged, and reference is made easy by a very full 
index. 


Tar INDIAN Forest Recorps. Vol. IV. Part V. 
Note on the Utilisation of Bamboo for the 
Manufacture of Paper-pulp. By R. 5. Pearson, 
I.F.S., F.L.S. Calcutta: Superintendent Govern- 
ment Printing. 3 rupees 6 annas, or 3s. 7d. 
This volume of the valuable series on Indian 

forest products deals with a question which is 
likely to become more and more important, the 
utilisation of bamboo in the manufacture of paper- 
pulp. It was made very clear by Messrs. Clayton 
Beadle and Henry P. Stevens in the paper which 
was recently read before the Society that, while 
the demand for paper is increasing every year by 
extraordinary bounds, there are many signs that 
the supplies of the raw materials are by no means 
inexhaustible, and consequently any substance 
which may be convertible into paper-pulp is bound 
to receive more and more careful consideration in 
the near future. 

The idea of manufacturing paper-pulp from 
‘bamboo dates from about the ’seventies, and 
‘various inquiries have been made into the subject. 
Of these, the most important was Mr. R. S. Sindall’s 
report of 1906 on “ The Manufacture of Paper and 
Paper-pulp in Burma.” He concluded his report 
by proposing possible factory sites and discussing 
freights and costs of chemicals, and the present 
inquiry has been based on his suggestions as to the 
lines on which future investigations should be 
conducted. 
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Mr. Pearson’s monograph is written in a very 
thorough and scientific spirit. After a general 
discussion of the question of making paper from 
bamboo, and of the present position of paper 
manufacture in India, he describes in some detail 
the various kinds of bamboo, their mode of growth 
and possible out-turn. He then proceeds to deal 
with the cost of manufacturing bamboo paper-pulp, 
and gives detailed reports on the various bamboo 
areas in Burma and India. This is followed by 
particulars as to the cost of plant for paper mills, 
and of the chemicals required in paper manufacture. 
A series of appendices supply instructive details of 
various experimental bamboo sample plots in 
Burma, Bombay, and Madras. 

It is interesting to notice, by the way, that the 
paper on which the report is printed is made from 
the bambusa polymorpha, both nodes and inter- 
nodes being used for the purpose. The paper 
appears to be of fairly good quality, and though 
not actually white, is only very slightly tinged 
with cream. 


GENERAL NOTES. 


Mr. JOSEPH PENNELL’S EXHIBITION AT BRAD- 
FORD.—The City of Bradford Corporation Art 
Gallery have issued a catalogue of unusual interest 
and artistic excellence in connection with the ex- 
hibition of lithographs and etchings by Mr. Joseph 
Pennell which is being held in the Cartwright 
Memorial Hall this spring. The pamphlet opens 
with an introduction by the artist, which is mainly 
taken from the very remarkable paper which he 
read. before the Royal Society of Arts last December, 
and the catalogue itself is illustrated by fourteen 
striking reproductions of Mr. Pennell’s work. Some 
of these appeared in the Journal of December 20th, 
1912, while others have been specially prepared 
for this publication. The catalogue is well worth 
keeping as an artistic work, and the authorities of 
the Bradford Corporation Art Gallery are to be 
congratulated upon the manner in which they 
have brought it out. 


THE CHILIAN Fıs Inpustry.—The press of 
Chile is calling attention to the possibilities of the 
fishing industry in the waters of that country, if 
capital and experienced persons would enter the 
business. It is estimated that the take now 
amounts to only about 3,000 tons per annum for 
home consumption, but that it might be made 
18,000 to 20,000 tons if there were better means for 
handling it, and if the fish could be sold at more 
reasonable prices. At present the retail price of fish 
in Valparaiso is 9d. to 10d. per lb., and at interior 
towns it is much more. The fishing industry is 
carried on principally by groups of two or three 
men who fish from small boats and sell it to the 
few dealers in the larger cities. It is estimated 
that there are about 3,200 persons employed in the 
industry in Chile. 


DETECTION OF Ick AND Lanp.—The Canadian 
Department of Mines and Fisheries has issued a 
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report by Professor H. T. Barnes, of McGill Univer- 
sity, on the influence of icebergs and land on the 
temperature of the sea, as shown by his microther- 
. mometer on a trip of the “‘ Montcalm” in the Gulf 
of St. Lawrence and coast of Labrador, together with 
some notes on the use of the instrument on a trip 
across the Atlantic in the ‘‘ Victorian.” Professor 
Barnes says there is little room for doubt that the 
real iceberg effect is a rise of temperature, and all 
the icebergs studied in his report showed a large 
warming influence and only an insignificant cooling 
effect. In explanation of this warming influence he 
points out that an iceberg, being composed of fresh- 
water ice, produces by its melting fresh water, 
which is carried downwards by the convective 
action of the inflowing salt water. The surface 
water has no tendency to sink on account of its 
horizontal motion, and in consequence all the heat 
radiated from the sun and sky, which is absorbed 
in this water, accumulates and is not dispersed by 
the sea-water movements. Thus the water round 
the berg becomes warmer than the surrounding 
sea, and produces the rise of temperature always 
observed first in approaching an iceberg. A cooling 
effect may be observed after the rise, but this is 
due not to the direct action of the ice, but to the 
fact that the berg is being carried along by a more 
rapid, and therefore a cooler, current. On the 
other hand, the general effect of land is to lower 
the temperature of the sea, as is clearly proved by 
records taken in the ‘“ Montcalm.” The larger effects 
produced by the coasts of Labrador and Newfound- 
land are so characteristic that ample use could be 
made of them to warn ships in time of fog of the 
proximity of the coast. Within a parallel to this 
coast of six miles the temperature drops so rapidly 
that the effect could not be mistaken by a navi- 
gator, while the entrance through the eastern 
mouth of the strait shows no such drop. Hence a 
ship making the strait in a fog could be sure of 
avoiding the rocks of the coast so long as the 
temperature was not dropping rapidly. 


COTTON IN THE SuDAN.—In a report presented to 
the Council of the British Cotton-Growing Associa- 
tion, by a deputation which visited Egypt last 
year, some observations are made on the prospects 
of growing cotton in the Sudan. The total area of 
the district is about a million square miles; a large 
portion of this, say 100,000 square miles, receives 
an ample rainfall, and probably cotton could be 
economically grown here as a rain crop. The 
deputation estimate that, given sufficient popula- 
tion, effective supervision, means of transport, 
buying and ginning facilities and suitable seed, this 
country might in’ the future produce very large 
quantities of cotton—probably several millions of 
bales annually. The type of cotton would probably 
be similar to American Upland, and in view of the 
fact that the day is not far distant when the United 
States will consume the bulk of her own cotton, 
Lancashire ought not, in the opinion of the depu- 
tation, to neglect such a promising field. 
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MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

APRIL 9.— Frank Barey, M.Inst.C.E., 
“ Electrice Supply in London.’ ALAN A. 
CAMPBELL Swinton, M.I.E.E., will preside. 

Aprin 16.—WatterR C. Hancock, B.A., 
“The Physical Properties of Clay.” WILLIAM 
Burton, F.C.S., will preside. 

APRIL 23.—H. V. Lancuester, F.R.I.B.A., 
“ The Architectural Treatment of Shops.” 

APRIL 30.—F. G. Oev, C.B., LL.D., “The 
New Science Museum.” 

May 7.—AxEL WELIN, A.I.N.A., “ Life-saving 
at Sea.” Sır Jomn Cameron Lamp, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


INDIAN SECTION. 


Thursday afternoons, at 4.80 o’clock :— 
APRIL 17.—N. Q. CuHotmeuey, C.S.I., late 


. Commissioner, Magwe Division, Burma, “ The 


Burma Oil Fields.” Sir HERBERT THIRKELL 
Warre, K.C.LE., late Lieutenant-Governor of 
Burma, will preside. 


May 29.—Sir Jonn Benton, K.C.1.E., “ Irri- 
gation in India.” 
Howarp LEcTURES.* 
Monday evenings, at 8 o’clock :— 


PROFESSOR JosepH Ernest PETAVEL, M.Sc., 
F.R.S., ‘“ Aeronautics.” Three Lectures. 


Syllabus. 


LECTURE II.—Aprin 7.—Principles of aoro- 
plane design—Loading and velocity—Resistance 
and power—Stresses and factors of safety. 

LECTURE III.—APRIL 14.—Flight problems— 
Meteorological conditions—Gusts and ‘‘ Remous”’ 
—Gyroscopic forces—Stability and ease of control— 
Speed and safety—Relative advantages of aircraft 
—Monoplane v. biplane—Aeroplane v. dirigible. 


CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

Davip SomMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

April 21, 28, May 5. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, APRIL 7.. ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Howard Lecture.) 
Professor Joseph E. Petavel, ‘‘ Aeronautics.” 
(Lecture IT.) 


* This course of lectures, previously announced as Cantor 
Lectures, will be delivered under the Howard Trust. 
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Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. W. Ransom, “The Status of Engineers and 
Engineering, with Special Reference to Consulting 
Engineers,” 

Chemical Industry, Society of (London Section), 
at the Chemical Society, Burlington House, W., 
8 pm. i. Annual Election. 2. Dr. F. Bergius, 
“ High Pressure Reactions: The Formation of 
Coal and of Hydrogen.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Mr. P. J. Waldram, “ Reinforced Concrete 
Construction.” 

British Architects, Institute of, 9, Conduit-street, 
W.;8 p.m. Mr. C. Brewer, “American Museum 
Buildings.” 

Victoria Institute, Adelphi Terrace House, W.C., 
4.30 p.m. Discussion on the Gunning Prize Essay, 
to be opened by Dr. J. W. Thirtle. 

Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 8.15 p.m. Dr. 
J. T. C. Nash, “The Evolution of Epidemics. 
Lecture I.—Middle Ages: Evolutionary Factors 
in Evidence.” i 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
(Students’ Meeting.) Mr. A. T. Walmsley, ‘‘ Pro- 
duction of Steel Sections and their Application in 
Engineering Structures.” (Lecture I.) 


TUESDAY, APRIL 8...Asiatic Society, 22, Albemarle-street, - 


W., 4 pm. Mr. C. O. Blagden, “Abdullah bin 
Abdulkadir, of Malacca, and his Writings.” 2 


Royal Institution, Albemarle- street, W., 3 p.m. 
Dr. A. S. Woodward, “ Recent Discoveries of Early 
Man.” (Lecture II.) 

Alpine Club, 23, Savile-row, W., 8.30 p.m. 1. Mr. 
F. W. Bourdillon, ‘‘ Without are Dogs.” 2. Dr. 
T. G. Longstaffe, “ Canadian Rockies.” 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
1. Discussion on (4) Mr. W. C. Reid’s paper, “The 
Yield of Various Catchment-Areas in Scotland”; 
(6) Mr. E. Sandeman’s paper, ‘ Measurement of 
the Flow of the River Derwent, Derbyshire.” 2. Sir 
Francis J. E. Spring, ‘Coastal Sand-travel near 
Madras Harbour.” 


Photographic Society, 35, ' Russell-square, W.C., 
8 p.m. Mr. A. J. Bull, “A Spectroscopic Camera 
for Projection.” 


Zoological Society, Regent’s-park, N.W., 8.30 p.m, 
l. Mr. C. Tate Regan, (a) ‘‘ A Collection of Fishes 
made by Professor Francisco Fuentes at Easter 
Island”; (b) “A Revision of the Fishes of the 
Genus Kuhlia.” 2 Mr. R. I. Pocock, “The 
Affinities of Canis antarcticus.” 8. Major G. E. H. 
Barrett-Hamilton and Mr. M. A. C. Hinton, “On 
a Collection of Mammals from the Hebrides, 
Scotland.” 

Colonial, Institute, Whitehall Rooms, Whitehall- 
place, 8.W., 8.30 p.m. Miss G. Binnie-Clark, 
“ Women and the Land in Canada.” 

Pharmaceutical Society, 17, Bloomsbury - square, 
W.C., 8 p.m. 1. Dr. F. B. Power and Mr. H. 
Browning. Jun., “The Chemical Examination of 
Euphorbia Pilulifera.” 2. Dr. F. B. Power and 
Dr. A. H. Salway, “ ‘The Chemical Examination of 

_ the Roots of Phaseolus Multifiorus.” 3. Mr. J. 
Small, (a) “ The Identification Value of Hairs in 
the Examination of Herbs and Leaves” ; (b) “ Note 
on False Nux Vomica Seed”; (c) “A New 
Adulterant of Buchu.” 

WEDNESDAY, APRIL 9...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. Mr. Frank Bailey, 
‘ Electric Supply in London.” 
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-Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Mr. F. Legge, ‘ New Light 
on Sequence-dating.” 

Geological Society, Burlington House, W., 8 p.m. 
1. Dr. George Hickling,“ The Variation of Planorbis 
multiformis Bronn.” 2. Miss M. Colley, ‘' The 
Structure and Relationships of the Carbonicole.” 

Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate,S.W., 
8p.m. Colonel R. E. Crompton, “ The Wheel and 
the Road.” 

Aeronautical Society, at the United Service Insti- 
tution, Whitehall, S.W., 830 p.m. Mr. W. O. 
Manning, “Propellers.” 

Royal Society of Literature, 20, Hanover-square, W., 
5.15 p.m. Professor W. L. Courtney, “‘ The Pro- 
gress of Dramatic Realism.” 

Electrical Engineers, Institution of (Newcastle Sec- 
tion), Newcastle, § p.m. Mr. A. E. Hadley, 
‘* Power Supply on the Rand.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
‘Mr. Setsuzo Sawada, ‘‘ Newspapers in Japan.” 

THURSDAY, APRIL 10.. Sociological Society, at the ROYAL 
SOCIETY oF ARTS, John-street, Adelphi, W.C. 
5.15 p.m. Mons. Paul Sabatier, ‘‘ Les Courants 
Nouveaux de la Pensée frangaise.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Carpenters, Worshipful Company of, Carpenters’ 
Hall, London-wall, E.C., 8 p.m. Rev. F. W. 
Macdonald, ‘* Social Life in England towards the 
close of the 18th Century.” 

Concrete Institute, 296, Vauxhall Bridge-road, 
S.W., 7.30 p.m. Mr. E. F. *Etchells, “ Structural 
Engineering.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. E. F. Armstrong, ‘‘ Colour in Flowers.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Capt. A. P. Blackwood, ‘ Russia and 
Russian Influence on European Politics. a 

Optical Society, at the Chemical Society, Burlington 
House, W., 8 p.m. Mr, W. Green, “Difficulties 
met with in filling prescriptions for Spectacles.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Dr. E. Rosenberg, 
‘* Self-synchronising Machines (Self-starting syn- 
chronous motors and Rotary Converters).” 

FRIDAY, APRIL 11...Royal Institution, Albemarle-street, W., 
9pm, Mr. C. J. P, Cave, ‘‘The Winds in the 
Free Air.” 

Astronomical Society, Burlington House, 5 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8p.m. Mr. G. C. Allingham, ‘“ Methods of 
Regulating and Controlling the Working of Electric 
Accumulators.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 1. Messrs. A. Campbell 
and H. C: Booth, ‘‘On some Errors in Magnetic 
Testing due to Elastic Strain.” 2. Dr. G. W. C. 
Kaye, “Note on Cathodic Spluttering.” 

Auctioneers’ and Estate Agents’ Institute, 34, 
Russell-square, W.C., 7.45 p.m. Mr. P. Michael 
Faraday, ‘‘ Local Rating : Some Anomalies and 
Suggested Remedies.” 

SATURDAY, APRIL 12...British Foundrymen’s Association, 
Northampton Institute, Olerkenwell, E.C., 8 p.m, 
Mr. G. Hailstone, “The Application of the Micro- 
scope in the Foundry.” 

Sanitary Institute, Wimbledon, S.W., 10.30 a.m. 
1, Mr. E. H. T. Nash, “ Environment in relation to 
Disease.” 2. Dr. Beatrice McGregor, “Infant 
Consultation : its Aims and Limitations.” 3. Mr. 
Richardson Evans, ‘‘Open Spaces Policy and its 
Local Aspect.” 4. Miss Parton, “ Desirability of 
Open Spaces along the Wandle.” 

Royal Institution, Albemarle-street, W., 3 p.m. Mr. 
A. M. Hind, “ Rembrandt’s Etchings. » 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


Monpay, APRIL 14th, 8 p.m. (Howard Lec- 
ture.) Proressor J. E. Peraven, D.Sc., F.R.S., 
« Aeronautics.” (Lecture ITI.) 

WEDNESDAY, APRIL 16th, 8 p.m. (Ordinary 
Meeting.) Water C. Hancock, B.A., F.L.C., 
‘« The Physical Properties of Clay.” WILLIAM 
Burton, M.A., F.C.S., will preside. 

THURSDAY, APRIL 17th, 4.30 p.m. (Indian 
Section.) N. G. CHoumeney, C.S.1., late 
Commissioner, Magwe Division, Burma, ‘‘ The 
Burma Oil-Fields.”’ Sir HERBERT THIRKELL 
Warre, K.C.I.E., late Lieutenant-Governor of 
Burma, wili preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


HOWARD LECTURE. 

On Monday evening, April 7th, PROFESSOR 
J. E. PeraveL, D.8c., F.R.S., delivered the 
second lecture of his course on ‘‘ Aeronautics.” 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


SIXTEENTH ORDINARY MEETING. 


Wednesday, April 9th, 1913; ALAN A. 
CAMPBELL Swinton, M.I.H.E., Member of the 
Council of the Society, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 
Cave-Brown-Cave, Engineer-Lieutenant Thomas R., 


R.N., A.M.Inst.N.A., A.M.I.Mech.E., Burnage, 
Streatham-common, S.W. 


Duckham, Alex., 79, Bishopsgate, E.C. 


King, Charles, F.8.A.(Scot.), 21, Newton-place, 
Glasgow, W. 

Lodge, Frank Adrian, C.I.E., Coimbatore, Madras, 
India. 

Turner, Charles Edward, Cueva de la Mora, Valde- 
lamusa, Huelva, Spain. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Jephson, Mrs. Julie, 4, Cornwall-gardens, South 
Kensington, S.W. 

Shuttlewood, Percy, Jun., 14, Heathfield, Swansea. 

Smith, David Reginald, 77, Wigston-road, Plaistow, 
Essex. 

Young, Charles Edward, Rainford, Manor-road, 
Worthing, Sussex. 


The paper read was— 


ELECTRIC SUPPLY IN LONDON. 
By Frank Barey, M.Iysrt.C.E. 


The supply of electrical energy has now deve- 
loped from being a luxury to a practical necessity. 

The use of electrical energy as the motive 
power of our tube and other railways, the 
working of our factories, and for lighting, 
heating, cooking, etc., has become so general 
that few of those who now participate in its 
advantages realise the difficulties that were 
experienced in the early days of pioneering a 
new industry. 

In 1890 I placed before this Society a short 
account of the progress of electric lighting in 
London, and I will now endeavour to bring this 
information up to date—a wish I have had for 
the last twenty years, as it soon became apparent 
that the commercial success of the earlier enter- 
prises would lead to a remarkable development 
in the more general use of electric supply for all 
purposes. 

The pioneering days from 1880 to 1890 saw 
many difficulties—statutory, technical, and 
financial. The Electric Lighting Act of 1882 
recognised the birth of a new illuminant and the 
possibility of its commercial application, but 
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owing to reasons which are now difficult to 
explain or appreciate, the Act limited all Pro- 
visional Orders to a period of twenty-one years. 
This short period did not encourage enterprise, 
and strenuous efforts to secure a sounder basis 
for the building-up of a great enterprise resulted 
in the passing of the Electric Lighting Act of 
1888, which extended the period to forty-two 
years. 

Useful pioneering work was, however, accom- 
plished between 1882 and 1888, and public 
interest was kept alive by many works under- 
taken by private enterprise with a view to 
perfecting the generation and distribution of 
electric supply. Among these may be mentioned 
the efforts of the Telegraph Construction and 
Maintenance Co. to build what were then termed 
fly-wheel generators, in order to distinguish them 
from the small belt-driven dynamos which had 
up to that time been the only machines available. 
After some minor works, this company entered 
into a contract with the Great Western Railway 
Co. for the lighting of the London terminus 
from Westbourne Park to Paddington, These 
works, commenced in 1883, ran continuously 
from 1886 to 1908, when they were superseded 
by the establishment, at Park Royal, of new 
works required for the electrification of the 
Great Western Railway local lines; and the 
removal of the old works was also necessary in 
order to provide increased accommodation for 
the growing needs of the traffic. This early 
installation had many points of technical 
interest, including the fact that the three vertical 
compound engines were the last to be made by 
Messrs. Rennie in London, and the manufacture 
of the Gordon fly-wheel alternator, which up to 
that time had been the largest and most reliable 
machine on the market, was not again under- 
taken. 

Up to the year 1890 none of the London 
vestries—now merged into borough councils— 
had decided to embark on municipal trading, with 
the exception of the St. Pancras Vestry, who had 
then started to equip their own works for elec- 
trical supply; and it was not until the commercial 
success of the various undertakings had been 
established that thirteen of the remaining 
borough councils in London applied for and 
obtained Provisional Orders. We ought there- 
fore to appreciate the enterprise of the thirteen 
companies who had undertaken the responsi- 
bilities of carrying out the obligations imposed 
upon them by the terms of the Provisional 
Orders granted under the Act of 1888. These 
companies had to raise the capital they required 
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without being able to quote actual experience 
of a profitable yield ; and it is remarkable, con- 
sidering the inexperience of the industry at that 
time, how few mistakes were made, and how well 
the capital was expended. Most of the early 
pioneering plants have now disappeared, the 
capital cost having been redeemed out of 
revenue; in many cases small works in unsuit- 
able positions being utilised for other purposes, 
and the output supplied from larger works with 
facilities for improved plant. 

The table on p. 541 gives, in a summarised 
form, the present position of the various supply 
authorities—lugubriously termed undertakers by 
the Act—in London. 

This table shows the output for the fourteen 
local authorities who work their own Provisional 
Orders, as published for the municipal year 
ending March 31st, 1912, and as estimated for 
the year ending March 31st, 1913. 

The output given for the thirteen companies 
is taken from the published accounts, supple- 
mented in many cases by information kindly 
supplied. 

The total output includes some supplies given 
for railway and tramway purposes within the 
area of the County of London, which, according 
to the census returns of the year 1911, contains 
74,816 acres and a population of 4,521,685 
persons. 

To complete the statement so as to include all 
electric supply, reference must be made to the 
various railways and tramways operated by 
electric traction. The Metropolitan District 
Railway, and many of the tube railways, are 
supplied from the Lots Road power-house ; the 
Metropolitan Railway from the Neasden power 
works; the Great Western Railway (Hammer- 
smith and City branch) from its own works at 
Park Royal; the London, Brighton and South 
Coast Railway (Crystal Palace section) from 
the works of the London Electric Supply 
Corporation at Deptford; the Waterloo and 
City Railway, vested in the London and South- 
Western Railway Co., from works at Waterloo ; 
the Great Northern and City Railway from its 
own works; and the Central London Railway 
from works at Shepherd’s Bush. Important 
works are in progress by the London and North- 
Western Railway for the erection of a power- 
house and for the electrification of local lines, 
and by the London and South-Western Railway 
Co. for the electrification of suburban lines, while 
other railways have schemes in contemplation. 

The disappearance of the horse for all tramway 
purposes in London is now nearly complete, and 
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Local Authority. Capital expended. 
£ 
Battersea 298.038 
Bermondsey 181,172 
Fulham . 281,008 
Hackney 356 , 394 
Hammersmith . 344,153 
Hampstead . 437 ,000* 
Islington 513,462 
Poplar 302,468 
Shoreditch . 379,619 
Southwark . 108 ,673 
Stepney . 426,777 
Stoke Newington . 36 , 000 
St. Marylebone 2,069 , 823 
St. Pancras . 557 , 468 
Woolwich 310 ,000* 
£6,602,055 
Company. 
Brompton 276 ,042 
Charing Cross . Dog 2,340,762 
Chelsea . ` 490 ,301 
City . 2,000 , 324 
County . 1,885 ,648 
Kensington . 388 , 709 
London . 1,345 , 883 
Metropolitan 2,108 , 996 
Notting Hill 249 ,608 
South London . 408 ,310 
South Metropolitan 624 ,949 
St. James’s . 426 ,398 
Westminster ar 1, 252 ,630 
Central (St. James’s and West- 
minster Joint) ge RO a 600 , 296 
Wood Lane (Kensington ma 294 340 


Notting Hill Joint) 


Grand Totals 


£14 618,196 


£21 215 , 251 


Units Sold. 

1911. 1912, 
Estimated. 
4,288,000 6,200,000 
4,144,488 4,600,000 
3,331,497 3,900,000 
6,615,526 9,800,000 
9,835,892 9,600,000 
4,794,413 5, 240,000 
6,416,953 8,000,000 
9,193,872 12,000,000 
6,994,710 9,000,000 
1,790,983 3,000,000 
11,972,955 14,000,000 
426,527 475,000 
18 , 488 , 698 15,000,000 
9,452,067 11,376,000 
2,198 ,569 2,517 ,000 
94,445,100 114,708,000 
2,868 , 817 3,029,883 
27,118,199 27 , 607 , 296 
4,016,478 4,184,072 
26 , 633 , 759 27 , 488 , 860 
20,450, 787 22,512,478 
5,821,514 5,727,896 
20,476,982 28,409,755 
13,567,501 15,666,247 
2,836,849 2,482,414 
4,479,487 5,000,118 
4,855,580 5,481,346 
10,708 , 689 11,044,768 
19,868,622 18,638,125 
163 ,203 , 264 177,323,258 
257 , 648 , 364 292,031, 258 


Maximum Load. 


Winter 1912-13. 


Kilowatts. 


8,050 
1,960 
2,170 
4,290 
5,900 
3,290 
4,980 
5,250 
4,680 
1,700 
6,500 

320 
9,700 
8,740 
1,650 


59,130 


1,890 
13,990 
2,800 
18,510 
12,800 
8,640 
13,500 
11,260 
1,630 
3,130 
4,000 
5,950 
10,880 


103 ;980 


163,110 


— 
* Estimated. 
NoTE.—Local Authorities’ Accounts made up to March 31st each year. 
Companies’ Accounts made up to December 31st each year. 
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is another achievement of electric supply. This 
branch of the application of electric power must 
appeal to all, for the tramcar, although not 
an object of. beauty, has penetrated to distant 
suburbs and surrounded London. 

The Greenwich power-house, erected by the 
London County Council, contains many of the 
best features of the combined experience of other 
countries, and supplies nearly the whole of the 
tramway system. 

The total amount of electrical energy utilised 
for all purposes may be estimated for the year 


1912 as follows :— 
Units. 


Railways 271,500,000 
Tramways . 130,000,000 
General Supply 277,500,000 

Total 679,000,000 


Units sold. Millions 
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lamp at the present moderate charges for supply, 
one unit will provide 833 candle-power for one 
hour, or, say, 208 candle-power hours for one 
penny ; or, in other words, the consumer obtains 
about six times the light for the same investment. 

The Electric Lighting Act of 1888 did not con- 
template the use of the electric motor, which was 
then made only in small sizes, and its great 
future was not realised by the public ; but from 
1890 to 1900 the utility of the electric motor 
was generally recognised, and pioneering efforts, 
involving much enterprise and patience, resulted 
in its gradual adoption and final universal use, 
with beneficial results to both supplier and con- 
sumer. The slow progress made at first may 
be traced to the reluctance of power-users to 
abandon expensive steam-plants which were 
not worn out, and which were frequently of 


Maximum Load K. 


Year 


The progress of the supply authorities is 
shown graphically by the curves indicating the 
maximum demand and output in units. The 
influence of the advent of the metal filament 
lamp is shown by the lighting output, any 
temporary depressing effect being more than 
neutralised by the increase in the sale of units 
for power purposes. The future demand for 
increased illumination from existing wiring, and 
the necessity for providing all the buildings 
with the necessary means for utilising this most 
efficient and economical light, shows signs of 
steadily increasing and exceeding all estimates 
based on the old carbon filament lamp. Between 
the years 1889 and 1904 every unit sold at 
from sixpence to eightpence could be utilised to 
obtain light up to 250 candle-power for one hour 
by using carbon lamps, or, say, 36 candle-power 
hours for one penny ; now, by using the tungsten 


recent design. When these plants gave trouble, 
or required repair or extension, the user was 
tempted to try a small electric motor as an 
experiment—for each user evidently felt he was 
a pioneer—and the result was so convincing that 
not only have steam and other plants been 
removed, but a greater amount of power has 
been substituted. 

The electric supply authorities in 1906 com- 
bined to make -an exhaustive canvass of all 
factory power-users in London, and ascertained 
that the total amount of power required in all 
districts within the County of London was 
208,806 horse-power, or, say, 156,600 kilowatts. 
The total connection for electrical power now 
amounts to about 135,000 kilowatts, or 86 per 
cent. of all power required, and the increasing 
use of this power is shown on the curve. 

Many factories have migrated from London 
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to escape heavy rates, and to seek better facilities 
elsewhere, and it is fortunate that the benefits 
of electric supply. have. enabled many of the 
remaining factories to work at a profit, and thus 
find employment for a large portion of the 
working population. 

Before dealing more in detail with the use of 
power, it may be interesting to refer briefly to 
the steam-plant employed by supply authorities. 
` From 1886 to 1900 the Willans engine was 
remarkable for the perfection of its design and 
the skill shown in its manufacture, and it is 
unfortunate that the lamented early death of 
Mr. -Peter Willans removed from us a genius in 
mechanical construction, who did so much to 
assist the progress of electrical enterprise. These 
engines occupied little space for the amount of 
power they produced, and, considering the high 
speed of the reciprocating parts, it is surprising 
that they were so reliable and cost so little in 
repairs. The demand for generators of larger 
size placed the Willans engine at some disad- 
vantage, and after the year 1900 the steam- 
turbine took command of the field. The remark- 
able economy of the steam-turbine compelled 
many users to replace their Willans and other 
engines, securing not only more power for the 
same floor space, but also any amount of power 
from 500 kilowatts upwards. 

The history of the steam-turbine in this 
country is practically a biography of the life of 
the Hon. Sir Charles Parsons. The first Parsons 
turbine was constructed in 1884, and can now 
be seen in the South Kensington Museum. In 
1888 a turbine-generator, giving an output of 
75 kilowatts, was considered an achievement, and 
the steam consumption of 58 Ibs. per kilowatt- 
hour was considered most satisfactory. In 1893 
a Parsons turbo-alternator of 350 kilowatts, then 

considered an enormous size, was constructed 
under exceptional circumstances, requiring quick 
manufacture and successful performance. A 
number of these machines were ordered to enable 
‘me to overcome complaints of vibration arising 
out of the working of reciprocating engines, and 
it became necessary to replace the latter by 
steam-turbines or to close the works. The result 
was successful; and while I must express the 
deepest gratitude to the inventor of the Parsons 
turbine, it is probable that the success of these 
machines encouraged the building of larger 
sizes and placed the turbine in the list of EHe 
methods of electrical generation. 

Five-hundred-kilowatt turbines followed in 
1895, and the celebrated Elberfeld machines— 

constructed in. 1900, and giving 1,000 kilowatts 
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at a steam consumption of 19lbs. per kilowatt- 
hour—finallyremoved all doubts as tothe glorious 
future of the steam-turbine in this country. 
Machines to generate 5,000 kilowatts followed 
in 1903, and in 1913 we find that Messrs. Parsons 
are constructing a 20,000-kilowatt turbo-alter- 
nator for Chicago. Some details of this plant 
are shown on the screen, as the subject falls 
within the scope of this paper, inasmuch as the 
requirements of London gave the turbine its 
first opportunity of plows its utility in mee 
sizes. 

An interesting development is. now being 
applied to the Parsons turbine in the form of 
speed-reducing gear, consisting of the employ- 
ment of toothed 'gear-wheels running in oil. 
The illustrations shown on the screen give some 
idea of the size of these gear-wheels, and the 
mechanical perfection required in their con- 
struction. The advantages of this gearing are 
likely to have an important influence on future 
progress in the turbine industry, for an extended 
practical trial of this gearing in steamships -has 
proved it to be of great benefit for marine 
purposes. The conditions of such a service are 
sufficiently onerous to form a useful experience 
in applying such gearing for driving electric 
generators, and a number of plants are now 
under construction, with every prospect of 
repeating the success obtained in the marine 
application. It is better that the steam-turbine 
should have a high speed and the generator a 
lower speed, and by means of this gearing the 
best conditions can be obtained without material 
loss or noise. 7 

If we consider the wonderful progress of 
turbine design during the last twelve years, as 
proved by the fact that all reciprocating steam- 
engines are now being superseded, we must 
recognise and appreciate the. work of Sir Charles 
Parsons in startling the world with a revolution 
in mechanical science. There are many makers 
of turbines of various types, but, whether adopt- 
ing the Parsons principle or some variation of it, 
their existence is due to the indefatigable perti- 
nacity with which Sir Charles Parsons overcame 
all pioneering difficulties until he revealed the 
possibilities of a great commercial success. 

The efficiency of the steam-turbine is encourag- 
ing the attention of many expert investigators, 
and it is not surprising that Dr. Ferranti—the 
pioneer of electrical transmission and high- 
pressure generation—should have devoted his 
energies and inventive genius to applying a high 
degree of superheat to the steam used in a 
turbine, and to the necessary means of enabling 
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the turbine to utilise it safely. The results so 
far obtained justify the expectation that a steam 
consumption of 8-5 Ibs. per kilowatt-hour can be 
obtained. 

The necessity to use superheated steam must 
now draw our attention to the steam-boiler. 

Prior to 1888 the steam-boilers used in this 
country -were of the cylindrical type, and the 
water-tube boiler came to us from America, with 
the usual prejudice to overcome, as high steam- 
pressures had not hitherto been used, and the 
best points of the water-tube boiler were there- 
fore not appreciated. In the capable hands of 
Messrs. Babcock and Wilcox this prejudice was 
soon overcome, and, with the many improve- 
- ments developed at the Renfrew works of this 
company, the water-tube boiler established itself 
as the safest and most economical means of 
obtaining a high steam-pressure, with an integral 
superheater capable of raising the temperature 
of the steam to the highest limit permissible in 
the steam-turbine. 

The Babcock Company have also done good 
service to the electrical industry of this country 
by perfecting an automatic stoker of the chain- 
grate type, which can be arranged to burn any 
kind of fuel—from Welsh small coal to the 
softest coal obtainable. | 

Among the advantages of the water-tube 
boiler are the small space occupied for the 
output; quick response to demand for steam; 
low capital cost; and efficiency in operation. 
There is also the advantage that 1enewals of any 
part can be carried out without affecting the 
remainder of the boiler, and therefore a boiler 
can remain young indefinitely; and, if properly 
maintained, the rate of depreciation depends 
solely on obsoletion, which, owing to the per- 
fection of detail, is not likely to occur. 

One effect of the great improvements in steam- 
generating plant is that the 257 million units 
sold in 1911, together with the units expended 
in distribution and for works purposes, were 
obtained by the consumption of about 570,000 
tons of coal. If the present use of electrical 
energy were replaced by the old method of a 
separate steam-plant for each power-user the 
amount of coal required would be at least 
1,000,000 tons per annum more than at present, 
and.the wasteful consumption cf this increased 
quantity of coal would result in a repetition of 
the dense fogs which were so prevalent before 
the introduction of electrical supply. It must 
also be remembered that the distribution of 
power by means of underground mains has 
removed from the surface of the streets a large 
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number of coal-carts which formerly supplied 
the needs of power-users, and also the necessary 
dust-carts to remove the ashes. 

It has been suggested that large electric power- 
works in the coalfields or down the river would, 
by superseding all the existing generating works, 
secure some economy in the costs of generation. 
Such economies can easily be shown on paper, 
and it can with equal ease be demonstrated that 
the additional cost of mains and losses in trans- 
mission more than counterbalance any hypo- 
thetical economy in generation. 

London is at present supplied from firey: 
eight generating works, the positions of which 
are shown on the plan. Many of the works are 
equipped with plant of the latest design and 
best economy, and, having facilities for extension 
at low capital cost, it would appear to be wiser 
to convey coal to them rather than to provide 
expensive copper mains from distant works. 
Some of the existing works have sites of the 
utmost value to the future supply of London, 
and, so long as the centre of gravity of the whole — 
demand falls at a hypothetical point not far 
from the south side of Blackfriars Bridge, it is 
clear there is greater economy in developing 
works on all sides of this point rather than the 
concentration of the load in a distant region. 
All the existing works have stil] some useful life 
left in them, and by a comparatively small expen- 
diture they can be maintained in a high state 
of efficiency ; but many of them are limited in 
their ultimate resources, and when they have 
exhausted the utility of the present plant it 
may be better to concentrate development on 
the more advantageous sites as indicated on 
the plan. 

The operation of Selene reciprocating 
engines by steam-turbines is not so serious or 
difficult. to carry out as it may appear. As an 
instance, I will show you lantern-slides of the 
Bankside works of the City of London Company 
as they were before the steam-turbine - had 
attained its present perfection, and also as they . 
are now with the Parsons turbines in position 
and at work. 

As anothet example of modern design the new 
works of the Stepney Borough Council at Lime- 
house on the Thames, shown on the screen, 
may be briefly described as providing the 
greatest facility for economical working and 
carrying out future extensions at a low capital 
cost. The buildings are conveniently arranged 
and constructed of iron and concrete, future 
extensions being added at any time by complete 
sections. With such.an advantageous situation 
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it is not surprising that the results of this under- 
taking are so satisfactory, and great credit is 
due to Mr. W. C. P. Tapper for the design and 
working of the plant. 

The works of the Central Company (under 
the joint ownership of the Westminster and 
St. James’s Companies) also provide an in- 
teresting example of good design and efficient 
working, under the skilled supervision of the 
joint engineers, Sir Alexander Kennedy and 
Mr. Sydney Dobson. 

’ We have now dealt with the electrical supply 
works, and may turn, for purposes of comparison, 
to the other supples of public utility—gas and 
water. 

The position of the various gas-works and 
distributing centres is shown by the diagram on 
the screen, and the numerous generating works 
and gas-holders ensure continuity of supply, with 
satisfactory results in economy and return on 
the capital expended. 

The position of the gas companies, according 
to Field’s analysis of accounts for the year 1911, 
is given in the next column. 

All these companies are not subject to any 
powers of purchase, and have unlimited tenure, 
holding a practical monopoly in their respective 
districts, but under terms of statutory super- 
vision and limitation of dividends by the opera- 
tion of a sliding scale, which form the most ideal 
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Company. Copitar | Sale of Gas. 

È 1000 cubic ft. 

Commercial 2,606,065 3,295,000 
Gas Light and Coke . 29,154,146 25,485,000 
South Metropolitan . 8,325,340 | 12,604,000 
South Suburban . 831,363 | 1,455,000 
Wandsworth and Putney 548,262 | 1,161,000 
£41,465,176 44,000,000 


protection for the public and the best encourage- 
ment for business enterprise. 

. The supply of water is similarly obtained from 
a number of sources, and distributed from many 
reservoirs, as shown on the diagram on the wall. 
In 1904 the Metropolitan Water Board acquired 
by purchase the undertakings of the original eight 
water companies for the sum of 472 million 
pounds, and now supply about 82,000,000 
thousand gallons per annum. 

It will thus be seen that the capital expended 
at the present time on electrical undertakings is 
approximately one-half of that on gas and water 
respectively. 

The distribution of electrical energy involves 
problems which are not appreciated by the 


‘general public, and without entering into any 


technical details it may be said that the system 
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of mains, including design, material, and work- 
manship, adopted throughout London is one of 
the most perfect examples to be found in any 
city, although it is not the cheapest. Lead- 
covered cables, insulated with oil-impregnated 
paper, and with the segments or strands of 
the copper conductor neatly and tightly laid 
together, are generally employed, and these 
cables—of which there is now more than twenty 
years’ experience—actually improve with age ; 
so long as the lead covering remains undamaged 
there appears to be no limit to the useful life of 
the cable. Dr. Ferranti was the first advocate 
and maker of this type of cable in the form of 
concentric conductors, and thus earned the title 
of the pioneer of electrical transmission. 

The use of electrical supply in our homes has 
become a necessity of modern civilisation, and 
it may not be out of place to refer to some of the 
applications which have done so much to brighten 
our lives by improved illumination, and to 
reduce our labour by cheap power. 

The brilliance of the-tungsten lamp, accom- 
panied by the low cost of obtaining increased 
candle-power, has raised the standard of domestic 
illumination, and created a demand for more 
light. This demand would have serious effects 
on the eyesight if lamps of such high intrinsic 
brilliancy were exposed in an unscreened state 
within the direct range of vision. Fortunately, 
shades and screens of improved design and 
material are available at small cost, and methods 
of bowl-lighting have been developed with the 
assistance of new forms of glass which give 
better dispersion with less absorption of light. 

Great efforts have been made in this and 
other countries to place illumination on a 
scientific basis, and by adopting international 
nomenclature and units of measurements the 
co-operation of all nations will be secured. In 
this good work Mr. Leon Gaster, a well-known 
member of this Society, has taken a prominent 
part, and the Home Office has shown appre- 
ciation of his services by obtaining his assistance 
on a.committee to consider the lighting of 
factories. 

An electrical supply is now essential to secure 
the greatest convenience in carrying out the 
ordinary domestic work of the homé. Vacuum- 
cleaners, of all sizes and many designs, remove 
dust before it has time to accumulate, thus 
avoiding the necessity of. flicking about with 
the housemaid’s duster; the electric iron is 
quickly heated, and remains at a safe temperature 
without getting dirty; electric cooking-stoves 
relieve anxiety ; electric motors drive the sewing- 
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machine, boot-cleaner, coffee-grinder, and other 
kitchen plant ; and electric cigar-lighters can be 
placed all over the house. 

Electric radiators, chiefly of the luminous 
type, have brought comfort and peace into 
many offices in the City of London, banishing 
coal, and avoiding the annoyance and dust 
caused by the removal of ashes. Electric heaters 
for use or storage of hot water require some 
explanation, for they are of two distinct types ; 
in one type water can be heated instantly simply 
by pouring it through an electric geyser, in this 
case the meter recording the larger amount of 
energy taken in a short time, and by using a 
heater of the cumulative type a very small 
amount of energy is taken over a longer period. 

Electric ozonisers have proved their utility in 
purifying bad air and water. Strong concentra- 
tions of ozone are objectionable—except for 
purposes of sterilisation—owing to its peculiar 
odour and the production of nitrous fumes 
from the atmosphere, but when limited to 
one part ozone to about 1,000,000 parts of air 
there is no unpleasant odour or respiratory irri- 
tation. The simple apparatus now available for 
use is specially designed to give a diluted form 
of ozone similar to that which one notices after 
a thunderstorm or in a forest of pine-trees. The 
ventilation of halls, buildings, and houses is 
frequently so defective as to allow the accumu- 
lation of vitiated air to affect health, and in 
place of fresh air—which we take so little trouble 
to obtain—any remedy is welcome until venti- 
lation with pure air is obtained without draught. 

The ventilation of our public buildings, 
especially the Houses of Parliament and Law 
Courts, is frequently: the subject of complaint, 
and it seems strange that those who make our 
laws, and those who interpret them, do not legis- 
late for the provision of invigorating air, and give 
electrical supply the opportunity of introducing 
the equivalent of thunderstorms—but without 
the thunder—and pine-woods. At present the- 
health of the workers in our factories receives 
more attention than that of our national repre- 
sentatives and judges. 


The electric vehicle may also become more 
generally used in this country when the petrol 
motor-car retires on account of high price or 
famine in petrol. 

We have seen how the supply authorities 
have successfully pioneered the application of 
electric power, and the increasing use of the 
electric motor for all trades and purposes is a 
convincing proof of the adyattagea which have 
been demonstrated. 
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-The following details taken from individual 
typical examples may be interesting :— 


trate tac, |, SUBD 
Printing (Newspaper) . | 1,036 1,812 2 6 
,,. (General) . 56 119 7 11 
Box Makers . . . . 9 80 O10 
Chemists Re. <a 92 221 11 4 
Brewers . . . . . 39 153 10 6 
Paint Factory 108 2538 2 11 
Soap Makers 110 68 16 9 
Glass , . . . . 18 118 16 0 
Blouse ,, a a r 13 89 6 4 
Wood Wool Makers 166 623 8 6 
Packing-case ,, % 52 214 17 10 
Tailors . .%: <a % 63 159 15 5 
Biscuit Factory 265 419 2 6 
Confectioners 174 569 11 9 
Rubber Factory 222 219 16 5 
Saw Mill a: fee e 79 302 8 2 
Spice Factory . . . 69 B71 4 4 
Cabinet Maker . . . 87 802 15 2 
Ironfounders  . 150 877 14 2 
Vinegar Brewery . . 15 201 14 10 
Marble Masons . 101 294 2 0 
Tobacco Manufacturers 22 138 3 5 
Cold Store 164 922 2 9 
Flour Mills . . . . 51 158 15 11 
Ink E E 48 235 2 10 


The average cost for each kilowatt connected 
in the representative cases given in this table 
works out at £2 15s. 8d. per annum, or per horse- 
power, say, £2 ls. 6d. per annum. Had this 
horse-power been obtained from the old-fashioned 
engine, with the losses in shafting, belting, and 
steam-pipes, starting up the plant and keeping 
the boilers warm all night, and the additional 
labour required, the cost would have been from 
£6 to £8 per annum, with further costs for con- 
tinual repairs and all the annoyance of running 
steam-plant taking up more room than it was 
worth. 
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For. driving printing machines—especially the 
Double Supplement type of press, taking about 
25 horse-power, the Sextuple Press, -taking 
48 horse-power, and the Double Octuple Press 
taking about 108 horse-power—the use of the 
electric motor has many exceptional advantages. 
Mr. G. W. Mascord, the Mechanical. Supert- 
intendent of United Newspapers, Limited, has 
perfected ingenious arrangements for securing 
absolute control of the speed of these printing 
presses, and in starting the plant or in running 
slowly this control is of great advantage. Mr. 
Mascord has carefully worked out the cost of 
printing newspapers, and finds that an area of 
88,000,000 square inches of actual printed 


‘matter costs one shilling. This area is equivalent 


to fourteen acres. 


We now come to the important question of 
street lighting. The development and perfection 
of the motor vehicle has resulted in an increased 
speed of street traffic, with many advantages, 
though with some danger. Quicker transit has 
added to the prosperity of those who formerly 
suffered loss of time by blocks in the traffic ; 
the delivery of goods is facilitated; and the 
expensive widening of many streets is no longer 
necessary, aS by doubling the speed it follows 
that twice the amount of traffic can be accommo- 
dated. To maintain safely this increased speed. 
during hours of darkness a higher standard of 
artificial illumination has become necessary. A 
motor vehicle approaching at a speed of twenty 
miles an hour covers nearly ten yards in one 
second, and, travelling without noise, leaves 
only the power of vision to protect the pedestrian. 
The adequate illumination of all thoroughfares 
will reduce the necessity of each vehicle carrying 
a search-light and sidelights, or practically 
forming a travelling lighthouse. 

The electric lighting of Cheapside (shown 
on the lantern-slide) is, like many of the 
main thoroughfares in the City of London, 
carried out by flame arc-lamps, centrally 
suspended from steel ropes stretched across 
the street and placed at a considerable eleva- 
tion in order to secure freedom non shadow 
and glare. 

Improved eer is receiving cont 
sideration by the various borough councils in 
London, and their engineers and surveyors have 
recognised the value of better illumination, not 
only to ensure the safety of night street traffic, 
but also to improve adjoining property and to 
assist the police. 

The use of the spectroscope in connection with 
flame arc-lighting has proved to be of considerable 


548 


value, and I hope to show you a practical 
illustration on the screen. 

The statutory . conditions under which the 
electric supply authorities accepted their obliga- 
tions require some explanation, as the Act of 
1888, which remedied the defect in the Act of 
1882, has received some’ amendment by the 
Acts of 1908 and 1910, so far as-London is con- 
cerned, and an Act of 1909 removed some 
`- difficulties and gave increased facilities. 

The London County Council now possess 
powers of purchase of the company undertakings 
in 1931, and after that date at recurring periods 
of ten years—-with the exception of the City of 
London, where the Corporation have a prior 
` right which expires in 1914. The terms of pur- 
chase are “‘ the then value of all lands, buildings, 
works, materials, and plant, suitable to and used 
for the purposes of the undertaking, provided 
that the value of such lands, buildings, works, 
materials, and plant shall be deemed to be their 

fair market value at the time of the purchase, due 
regard being had to the nature and then con- 
dition of such buildings, works, materials, and 
plant, and to the state of repair thereof, and to 
the circumstance that they are in such a position 
as to be ready for immediate working, and the 
suitability of the same to the purposes of the 
undertaking . . . but without any addition in 
respect of compulsory purchase or of goodwill.” 

These terms were practically based on 
Section 43 of the Tramways Act, 1870, and 
evidently provide for a fair market price for an 
undertaking in working order. The recent award 
in the arbitration proceedings to ascertain the 
sum to be paid by the Post Office for the acquisi- 
-tion of the National Telephone Company may 
therefore be referred to with some interest, parti- 
cularly as the terms.of purchase were on the 
same lines, though with variations- much in 
favour of the electrical supply undertakings, 
The Telephone Company claimed £18,325,435, 
were awarded £12,515,264 (subject to certain 
adjustments which are at the moment sub judice), 
and had provided reserve funds which reduced 
‘their capital expenditure to £12,473,627. 

The total capital expended by all the com- 
panies up to the end of 1912 will be found in 
the table given in the next column, under the 
various items which appear in the standard 
form of accounts. 

It should be noted that the Willesden works 
of the Metropolitan Electric Supply Company, 
being outside the boundary of the County of 
London, are not subject to purchase by the 
London County Council under the. terms as 
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SUMMARY OF TOTAL CAPITAL EXPENDITURE OF ALL 
ELECTRIC SUPPLY COMPANIES IN Lonpon, 1912. 


Amount expended, 


 DESOHPUOn: Dec. 31st, 1912. 

Land and Buildings 3, 168 555 
Plant and Machinery . 3,935,310 
Tools and. Appliances ; 40,124 
Accumulators : 123 ,908 
Transformers 539,531 
Mains 5,849,304 
Meters, Instruments, etc. 625,427 
Motors, etc., on hire . 93 , 274 
Public Lighting 65 , 827 
Station Fittings, etc. . 28,195 
Offices and Furniture, etc. 42,423 
Distributing Stations . 113 , 607 
Wells (Artesian) 6,530 
Preliminary Expenses 487 ,181 

£14,613,196 


LL 


quoted above, but may be purchased by agree- 
ment. The Bow works of the Charing Cross and 
City Company are also subject to purchase under 
special conditions. 

If we consider that money has to be found by 
the companies to provide for the necessary 
capital outlay required to develop further such 
an important industry, and that the Act of 1908 
authorises the London County Council to advance 
money only for three years prior to 1931, it will 
be seen that for the next fifteen years the interests 
of shareholders will require close attention, and 
that works of development will require strict 
economy, coupled with immediate return of some 
profit, to avoid a loss of capital to those who 
have encouraged and practically founded a new 
industry. 

RATES OF CHARGE. . 

As regards conditions of supply and rates of 
charge, we sometimes hear suggestions that other 
cities either show more progress or obtain their 
light or power at a lower cost. 

The average price in London for the year 1910, 
given in the statistics issued by the London 
County Council, was 3-42d. per unit for lighting 
and 1:16 pence for power, or a general average 
of 2°54d. per unit, including meter rents. 
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` I have ascertained from Chicago (population 
2,250,000) that in the year 1912 they sold 
141,752,000 units for lighting at an average 
selling price of 5-85 cents, say 3d. ; and 86,875,000 
units for power at an average price of 3°88 cents, 
say 2d. The total sale of 228,627,000 units gives 
an average of, say, 2- 62d. per unit. 

_ In the case of Berlin (population 2,072,000) 
the municipality granted a monopoly, under 
strict control, to private enterprise on terms of 
paying 10 per cent. of the net receipts, to be 
increased to 25 per cent. when the dividend 
exceeds 6 per cent. 
from the date of the concession the munici- 
pality may purchase the undertaking at its full 
then value, but without goodwill; and terms 
are also provided for earlier determination on 
payment of substantial premiums on the then 
value. The four original works—Markgrafen- 
strasse (1885), Mauerstrasse (1886), Spandauer- 
strasse (1889), and Schiffbauerdam (1890)—were 
limited by an agreement to an output of about 
21,000 kilowatts, and rapid development com- 
pelled the erection of the first transmission 
works at Moabit, followed in 1899 by the 
Oberspree power-house, which supply many 
of the suburbs; and in 1910 the Rummelsburg 
works were erected. 

I will now show you a plan of Berlin super- 
imposed on a plan of London, and as both are 
prepared on the same scale a direct comparison 
is available. 2 

The rates of charge in Berlin are :—For light- 
ing, 40 Pfennige per kilowatt-hour, with a 
minimum charge of 100 kilowatt-hours per 
annum, say 47d. per unit. . For power, 16 Pfen- 
nige, with a minimuin charge of 400 kilowatt- 
hours per annum, say 1-88d. per unit. In addi- 
tion, there are charges for fixing and hire of meter, 
and for the cost of the house connection, with 
a further charge for the compulsory inspection 
of wiring at the rate of 4 per cent. on the actual 
cost of the installation. The total sale a the 
-year 1911-12 was as follows :— 


` Units. 
Lighting . 54,260,000 
Power . 75,650,000 | Maximum demand, 
Railways . 69,850,000 { 94,570 kilowatts. 
Bulk . .. 28,610,000 
Total . 223,370,000 


Paris (population 2,847,000) commences anew 
and sole concession on January Ist, 1914, to the 
Compagnie Parisienne de Distribution d’Elec- 
tricité, under interesting conditions, and in the 
meantime the six old companies are preparing 
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to ba absorbed, and two new power works—one 
of 50,000 kilowatts at St: Ouen, near St. Denis, 
and the other of 25,000 kilowatts at the Moulin- 
eaux—are now in operation. The conditions 
include payment of 10 per cent. per annum of 
gross receipts, nominally as a rental for the 
portion of the distributing system which now | 
belongs to the municipality, with a sliding scale 
increasing this rent, the minimum annual 
payment being £120,000. The lease terminates 
in 1940, when all property will be taken over by 
the municipality without payment, and power 
is reserved to acquire the undertaking in 1924 
on payment of the balance not then provided 
by the statutory sinking fund. The authorised 
rates of charge are 4°8d. for lighting, and 2-9d. ` 
for power. 

The experience of Buenos Aires is interesting, 
as this important town of 1,500,000 inhabitants 
was formerly supplied by a number of companies, 
who allowed the prosperity following their 
pioneering work to fall into other hands. The 
Allgemeine Company, of Berlin, assisted by the 

sutsche Bank and the Berliner Handelgesell-_ 
schaft, formed the German Overseas Electrical 
Company, which started the Compania Alemana 
Transatlantica de Electricidad in 1898, and 
obtained certain rights from. the municipality | 
for an indefinite time to lay electric cables 
throughout an important district. New works 
in the Calle Paraquay of about 5,000 kilowatts 
were started in 1899; and the next year the 
Cia Generale d’Electricité were absorbed, to 
be followed by the River Plate Company ; the 
Boca works of the Anglo-Argentine Tramways 
Co., Ltd.; the Edison Works of the Primitiva 
Gas Co.; and, finally, in 1905, the works of the 
Cia de Traccion y Electricidad “La Capital’ 
were taken over. The Boca works were en- 
larged by the addition of steam-turbines to a 
total capacity of 30,000 kilowatts ; and in 1910 
a large power-house at Dock Sud was com- 
pleted and now contributes a total capacity of 
40,000 kilowatts with further extensions in hand. 
It is probable that the value of the shares in 
the old undertakings was not realised until 
control had passed into the hands of the exploit- 
ing company, and by adopting steam-turbines 
the undertaking was soon prosperous. The terms 
of the concession provide for repayment of 
capital by the municipality less an allowance for 
depreciation, and this accounts for the fact that 
much of the old plant is still visible, and it may 
also lead to a renewal of the lease rather than to 
acquisition by the municipality on such onerous 
terms. 
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We can now see that no large city in other 
countries entrusts its electrical supply to muni- 
cipal enterprise, and debates on the subject in 
various languages always repeat the arguments 
with which we are familiar, and the final question 
of municipal trading versus controlled monopoly 
has been settled, with advantage to the various 
municipalities, by allowing them some return 
on the profits; by limitation of dividends on a 
sliding scale, in which the consumer benefits ; 
and by conditions of tenure. 

The present and future prospects of the 
company undertakings in London provide some 
possibility of undesirable speculation; the 
uncertainty of a purchase clause may encourage 
pessimist rumours to depress the property, to be 
followed by equally good reasons for a con- 
vincing boom to the delight of the speculator. 
We have seen the interpretation of a similar, 
though weaker, purchase clause, and share- 
holders may be well advised to remember Buenos 
; Aires, and to place some confidence in the justice 
of the ultimate arbitrator. 

The local authority undertakings in London 
have overcome many of the difficulties thrust 
upon them. Losses are met by special levies 
included in the rates, and profits provide some 
controversy as to their disposal. Contracting 
work, such as wiring buildings, etc., is objected 
to by the trade, and the expenses of advertising 
are not always allowed by the authorities. The 
technical and other officers work under the dis- 
advantage of continual change in administra- 
tion; but in spite of difficulties of all kinds 
the electrical engineers of the borough councils 
have generally not only made their plant 
work, but have obtained the thanks of 
their customers, credit for themselves, and 
appreciation from their councils, although the 
latter is not always expressed in a convincing 
manner. 

In conclusion, may I be allowed to express a 
hope that the next paper on the subject—to be 
read, say, twenty years hence—will prove that 
the substantial progress made up to the present 
time was a sure indication of further great deve- 
lopments and the more extensive use of electrical 
supply. The difficulties of the past few years 
have created an army of skilled engineers, who 
have developed powers of resource, and the 
ability to look ahead; and, as they are mostly 
still young, they will, I hope, live to realise that 
they assisted to create an industry which, while 
increasing the luxury of the rich, reduces the 
poverty of the poor, and brings prosperity to 
the nation. 


DISCUSSION. 


THE CHAIRMAN (Mr. Alan A. Campbell Swinton, 
M.I.E.E.) opened the discussion by commenting 
upon the interesting and exhaustive character of 
the paper. There could be no doubt that the 
author was, of all men, best equipped for writing 
such a paper. The speaker recalled that in 1887, 
when he first came to London, he met the author 
for the first time, the latter being then temporarily 
located on a piece of ground now covered by 
Whitehall Court. The author was at that time 
putting up an underground generating station just 
outside Whitehall Court, which was now, the 
speaker believed, used as a sub-station. Since 
that date Mr. Bailey had been continuously in the 
electric supply industry of London, and was, as 
he had himself said, the first station engineer to 
apply steam-turbines, showing admirable courage 
in so doing. The speaker had had considerable 
experience of steam-turbines—an experience which, 
in fact, antedated the time referred to. He believed 
that’ the first steam-turbines used in London, which 
still. existed, although no longer in use, were 
two very small turbines employed in connection 
with the lighting of Lincoln’s Inn Hall. He 
further believed that these turbines were still in 
place, although the supply was at present obtained 
from other sources. In May, 1890, there had been 
installed, under the speaker’s supervision, some 
steam-turbines for supplying electricity to New 
Scotland Yard, and these turbines were still at 
work, and the entire lighting and power—a con- 
siderable amount of printing and other work 
was carried on there—were supplied by these 
radial flow turbines, which had been running for 
twenty-three years. One of these turbines had 
been opened up last year, and despite the 
fact that its interior had not been inspected 
for ten years, nothing was amiss, and it 
was put together again. Mr. Bailey would bear 
out the speaker in his opinion that the early 
days of the steam-turbine were not an unmixed 
joy; and, for that reason, the author of the paper 
had shown, as the speaker had said, remarkable 
courage in going in for these new generators of 
power at a time when very little experience had 
been gained in regard to them, and in using much 
larger sizes of turbines than had previously been 
adopted. Turning to the future of so great an 
industry, the aspect of affairs was not without 
seriousness. What would happen, he would ask, for 
some years before the London County Council made 
the contemplated purchase? There would probably 
be great difficulty in finding capital, towards the 
close of the present company’s period of holding, 
for extensions; that was one of the evils of eventual 
municipal purchase upon the terms arranged for in 
the Electric Lighting Act.. People would cease to 
find money for investment in a concern liable to be 
bought up at a very low price within a few years, 
and, in the speaker’s opinion, the last Electric 
Lighting Act had not adequately provided for the 
difficulty which would arise in a few years’ time. 
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Mr. W. M. Morpry found but little in the 
paper requiring criticism. He congratulated the 
author upon having given a second paper after a 
lapse of some twenty-three years, and also on 
having, during that time, carried out so much of 
the work that had contributed to the great interest 
of the paper. He hoped that at the end of a 
similar period Mr. Bailey would give the survivors 
of the present audience the third paper to which 
he had referred. 


Mr. James H. ROSENTHAL alluded to the great 
value of the paper from a technical standpoint, 
as being important historically, and in its character 
as an addition to the literature of the subject. Of 
course, the paper did not deal with the controver- 
sial questions familiar to his student days, -when 
the merits of one plant as compared with another 
were the points discussed; the style of plant for 
the electrical industry was now largely settled. As 
had been remarked, Mr. Bailey’s experience of 
electrical plant had been unique. It was stated in 
the paper that the Babcock Co. had done much 
service in perfecting the chain-grate stoker, to which 
the speaker would add that Mr. Bailey had himself 
_ contributed quite as largely to the development of 
that detail, so useful in electrical work. Some 
twenty years ago, the speaker experienced a diffi- 
culty with smoke at Bankside, and could only 
bethink himself of resuscitating the chain-grate 
stoker, in which laborious work he had been greatly 
assisted by the patience and suggestion of Mr. 
Bailey, without whose aid the stoker might not 
have been of the service to the industry which it 
had proved. On the question of large power- 
stations in the City of London, he would point— 
after an experience of individual stations, particu- 
larly the large ones—to the difficulty of boilering 
big power-stations. He had also had experience 
of foreign stations, municipal and others, nearly 
all over the world, and, in respect to management 
or results, he did not consider that municipal 
stations were in any way better than those 
managed by companies. He admitted the energy, 
brain power, and loyalty of municipal engineers, 
but municipal undertakings could not afford the 
scope for individual enterprise that stations owned 
by companies offered. The speaker did not share 
the pessimism of the author on the subject of the 
acquisition of the present stations by the London 
County Council. Probably county councils and 
municipalities would find it no less difficult than 
companies to raise money, for which reason he 
doubted whether the County Council would take 
advantage of their purchasing powers. 


Mr. W. ©. P. Tapper desired to support the 
previous speakers in their appreciation of the 
completeness with which the paper covered the 
ground, many of the subjects treated offering 
material for papers to themselves. Reference had 
been made to the present: position of electrical 
supply, and the arrangements for dealing with 
- such supply in 1931. To this matter the speaker 
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had devoted considerable attention. The author 
of the paper had been chairman of a committee 
of engineers representing both companies and - 
local authorities, appointed to consider the question 
of the future supply of London and to report on 
the matter. Of this committee the speaker had 
been a member. It had sat for a long period, and 
its duties included visits to a number of works in 
and around London. He was not free to refer 
to the report, which was a confidential document, 
but he was at liberty to express his general opinion 
on the subject. The author, referring to the power 
of the London County Council to purchase from 
the company in 1931, had favoured some form of 
central control, and had alluded to foreign cities 
where this had been successfully accomplished. 
The speaker approved of the principle of central 
control, which must take place sooner or later. 
Whether, however, that central control would be 
effected by the London County Council or some 
large company, he could not say. One difficulty 
would arise from the fact that the London County 
Council, although able to take over the complete 
systems of the companies, could not take over those 
of the local authorities; neither could any single 
large company do this. Assuming, moreover, that 
legal difficulties were removed, it would seem 
that the first matter to be settled would be the 
requisite standardisation of the system of genera- 
tion. The speaker thought it likely that a 
three - phase fifty - period system at 6,000 volts 
pressure would be adopted by reason of its 
convenience for generating direct current, while 
should higher voltages be required for” long 
distances, step-up transformers could be resorted 
to. He did not agree with the view that the whole 
of the thirty-eight stations should be further 
developed. A good many of the existing stations 
had water facilities, in the way of canal or river, and 
might be developed up to their economical limits, 
When these were fully occupied, six cr seven of the 
better-placed stations should be selected for further 
development. Extension should then be confined 
to such stations, the remainder gradually becoming 
distributing stations. The steam-plant of existing 
stations could be run at peak load until such time 
as it paid to scrap it. Such an arrangement would 
serve for many years to come, and could be easily 
handled by a central authority. It was difficult to 
forecast what further provision might be needed 
when the six or seven stations were fully loaded, 
but doubtless responsible advisers would then 
suggest means of dealing with the problem. 
Another point of interest was the question of 
purchase; that was or should be of interest to the 
consuming public as well as to supply engineers. 


‘The case of the Water Board, however, showed 


that public interest was sometimes aroused too late, 
When the Act constituting the Water Board was 
under consideration the consuming public took very 
little interest in the matter, with very unfortunate 
results. The purchase price in the case of the Water 
Board was too high, and a similar danger was likely to 
exist with regard to the Electric Light Industry in 
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1931. But water was an absolute necessity and a 
“_monopoly, whereas electricity was only one of a 
number of competitors. He did not suggest that 
the central authority referred to should be the 
London County Council or a company; it might 
be either, and to the consumer the essential point 
was the saving on annual cost. It would, however, 
be a serious matter if a sum of 2d. per unit were to 
be added to the annual cost. It was very im- 
portant that consideration should be given to the 
payment of a reasonable purchase price at the 
proper time. From the tables given by the author, 
it appeared that the cost per kilowatt charged: 
by lecal authorities was less than in the case of 
companies ; that should in no way discredit the 
companies, as these had done all the pioneer work. 


` Mr. Leon GASTER congratulated the author on 
his interesting paper, and expressed his appreciation 
of the remarks on the importance of good illumina- 
tion. -The future prosperity of electric lighting 
was bound up with the study of scientific methods 
of illumination, and considerable progress was now 
being made. In Cheapside and other streets in 
the City of London, for the lighting of which 
Mr. Bailey was responsible, a great improvement 
had been achieved. He (the speaker) had recently 
visited many of the chief Continental and 
American cities, and he believed that if the 
lighting of the City were completed on these 
lines it need not fear comparison with any of 
them. The Royal Society of Arts had always 
been keenly interested in lighting matters. Sixty 
years ago the Journal had reproduced the 
report of the Committee on Industrial Pathology 
on trades which affected the eye, this report being 
signed by T. K. Chambers, M.D., John Simon, 
F.R.S., and T. Twining, Jun. The speaker would 
quote the following passage :—‘ It should be easy and 
inexpensive to arrange lights in such a manner that 
the illumination should be good and the workpeople 
not distressed by heat and glare. The vigour and 
energy with which work would be carried on in the 
cool, well-lighted, well-ventilated apartments would 
satisfactorily prove that attention to such points 
would be as conducive to the interests of the em- 
ployer as to the health and comfort of the employed.” 
It was most interesting to observe how, sixty 
years ago, the question of the proper shading of 
lamps was being considered, although only the 
comparatively low brilliancy of the candle-power 
and the flat flame gas-burner were available at 
that date. To-day, when there were such vastly 
more powerful lamps in use, these problems were 
more urgent, and would doubtless receive the atten- 
tion of the committee recently appointed by the 
Home Secretary to deal with industrial lighting. 


Mr. ALEXANDER H. Law expressed regret, on 
behalf of Sir Charles A. Parsons, at the inability 
of the latter to be present. Sir Charles had always 
appreciated the enterprise displayed by Mr. Bailey 
at the time when the first steam-turbine was 
installed at Manchester; without that enterprise 
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the progress of the steam-turbine might well have 
been delayed. He would like to ask the author 
whether the Gordon alternators: mentioned were 
not the first polyphase machines ever built? With 
regard to the power-supply of London, even if 
concentration were not advisable, some form of 
communication would appear to be useful, so 
as to enable the different companies to keep 
down their capital cost. He believed that some 
such idea occupied Mr. Bailey’s mind when he 
installed the single-phase 100-periodicity alter- 
nators, as he had then requested the designers to 
consider the possibility of future adaptation to 
three-phase fifty-periodicity work. The speaker was 
certainly struck by the suggestion of one central 
power-station, carrying the load of 163,000 kilowatts 
required for the whole of London. 


Mr. G. W. Mascorp anticipated that within the 
next twenty years the supply of electricity and-its 
application in workshops, etc., would ‘be trebled. 
As an illustration of the advantage of electricity 
over steam, he would say that, in changing from 
steam to electric power, there had been a saving 
of 85 per cent. in expenditure. The old steam- 
engine had been replaced by a large motor, but in 
the first stage it had been necessary to couple the 
motor to the existing shafting, and it was found 
that the energy absorbed by the shafting and belt- 
ing was about 35 per cent. of the whole. The 
displacement of boilers and engines added 50 per 
cent. to the productive plant. Of course, he was 
only a small user, the weekly average amounting 
to 16 to 20 kilowatts. The point of interest to 
his firm naturally was the cost of current. 


Mr. Bainery, in reply, said it had been a source 
of satisfaction to him to be able to bring up to date 
the figures which he had given twenty-three years 
ago. His thanks were due to the audience for the 
kind reception of his paper, and he had also to thank 
his assistants and certain companies for the aid. 
they had given to him. He noted with satisfaction 
the improved lighting in the hall of the Royal 
Society of Arts, which, he said, would now compare 
favourably with the lighting of any other similar 
hall. In respect to the cost of electricity, he could 
only say that consumers generally had shown no 
unwillingness to pay the rates imposed. 


THE CHAIRMAN theh proposed a hearty vote of 
thanks to the author, and, on this being carried 
unanimously, the proceedings terminated. 


THE UNITED STATES HEMP 

INDUSTRY. 
Hemp has been cultivated in the United States 
since the earliest colonial times. Its production 
increased until about 1859, when it reached nearly 
75,000 tons, and since then it has been decreasing. 
The crop of 1911 was but little over 600 tons. The 
total area devoted to hemp in the United States in 
1912 was about 3,500 jacres, as compared with 
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2,500 acres in 1911. There has been a general 
upward tendency in the price of hemp imported, 
but not a corresponding increase in the prices paid 


to the farmers producing the fibre in the United - 


States. According to a report by the botanist in 
charge of fibre investigations in the Department of 
Agriculture at Washington, the following reasons 
account for the falling-off inthe hemp crop: The re- 
placing of hempen “homespun ” clothing by cotton ; 
the displacing of sailing vessels with hemp rigging 
by steamships, and the further fact that the ropes 
now used on both steamers and sailing vessels are 
of abaca (Manila hemp) instead of true hemp; the 
use of jute instead of hemp to cover cotton bales, 
and even for carpet warp, webbing, and twines, 
where hemp, stronger and more durable, would be 
better; the improvement of machinery, and con- 
sequent decrease in labour for the production of 
other staple crops with comparatively little im- 
provement in the machines for harvesting hemp, 
and for preparing the fibre, resulting in an increased 
net profit in other crops, even though the price of 
hemp has advanced; the want, outside of a limited 
area in Kentucky, of detailed knowledge of the 
processes of growing hemp and preparing the fibre. 
In general, hemp in the United States has not 
been able to withstand the competition of other 
crops on the farm, and the more widely adaptable 
cotton and the cheaper, though inferior, jute in 
the textile industries. Hemp is cultivated in the 
United States, chiefly in the blue-grass region in 
Kentucky, and to a limited extent in Indiana, 
Ohio, California, and Wisconsin. It is all dew 
retted, being spread for retting on the land where 
it has grown, and thus returning to the soil nearly 
all of the fertilising elements withdrawn for its 
development. It does not gather nitrogen and 
increase the fertility of the soil like clover, but its 
dense shade kills weeds, even Canada thistle, and 
it leaves the land in excellent condition for any 
subsequent crop. Most of the hemp in Kentucky 
is still broken on the old-fashioned hand-brakes, 
with which one man, working diligently, produces 
about one hundred pounds of fibre perday. Several 
different kinds of machine brakes have been tried 
during the past five years, and some of them are 
said to be doing very good work. The hemp 
industry in the United States needs for its 
development improved machinery for harvesting 
the crop, improved machinery for breaking the 
retted stalks and scutching the fibre, and, above 
all, recognition by the purchasing public of the 
strength and lasting durability of hemp as com- 
pared with that of the cheaper, but inferior, jute. 


THE CANADIAN PULP AND PAPER 
TRADE, 

In an effort to establish the pulp and paper 
trade of Canada on a firm basis, Sir Lomer Gouin, 
Governor of the Province of Quebec, laid an embargo 
on pulp made from wood grown on Crown lands 
being exported to the United States. This was 
done to ensure the pulp being manufactured into 
paper on the Canadian side of the border, and 
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so develop the paper-making industry within the 
Dominion. 

The movement was marked by considerable 
success. In 1911, pulp, paper and lumber companies 
were incorporated in Quebec, with capital to the 
extent of over eight million pounds. A difficulty, 
however, arose amongst Canadian manufacturers 
themselves, as the result of the embargo was that 
Canadian manufacturers renting Crown lands were 
taxed before they could take advantage of the 
United States market, whereas those who owned 
freehold lands could export without first being 
taxed in Quebec. 

Then came a fresh difficulty for those who 
manufacture on Crown lands, in the shape of a 
clause in the reciprocity proposals with the States, 
in which America agreed to admit duty free paper 
and pulp made from limits on which there was no 
restriction; whereas they placed a duty of $5°75 
(£1 3s.) per ton on paper produced on land where 
an embargo was placed. 

Four of the chief pulp and paper companies, 
finding their business much impeded, petitioned 
that the export tax might be removed in their 
particular cases, and this was granted. These‘are 
the Laurentide, Belgo-Canadian, Wayagamack, 
and Price Companies. It was anticipated that 
Quebec having removed the embargo, the United 
States would allow the paper made from these 
exempted lands to enter free of duty, but the 
Treasury Department at Washington has issued a 
temporary order stating that: ‘‘Pending further 
instructions, collectors are hereby instructed to 
continue to collect duty on all importations of 
pulp, paper, or paper board manufactured from 
wood cut on Crown lands in the Province of Quebec, 
notwithstanding statements in such declarations 
relating to the freedom of the wood cut in such 
lands from restrictions as to manufacture, exporta- 
tion, ete.” 

This action is satisfactory to the pulp and paper 
manufacturers of the United States, who—having 
some hundred million pounds invested in plant 
and equipment—consider, with some reason, that 
they should be protected. Their argument is that 
the Canadian manufacturers have so much better 
a supply of labour, such splendid water powers, 
and such a vast amount of raw material, that they 
—the American manufacturers—cannot compete 
with them. They state, as the result of an investi- 
gation, that Canadian paper can be made at over 
five dollars a ton cheaper than the United States 
article, and that unless they are protected they 
will be undersold and forced to close their doors. 

On the other hand, the newspaper publishers of 
the United States greatly favour the idea of being 
able to have cheaper paper, as they fear that if 
they are left to the mercy of American paper 
manufacturers they will be forced to pay an 
unreasonably high price for their paper. It remains: 
to be seen which of these two bodies will have its 
claims considered by the Government. 

The following figures, taken from the report 
of the British Commissioner of Trade in Canada, 
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show the amount of news-paper and wood-pulp 
exported from Canada to the United States during 


the past two years :— 1912. 1911. 
News print-paper $865,533 $653,162 
Wood-pulp, ground . $417,320 $542,836 

$1,282,853 $1,195,998 


Sir Lomer Gouin’s action in removing the duty 
in the case of the four big companies named has 
been much criticised: Some question the right of 
these four companies to this.special privilege ; 
others seem to think that the Province of Quebec 
will benefit from his action. A great deal of 
jealousy has been created amongst paper-makers 
in the Province of Quebec. 

Mr. John Hall Kelly, member for Bonaventure 
in the Ottawa Parliament, and legal representative 
of a large American pulp and paper corporation 
that has recently settled in Quebec, was asked a 
few weeks ago if he thought that the Gouin 
Government would grant the same privileges to 
other companies putting up paper-mills? He 
replied, that he understood that such is the policy, 
and that Sir Lomer had stated that if the said 
American corporation put up a paper-mill they 
would receive the same concessions as the four 
other companies. Sir Lomer Gouin’s policy is to 
encourage the pulp and paper-mills to come to 
Canada; and the Order in Council, which makes 
it possible for these companies to go to the 
United States Customs and show that their manu- 
factured paper does not come from lands on which 
any restriction exists, enables the said companies 
to save a very heavy duty. This is not only a 
great convenience to them, butis a great encourage- 
ment to the paper industry of the Province of 
Quebec. 


RUBBER-VINE CULTIVATION IN THE 
BAHAMAS. 

An extensive cultivation in the Bahamas of the 
rubber vine, known as Cryptostegia grandifiora, is 
said to be in contemplation. It is understood that 
approximately 5,000 rubber vines will be planted 
to the acre. After six months’ growth the rubber 
vine is said to be twelve to thirty feet long. The 
vines will be cut in about twelve months, when 
there will be presumably two pounds of shrub to 
the plant as a minimum, yielding about 2 per 
cent. of rubber, or two hundred pounds to the acre. 
According to the American Consul at Nassau, a 
large number of shoots to be planted in the 
Bahamas have been ordered from Mexico, and 
special machinery for extracting the rubber and 
fibrous by-products by a secret process has been 
ordered from the United States. The rubber juice 
is contained chiefly in the lactiferous ducts of the 
bark, but to some extent also in the wood of the 
stem—in fact, the entire plant contains a certain 
amount of rubber. While the process of extraction 
is secret, yet in the main it appears that it is 
analogous to the production of sugar from sugar 
cane. The fibrous by-products of the rubber, vine 
are considered as possessing an importance possibly 
greater even than that of the rubber itself. The 
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bark of the vine yields 6 per cent. of the weight of 
the whole stem in a pure cellulose fibre, having a 
silky lustre comparable to Japanese ramie fibre 
and almost equal to cotton. It is thought that it 
can be used as a substitute for Egyptian cotton, 
especially in the manufacture of fine underwear 
and other articles. The pods of the rubber vine, 
besides containing a fair percentage of juice, have 
large quantities of silky cotton such as would be 
suitable for stuffing pillows; when refined and 
specially treated it can be successfully spun with 
ordinary cotton. There are five to ten pods to 
each shrub. The woody substance of the rubber 
vine, when bleached and worked out, yields a fibre 
suitable for paper pulp. The vine can be best 
harvested after the fruiting period. The Crypto- 
stegia grandiflora has already been grown success- 
fully in the Botanical Gardens at Nassau, and 
on several private estates near by, and has shown 
a tendency to spread with little or no cultivation. 
It was introduced from Mexico some years ago, 
purely as an ornamental shrub, and with no 
thought as to its commercial possibilities. Owing 
to the large, bright yellow flower which it bears, 
and which gives it the name of “ grandiflora,” it 
has been considered an attractive addition to local 
gardens. The chief hindrance to production of the 
rubber vine in the Bahamas would seem to be the 
scarcity of suitable labour for work in the fields, 
but an influx of labourers is expected. It is 
intended, in connection with the proposed rubber- 
vine industry, to introduce into’ the island of New 
Providence the zapupe plant, now found chiefly 
near Tampico, in Mexico. Zapupe is closely allied 
to the'sisal plant, but has advantage over it in 
bearing a longer and whiter fibre, maturing at three 
years instead of five, and having from seventy to 
ninety leaves, instead of twenty to thirty leaves, as 
in the case of the local sisal; also, the fibre takes 
colours better than the local fibre. It is intended 
to utilise all the green sisal or zapupe leaves, which 
may be produced in the other islands of the 
Bahamas, and from which fibre is now extracted 
by a crude cleaning process, and to make use of 
the present waste by converting it into industrial 
alcohol. It is hoped to carry on a campaign of 
education among the present sisal growers in the 
Bahamas to induce them, as rapidly as possible, to 
substitute the zapupe plant for the sisal plant in 
their cultivation, and, instead of throwing away as 
waste about 90 per cent. of the weight of their 
leaves, to send them to a central factory for 
extraction of the alcohol by fermentation and 
distillation. A binder-twine plant for utilising the 
fibre and preparing the finished product for direct 


shipment to the United States and Canada is also 


contemplated. 


ARTS AND CRAFTS. 


The Beginnings of Art Training.—We hear a 
good deal nowadays about the artistic training of 
the craftsman and the best methods of teaching 
drawing and design, but comparatively little notice 
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seems to be taken by those interested in art of the 
training in handwork given in primary. and other 
schools. Teachers it is true do, at any rate some- 
times, realise the part which art may play in 
manual-training work of certain types, but artists 
and others concerned with arts and crafts have not 
realised very clearly how important this training 
is—or might be—from an artistic point of view. 
The days are past when people fondly imagined 
that they were going to train craftsmen in any 
considerable numbers entirely in schools of art, 
and the present tendency is all towards the teach- 
ing of learners in the artistic crafts in technical, 
rather than art, schools. The boys and girls are 
drafted into such schools at about fourteen years 
of age, and though some of them attend schools of 
art at a later stage of their career, that is not the 
case with all of them. There remains, therefore, 
a considerable proportion of young people whose 
education is entirely acquired in primary and 
technical schools, and for them, at all events, the 
artistic side of the early manual-training work is 
of the utmost importance. We cannot hope for a 
real improvement in public taste until the ordinary 
artisan employed in the trades and crafts inta 
which art enters has learnt something about colour 
and form, and begun to realise what is and what is 
not beautiful; and the time to begin to teach him 
that is at school, not at the technical school— 
where he goes only for the last two, or at most 
three, years of his school life—but the primary 
school, where he spends his time between the ages 
of five and fourteen. Some years ago it would 
have sounded like sheer nonsense to suggest such 
a thing, but the development of manual training 
and the co-ordination of history, geography, and 
literature lessons with handwork, have brought 
about what is little short of a revolution in 
the school work at any rate of younger children. 
Handwork is at the moment well to the fore, but, 
while its artistic possibilities are recognised in a 
few schools, they are not quite adequately under- 
stood even in these institutions, and in too many 
cases they seem to ba ignored. 


Exhibitions of Handwork at Whitechapel and 
Southampton Row.—The exhibitions of handwork 
held at the East London Art Gallery and at the 
Day Training College, Southampton Row, during 
the past month, were of very great interest, for 
they showed very plainly how much is being done 
in London and elsewhere for the development 
of handwork in schools, how good much of the 
training is, and what great profit many of the 
children derive from it. On the other hand, 
there are certain features in the work exhibited 
which do not appear to be altogether satis- 
factory. In the case of the quite small children, 
sufficient attention does not seem to be paid to 
colour. Children, of course, love bright colours; 
but though a good many of them will undoubtedly 
prefer a hideous magenta and a royal blue of the 
worst type, to an equally bright, but less crude, 
red and blue, they will generally put up with the 
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better colour quite contentedly. At the exhi- 
bitions, however, though some of the bright colours 
were certainly crude, the trouble with regard 
to the colours used by the little ones, for paper- 
folding and the like, was not so often that they 
erred on the side of crudity as that they were thin 
and sickly. There seems to be an affection in a 
number of schools for a not very good duck-egg 
green and a very blue pink, which do not make 
for good colour, and which one would hardly have 
imagined would appeal to the children. In any 
case the constant manipulation by very young 
seholars of colours which are devoid of beauty is 
the waste of an excellent opportunity of teaching 
them without their knowing it, and with no 
apparent effort, to become accustomed to, and fond 
of, good colour. With the youngest children the 
question of form is not very important, they have 
hardly begun to observe it; but with slightly older 
boys and girls it demands some consideration. In 
a few schools the teachers have had the happy idea 
of letting their pupils make heraldic shields, flags, 
and banners. Now, in work of that kind very 
accurate drawing cannot be expected; as long as 
the lions and other animals, whether couchant or 
rampant, are sufficiently well blocked in, that is, 
of course, enough, but when we come to such com- 
paratively simple objects as flewrs-de-lys, there is 
no excuse for taking the least graceful form of the 
device and letting it be rendered in bad proportion 
and quite unsymmetrically. Again, in certain 
schools there seems to be an idea that, while in 
work of a more mechanical nature accuracy is 
desirable, in art work the less accurate the children 
are the better. It is, undoubtedly, true that rigid 
mathematical accuracy is not the most necessary 
and characteristic feature of good handwork, but 
the boy who has not from the beginning been 
taught to try to attain to a reasonable amount of 
precision in his work, is not likely to turn into a 
thoroughly good craftsman; he is apt to think 
that second-rate work will do, and to despise 
accuracy, not because he has reached a point 
where there is no longer any need for him to 
think of it, but because he cannot reach it. There 
is one other point where some of the schools seem 
to come short, and that is in their estimate of the 
dignity of craftsmanship and design. Objects which 
are quite reasonably good examples of what boys 
of twelve or thirteen can do in the way of very 
simple pattern:planning or adaptation, are described 
in a high-sounding way quite likely to mislead the 
children as to the value of their work. One school, 
for instance, showed at Whitechapel a collection 
of patterns described as “ wall-paper designs.” It 
was, of course, impossible to measure them on the 
spot, but they did not look as though their dimen- 
sions were those of either English or French wall- 
papers, and, while the patterns themselves would 
have passed muster as very simple exercises in 
repeating pattern, they were, as wall-papers, quite 
ridiculous. 

The manual-training teachers have obviously 
agreat deal of work on their hands, and it is on 
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the whole surprising, not that they make some 
mistakes, but that they obtain such good results 
from their pupils as they do in most cases. What 
these recent exhibitions seem to show is that there 
is room for manual-training teachers, or of teachers 
qualified to give some sort of manual instruc- 
tion of a rather different type. In some of the big 
schools where the more mechanical work is beauti- 
fully executed, the would-be artistic’ metalwork, 
the accessory wood-carving, and above all, the 
lettering meant to be ornamental, is in terribly 
bad taste. The work has evidently been done 
under a good and practical teacher, with little or 
no artistic knowledge. If the manual training is 
to stand for what it should in the artistic and 
general education of the child, there will have to 
be associated with the purely practical teacher, 
whether as colleague or assistant, some one with 
either some definite training in art, or with the 
taste which comes of culture. This may seem too 
much to expect in ordinary elementary schools, 
but in central schools and handicraft centres some 
such arrangement ought to be possible. There are 
at present evidently some teachers who care about 
art, but it looks at any rate as though the presence 
of a teacher with artistic knowledge were rather 
a happy chance than something for which adequate 
provision is made. 


Lithography at the Central School of Arts and 
Crafts.—The little exhibition of lithography which 
is to be open until the end of this month at the 
Central School of Arts and Crafts, Southampton 
Row, is well worth a visit. It is true that, as the 
notices say, it consists in great measure of work 
executed in the classes in lithographic drawing 
held at institutions connected with the London 
County Council, and it may be that to the educa- 
tionalist primarily interested in lithography this 
may form the chief attraction of the show. It is, 
however, no disparagement of the school work— 
which is quite sufficiently interesting—to say that 
the value of the exhibition to the ordinary visitor 
will lie rather in the small group of lithographs 
contributed by the Senefelder Club and the very 
interesting collection of French work—including 
particularly pleasing examples of the work of Puvis 
de Chavannes and Grasset—lent by M. Edmond 
Sagot, of Paris. The commercial posters, notice- 
able amongst which is Mr. George Kruger’s 
advertisement of Richard III., are of peculiar 
interest, for they demonstrate as nothing else 
could the great change which has come over the 
aims of the lithographic printer with regard to 
this type of work. The advance which has taken 
place within the last ten or fifteen years in the 
direction of greater directness of method and of 
purer and cleaner colour is especially marked. It 
is only occasionally that one feels that these have 
been gained at the expense of other qualities no 
less important, The examples lent by the Victoria 
and Albert Museum to illustrate the early history 
of the art serve amongst other things to remind us of 
what the ideals of the early colour lithography were. 
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Keppty Ray Frercmer, D.C.L.—Mr. Keddey 
Ray Fletcher died at his residence, the Manor 
House, Abbott’s Ann, Andover, on March 29th, in 
his sixty-fourth year. After being educated at 
Rugby and New College, Oxford, he was admitted 
a solicitor in 1877, and practised in London until 
1908, when he retired. In the following year he 
served as Master of the Drapers’ Company, and it 
was during this period that the Company equipped 
and presented a laboratory to the University of 
Oxford. In recognition of this munificence the 
University conferred on Mr. Fletcher the degree of 
D.C.L. He took a keen interest in education, and 
served on the governing bodies of the University of 
London and of the East London College. He was 
also chairman of the firm of Messrs. Fletcher, Son 
& Fearnall, Ltd., a ship-repairing business on 
the Thames. He was elected a member of the 
Royal Society of Arts in 1909. 


JOSEPH LEETE.—Mr. Joseph Leete died on the 
5th inst. at his residence in South Norwood Park, 
at the age of eighty-two, He was head of the well- 
known firm of Messrs. Joseph Leete & Sons, Ltd., 
Continental export merchants and shipping agents, 
of St. Dunstan’s Hill, E.C., which he founded just 
over sixty years ago. In his early manhood he 
travelled over most of the Continent of Europe; 
he was one of the first to recognise the importance 
of dealing with Continental nations in their own 
tongues; he was himself a fine linguist, and he 
devised an excellent system for the training of 
an English travelling staff. Mr. Leete rendered 
much valuable service in connection with various 
international exhibitions, and after that of 1878 
the French Government conferred on him the 
distinction of Chevalier of the Legion of Honour, 
In addition to his deep interest in all matters 
relating to commerce, Mr. Leete was a man of 
artistic and literary tastes. He became a member 
of the Royal Society of Arts in 1885. 


GENERAL NOTES. 


OUTPUT oF COAL IN THE UNITED Kinapom, 1912. 
—According to the general report on mines and 
quarries just issued by the Home Office, the output 
of coal from mines under the Coal Mines Act in 
1912 was 260,567,552 tons, as compared with 
271,878,124 tons in the preceding year, a decrease 
of 11,310,572 tons. The actual falling-off is, how- 
ever, somewhat less than this figure would seem 
to indicate, In previous years some owners have 
been in the habit of returning the gross weight sent 
out of the pit including dirt; this year the net output 
of coal has been returned by these owners, who 
estimate that the amount of dirt which would have 
been included if the returns had been made as for- 
merly was 2,297,789 tons. The actual falling-off of 
output is, therefore, 9,012,783 tons. The number 
of persons employed at the mines was 1,089,165, 
an increase of 21,952 on the.figures for 1911. 
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THE FLOODS IN THE UNITED STATES.—Writing of 
the recent terrible floods in the United States, 
Dr. Henry Clews, the well-known New York 
financier, says it is impossible at once’ to form a 
reliable estimate of their effects. ‘“ The tendency 
at first is to exaggerate, Conservative estimates 
place the damage at between 50 and 100 million 
dollars, the larger portion of which will fall upon 
the railroads. This should not have a serious effect 
upon the stock market. The loss falls upon big 
corporations abundantly able to stand the tem- 
porary strain, and cannot be compared with the 
San Francisco disaster, in which about 400 million 
dollars of property was burned. In that case the 
loss fell largely upon insurance companies, which 
were obliged to sell securities in order to pay losses. 
There will be no important contingencies of that 
sort in this case. The commercial losses may 
prove considerable from a local standpoint, but the 
interruption of traffic is of temporary consequence. 
The iron trade has been somewhat hampered, and 
-the production of pig-iron will be curtailed for a 
period. On the other hand, there will be'a fresh 
demand for constructive material, especially to 
replace lost bridges. Not a few industrial plants 
will be affected by the delay in receiving supplies 
of materials. The disaster is one that calls chiefly 
for strong sympathy and abundant help where 
needed. With these and American enterprise 
under difficulties, all will be quickly recovered and 
repaired, saving the sad loss of life, which could not 
have been anticipated or provided against.” 


: RUSSIAN INDUSTRIAL Staristics.—Among the 
facts recently presented to the Budget Commission 
of the Imperial Duma are found some interesting 
data concerning Russian industries. It appears 
that of the 2,051,000 workmen engaged in the 
industrial concerns of Rassia, 863,000 work in 
manufactories. The quantity of cotton used in 
the production of yarn and textiles amounts to 
1,680,000 bales a year. The total number of cotton 
spindles is 8,672,000. The quantity of yarn pro- 
duced by the cotton-yarn manufacturers aggregates 
758 million pounds, The number of power looms 
in cotton mills is 213,179, and these produce about 
800,000 tons of unbleached material a year. An 
increase has been noted in the consumption of 
cotton goods per head of the population in Russia, 
which is 4:1 pounds against 3°5 pounds in 1900. 
There are 420,700 spindles and 15,156 looms 
engaged in the flax industry of Russia, consuming 
annually 79,670 tons of flax, hemp, and tow. The 
number of concerns manufacturing woollen goods 
has considerably increased during the last ten 
years, and now amounts to 1,210 factories, which 
use about 217,742 tons of Russian coarse wool 
and about 20 tons of merino wool of Russian 
origin, the bulk of the merino wool utilised being 
- imported. There are 176 silk factories in Russia, 
employing 30,000 workmen and producing silk 
manufactures valued at approximately £3,750,000 
per annum, the amount of foreign raw silk con- 
sumed reaching 2 „121 tons. : 
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FARMING OPERATIONS IN Morocco.—All farming 
operations in Morocco are carried on in & very 
primitive manner. The plough used by the natives 
is a fork of a tree, to which is affixed an iron tooth 
producing a furrow scarcely three inches deep. 
The seed is sown thinly over the surface of the soi 
and such an instrument as the harrow is entirely 
unknown. Reaping is effected by hand-sickles of 
the crudest pattern, and the sheaves are transported 
on small donkeys and deposited on an open space, 
where the grain is threshed under the feet of mares 
and colis. The crops are never measured for 
purposes of comparison. The fertility of the 
country may be gathered from the fact that in 
spite of these primitive methods of cultivation, it 
is estimated that one good year in five will render 
agriculture a lucrative enterprise. The principal 
crops of the country are wheat, barley, maize, and. 
millet. Coriander and caraway seeds are largely. 
exported, and the successful experiments in linseed- 
growing a few years back have promoted a rapidly 
extending cultivation of this product. The vine 
was formerly largely cultivated. The orange gardens 
around Tetuan and Laraiche yield a fruit of most 
delicate flavour. In spite of years of total neglect, 
thriving fig and olive trees are found in every part 
of the country, while dates are produced in very 
considerable quantities in the vicinity of the city 
of Morocco and in the Tafilet region. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— © 

APRIL 16.—WaLTER C. Hancock, B.A., F.I.C., 
‘‘The Physical Properties of Clay.” WILLIAM 
Bourton, M.A., F.C.S., will preside. 

APRIL 23.—H. V. Lancuester, F.R.I.B.A., 
‘The Design and Architectural Treatment of 
Shops.” 

Apri 80.—F. G. cela C.B., LL.D., “The 
New Science Museum.” Lop SiDERSON, 
G.C.B., K.C.M.G., will preside. 

May 7.—AxeEL WELIN, A.I.N.A., “ Life-saving 
at Sea.” Sim Jomn Cameron Lams, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


INDIAN SECTION. 

Thursday afternoons, at 4.30 o’clock :— 

APRIL 17.—N. G. CHotmenny, C.S.1., late 
Commissioner, Magwe Division, Burma, “ The 
Burma Oil-Fields.” Sre HERBERT THIRKELL 
Warre, K.C.I.E., late Lieutenant-Governor of 
Burma, will preside. 

May 29.—Sir JoHn BENTON, K.C.I. E., 


66 Irri- 
gation in India.” . 
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` HOWARD LECTURES. 


Monday evenings, at 8 o’clock :— 
Proressor J. E. Peraver, D.Sc., F.R.S., 
« Aeronautics.” Three Lectures. 


Syllabus. — 

LECTURE III.—Aprin 14.—Flight problems— 
Meteorological conditions—Gusts and ‘‘ Remous”’ 
—Gyroscopic forces—Stability and ease of control— 
Speed and safety—Relative advantages of aircraft 
—Monoplane v. biplane—Aeroplane v. dirigible. 


CANTOR LECTURES. 

Monday evenings, at 8 o’clock :— 
Davıp SomMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 


Three Lectures. 
j Syllabus. 


LECTURE I.—Aprit 21.—Historical and general. 

LECTURE II.—Aprit 28.—Chemical substances 
used as antiseptics and disinfectants—Their com- 
position and mode of action. 

Lecture III.—May 5.—Efficiency of chemical 


bodies used as antiseptics and disinfectants— 
Methods of determining such efficiency. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, APRIL 14...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Howard Lecture.) 
Professor J. E. Petavel, ‘‘ Aeronautics.” (Lecture 
ITI.) 

Mechanical Engineers, Institution of, Storey’s-gate, 
S.W., 8 p.m. (Graduates Meeting.) Mr. A. L. 
Evans, ‘‘ Some Notes on Coal-Gas Manufacture.” 

Brewing, Institute of (London Section), Criterion 
Restaurant, Piccadilly, W., 8 p.m. Mr. S. W. 
Cole, ‘‘ Air Filters.” 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. (Junior Meeting.) Mr. H. E. Sherwin, 
«The Working of the Land Values’ Clauses of the 
Finance Acts, 1910-12.” 


Geographical Society, Kensington Gore, S.W., 
8.30 p.m. Captain E. M. Jack, “The Mfumbiro 
Mountains, Central Africa.” 

Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 8.15 p.m. Dr. 
J. T. C. Nash, “The Evolution of Epidemics.” 
(Lecture IT.) 


TUESDAY, APRIL 15...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Mr. A. W. Flux, “Gleanings from the 
Census of Production Report.” 

Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8pm. Mr. A. P. Trotter, ‘‘Standard Clauses for 
Inclusion in a Specitication of Street-Lighting.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘ The Heredity of Sex with 
some Cognate Problems.” (Leeture I.) 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
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Photographic Society, 35, Russell-square, W.C., 
8 pm. Mr. R. Williamson, ‘‘ The Practical De- 
velopment of Plates Exposed at Night.” 


WEDNESDAY, APRIL 16...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8 p.m. Mr. W. C. Hancock, 
“ The Physical Properties of Clay.” 

Meteorological Society, 12, Great George-street, 
S.W., 7.30 p.m. 1. Mr. W. H. Dines, “The Ver- 
tical Distribution of Temperature in the Atmos- 
phere, and the work required . to alter it.” 
2. Messrs. J. E. Clark and R. H. Hooker, ‘* Report 
on the Phenological Observations for 1912.” 
3. Messrs. R. Corless, G. Dobson, and Dr. C. Chree, 
‘Meteorological, Electrical and Magnetic Observa- 
tions during the Solar Eclipse, April 17th, 1912.” 


THURSDAY, APRIL 17...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Indian Section.) 
Mr. N. G. Chomeley, ‘“‘ The Burma Oil-fields.”’! 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. ` 

Linnean Society, Burlington House, W., 8 p.m. 
1. Messrs. M. P. Price and N. D. Simpson, ‘‘ An 
Account of the Plants collected by Mr. M. P. Price 
on the Carruthers-Miller-Price Expedition through 
North-west Mongolia and Chinese Dzungaria.” 
2. Mr. E. G. Baker, ‘‘ Exhibition of varieties of the 


Bee-Orchis, Ophrys apifera, Huds.” 3. Mr. 
Hisayoshi Takeda, ‘*‘ The Flora of the Island of 
Shikotan.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Mr. A.C. Chapman, ‘‘ Action of Tartaric Acid on 
Tin in the presence of Oxygen.” 
Philip and A. Bramley, “ Reaction between Ferric 
Salts and Thiocyanates.” 3. Mr. A. Scott, 
‘*Preparation of Pure Bromine.” 4. Mr. R. 
Bourdillon, ‘‘ Preparation of Conductivity Water.” 
5. Mr. F. L. Pyman, “ Constitution of the Anhydro- 
bases derived from Tetrahydroberberine Alkyl 
Hydroxides.” 6. Mr. F. L. Pyman, “ Application 
of Hofmann’s Reaction to Dialkylacetamides.” 
7. Mr. J. L. Simonsen, ‘‘ Derivatives of O-xylene.” 
8. Messrs. W. H. Mills and M. Mills, ‘““Synthetical 
production of Derivatives of Dinaphthanthracene.” 

Colonial Institute, at De Keyser’s Royal Hotel, 
Blackfriars, E.C., 1.15 p.m. The Hon. Sir Lomer 
Gouin, ‘‘ The Province of Quebec.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor J. Garstang, ‘The Progress of Hittite 
Studies. 1.—Recent Explorations. ” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. S. Gamble, ‘‘ Records of Fires by 
the Camera.” 

Historical Society, 7, South-square, Gray’s Inn, W.C., 


2. Messrs. J. C:- 


tw 


5p.m. Mr. H. R. Tedder, ‘ Concerning Historical l 


Bibliography.” 
Numismatic Society, 22, 
6.30 p.m. 


Albemarle-street, W., 


Carpenters, Worshipful Company of, Carpenters’: 


Hall, London-wall, E.C., 8 p.m. Mr. A. Henry, 
“*The Choice of Trees for Profitable Planting.” 


Mining and Metallurgy, Institution of, at the’ 


Geological Society, Burlington House, W., 8 p.m. 


FRIDAY, APRIL 18...Royal Institution, Alpemarle-street, W., 
“ Applications of. 


9pm. Dr T. M. TOWY; 
Polarized Light.” 


Engineers, Junior Institution of, 39, Victoria- street, 
Mr. W. A. Tookey, “Crude Oil- 


S.W., 8 p.m. 
Engines. ? 


Mechanical Engineers, Institution of, Storey’s-gate,. 


. 1. Address by the. 
President. .2. Professor Gibson, ‘‘ Volute Chambers 


Westminster, S.W., 8 p.m. 


and Guide-Passages for Centrifugal Pumps.” 


SATURDAY, APRIL 19...Royal Institution, Albemarle-strect, 


W., 3 pm. 
“ Boccaccio.” 


Professor Sir Walter Raleigh,. 


> t 
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NOTICES. 


NEXT WEEK. 


Monpay, APRIL 21st, 8 p.m. (Cantor Lecture.) 
Davip SoMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
(Lecture I.) 


WEDNESDAY, APRIL 23rd, 8 p.m. (Ordinary 
Meeting.) F. G. Oaitvisz, C.B., LL.D., Director 
of the Science Museum, “The New Science 
Museum.” Lorp Sanderson, G.C.B., K.C.M.G., 
will preside. - 


Further particulars of the Society’s meetings 
will be found at the end of this number. 


HOWARD LECTURE. 


On Monday evening, April 14th, PROFESSOR 
J. E. Peravet, M.Sc., F.R.S., delivered the 
third and final lecture of his course on 
“ Aeronautics.” 


On the motion of the Chairman, Lirvt.- 
COLONEL ALLAN J. C. CUNNINGHAM, R.E., a-vote 
of thanks was accorded to PROFESSOR PETAVEL 
for his interesting course. 


The lectures will be published in the Jowrnal 
during the summer recess. 


INDIAN SECTION. 


Thursday afternoon, April 17th; Sır HERBERT 
THIRKELL WHITE, K.C.I.E., late Governor- 
General of Burma, in the chair. A paper on 
“The Burma Oil-Fields” was read by Mr. 
N. G. CHoLmELEY, C.8.I., late Commissioner, 
Magwe Division, Burma. 


The paper and discussion will be printed in 
a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


SEVENTEENTH ORDINARY MEETING. 


Wednesday, April 16th, 1918; 
Burton, M.A., F.C.S., in the chair. 


WILLIAM 


The following candidates were proposed for 
election as members of the Society :— 


Fleming, William, 12, Pall Mall East, S.W. 

Fraser, Percival M., 18, Old-square, Lincoln’s Inn, 
W.C. 

Gattie, A. W., The New Transport Co., Bath House, 
Holborn Viaduct, E.C. 

Higgins, Patrick, J.P., 35, Catherine-street, Water- 
ford, Ireland. 

Leavitt, Ezekiel, 1812, Prospect-place, Brooklyn, 
New York, U.S.A. 
Sayer, Harold John, 
Palmer’s-green, N. 
Siang Hye Eu, Assoc.Inst.M.M., M.Am.I.M T., 

Kampar, Perak, Federated Malay States. 


Turnbull, James Armstrong, Talisman Consolidated, 
Ltd., Karangahake, New Zealand. 


Fritton, Alderman’s-hill, 


The following candidates were balloted for 
and duly elected members of the Society :— 
Boxall, Edward Thomas, 9, Bishopsgate, B.C. 
Cossins, Harold, B.A., Dacre House, Arundel-street, 

Strand, W.C. 

Cowley, Sidney Rupert, 120, Macklin-street, Derby. 
Currie, Laurence, M.A., J.P., Minley Manor, 

Farnborough, Hants. 
Donaldson-Aiken, John Wilson, 

Burma. 

Holdsworth, Ernest Thornton, 

Manningham, Bradford. 
McElroy, Hon. Clarence Underwood, Bowling 

Green, Kentucky, U.S.A. 

Mackenzie, William, 13/44, Government-phice, E., 

Calcutta, India. 

O’Neill, His Hxcellency the, Comte de Tyrone, 

59, Rua das Flores, Lisbon, Portugal. 

O’Reilly, Very Rev. Hugh, B.A., M.R.LA., 

St. Colman’s College, Violet-hill, Newry, Ireland. 


Tavoy, Lower 


3, Fairmount, 
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Stuart, George Moody, 6, Lauriston-road, Wimble- 
don, S.W. 

Tait, Thomas, Box 158, Moline, Illinois, U.S.A. 

Taylor, William T., c/o Bank of Chile, Santiago, 
‘Chile, South America. 

Wilson, John Veitch, 94, Nightingale-lane, Balham, 
S.W. 


The paper read was— 


THE PHYSICAL PROPERTIES OF 
CLAYS. 
By Warrer C. Hancock, B.A., F.LC. 


From specimens of ancient claywares that 
have come down to us, primitive man must early 
have discovered that certain materials, found 
on or near the surface of the earth, when mixed 
with water, formed an apparently homogeneous 
mass that could be easily moulded into shapes 
which were retained, and became rigid as the 
water evaporated. In course of time it was also 
found that these dry, moulded articles acquired 
much greater hardness and strength if they were 
subjecied to a high temperature. It is, in fact, 
to these two properties of being fictile when wet 
and becoming hard under the action of heat that 
clays owe their widespread industrial application 
` and their employment as the chief raw material 
in the oldest of the arts. 

Passing from these general observations to a 
closer study of the changes involved, a number 
of physical properties of clays have been noted, 
on the judicious utilisation of which the success 
of the potter largely depends. For ceramic pur- 
poses, using that term in its widest sense to 
include all grades of ware from common bricks 
to the most artistic porcelain, the important 
physical properties of clay-masses are those 
which influence the working qualities, and may 
be summarised as follows: Texture or fineness 
of grain; plasticity ; contraction on drying and 
on firing; tensile strength; porosity and fusi- 
bility. Except for certain purposes, such charac- 
teristics as hardness, density, and colour may be 
left out of account, and other physical proper- 
ties, such as specific heat, conductivity for heat 
and electricity refer rather to particular uses of 
clay goods than to the material itself. 

It must be borne in mind that, although 
certain classes of ware are made from clay alone, 
in a great many cases mixtures of clay and other 
materials, technically known as “ bodies,” are 
employed. A description of these would be 
beyond the limits of the present paper, but their 
composition may be briefly indicated. The sub- 
stances usually employed are China clay, “ ball” 
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clay, flint, and felspar. The China clay burns to 
a good white colour, but is not plastic enough 
to allow of large or complicated articles being 
moulded from it, so that a certain proportion of 
the highly plastic ball clay must be added. As 
the clays alone would tend to crack and warp on 
drying and on firing, ground flint is added, which 
is non-plastic and reduces the amount of con- 
traction; the function of the felspar, which is 
more easily fusible than either of the other con- 
stituents, being to bind the materials together 
and render the ware more compact. This brief 
outline of the composition of pottery bodies may 
be of service in considering the useful properties 
of clays. f - 

The subject of the physical properties of clays 
has received less attention in this country than 
it has in the United States and in Germany. In 
the former country the results of a large number 
of chemical analyses and physical tests of clays 
have been published, not only by the United 
States Geological Survey, but also by the 
Surveys of several individual States of the Union. 
On the Continent a number of papers have been 
published by such workers as Seger and Cramer, 
Bischof, Rieke, and Le Chatelier. Many years 
ago a very interesting collection of clays was 
presented to the Museum of Practical Geology 
in Jermyn Street by Mr. George Maw, in which 
the results of certain physical tests were shown ; 
and recently, under the direction of the 
Geological Surveys of England and Wales and 
of Scotland, a number of clays were subjected 
to chemical and physical tests, and this is 
probably the first attempt to obtain anything 
like a systematic record of any British clays. 

When a new deposit of clay is opened up, two 
questions naturally arise—What is its commercial 
value ? and, For what purpose is it most suitable ? 
In order to obtain an answer to these questions 
the course usually adopted in the past was to 
subject a sample to what is known as an “ ulti- 
mate ’? chemical analysis, in which the amounts 
of the various acidic and basic oxides were deter- 
mined as in an ordinary silicate analysis. It 
must be remembered that although the chief 
industrial application of clays is the production 
of the various kinds of pottery in the widest 
sense of the term, there are others—such as the 
manufacture of Portland cement, ultramarine, 
ochres, andalum. For the latter a knowledge of 
the ultimate composition is essential, but in these 
industries the clay must be regarded as a raw 
material, which, by decomposition in the proccess 
of manufacture, will lose those characteristic 
properties which the potter seeks to utilise and 
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retain. For ceramic purposes ultimate chemical 
analyses of clays may be generalised as below :— 


uea Essential clay 
Alumina ' 
Chemically combined water constituents. 
Titanium oxide 

Iron oxides 

Calcium oxide 

Magnesium oxide Accessory 
Alkali oxides constituents. 


Organic matter, sulphur and phos- 

phorus compounds, carbonic oxide, 

etc. 

Such an analysis affords a good deal of infor- 
mation, though the correct interpretation of the 
results requires a fairly intimate knowledge of 
clays. From the total amounts and relative 
proportions of the first three constituents—silica, 
alumina, and combined water—the so-called 
“ purity ’’ of the clay may be estimated. This 
is based on the assumption that is often made, 
that the basis of all clays is a compound of the 
~ formula Al1,O,.28i0,.2H,O, which corresponds 
with a percentage composition of— 


Alumina . 39°5 
Silica . 46°5 
Water 14°0 


Although this theoretical “ clay substance ” can 
hardly be proved to exist as an actual entity in 
clays, still the fact remains that a considerable 
proportion of many clays does consist of silica, 
alumina, and water present in approximately the 
above ratios. Consequently, in an ultimate 
analysis, if the silica, alumina, and water are 
present in the above proportions, and the sum 
of these three constituents forms a good amount 
of the whole clay, it may be regarded as fairly 
pure. At the same time, by comparison with 
the above percentages, any excess of silica in the 
clay, usually present as quartz, may be detected, 
and such clays do not contract on drying and 
firing as much as less siliceous ones. Highly 
siliceous clays, as a rule, are refractory, though 
at high temperatures silica may act as a fluxing 
material on the other constituents. Clays with 
a large proportion of “ clay substance ”—that is, 
those in which the-combined water approaches 
14 per cent.—contract considerably. The oxides 
of titanium, iron, calcium, magnesium, and the 
alkali metals, may be regarded as fluxing com- 
ponents, and consequently lower the refractori- 
ness, though this property is influenced by a 
number of other factors independent of com- 
position. To a certain extent the colour that will 
be developed in a clay on burning may be pre- 
dicted from the amounts of iron and manganese 
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present, though the quantity of the latter is 
generally insufficient to produce any marked 
effect. Clays with about 3 per cent. of ferric 
oxide burn to a buff colour, and those with larger 
amounts to various shades of red, though the 
colours are modified by the presence of an excess 
of lime or alumina. 

From these observations it is clear that an 
ultimate chemical analysis alone gives very little 
definite information as to the working properties 
of aclay, which are the important factors for the 
potter. Clays are, in fact, not definite chemical 
compounds, but complex mixtures of different 
minerals. In addition to the type of analysis 
just referred to, another chemical method of 
examination has been worked out, which aims 
atseparating the main mineral constituents into 
three groups, and is known as “the rational 
analysis.” Briefly, it consists in treating a 
weighed portion of the clay with strong sulphuric 
acid, which decomposes the hypothetical clay 
substance, the alumina of which is converted 
into aluminium sulphate, while the silica is 
liberated in a condition in which it can be easily 
dissolved in solutions of alkali or alkali car- - 
bonates. The residue left after treatment with 
these re-agents is weighed, and the “clay sub- 
stance ” calculated by subtracting this weight 
from that of the clay taken. The insoluble 
residue is assumed to consist of quartz and 
felspar ; the amount of the latter is calculated 
from the amount of alumina or alkali present, 
and the quartz obtained by difference. Without 
discussing the merits or defects of the method, 
the original clay is separated into three con- 
stituents—viz., clay substance, quartz, and — 
felspar—-which, as already mentioned, are the 
main constituents of pottery bodies. When a 
new clay has to be substituted for another in a 
body mixture, from the results of a rational 
analysis the changes that must be made in the 
mixture, in order to retain the same proportions 
of the three ingredients, can be calculated. In 
addition, certain predictions as to the working 
qualities of a clay.can also be made. For example, 
a high proportion of clay substance indicates a 
plastic clay. Clays with large amounts of quartz 
do not tend to contract so much as those with 
smaller amounts, and a large amount of felspar 
points to a fusible clay. : 

The foregoing remarks show that chemical 
methods alone, while useful for certain purposes, 
supply at best only conjectures as to the working 
qualities of a clay ; in fact, two clays may have 
almost the same chemical composition and yet 
differ widely in other respects, as is shown in 
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the following tables, the first of which was com- 
piled by Professor H. Ries, and the second from 
some of my own results :— 

TABLE I. 


SHOWING DIFFERENT PHYSICAL PROPERTIES IN 


CLAYS OF ÅLMOST IDENTICAL CHEMICAL 
COMPOSITION. 
Silica. < 80:39 | 80°84 
Alumina 9°82 8:09 
Ferric oxide 2°88 | 2°25 
Lime 42 1°44 
Magnesia 45 26 
Soda "19 10 
Potash Trace Trace 
Titanic oxide . .. . *35 "78 
Water 3°11 6:00 
PHYSICAL PROPERTIES. 
Water required for mixing 18:7% | 19:8% 
| 
ea yp ee 
Air-shrinkage 4°8 8:6 
Plasticity Fair High 
Drying No cracking | Cracks 
Absorption at Cone 5 . 15:64 8:19 
Burns steelhard at Cone 9 Cone 5 
TABLE II. 
ULTIMATE ANALYSES. 
Silica | 51:5 | 52:0 
Alumina 32°7 | 80°38 
Combined water 9°5 10°6 
Alkalies . 3-2 | 0-6 
Other constitutents . . .,;, 3:1 6°5 
RATIONAL ANALYSES. 
Clay substance 71:9 65:4 
Quartz . 24°7 13°4 
Felspar .: 3°4 : 1:2 
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PHYSICAL PROPERTIES. 


Plasticity number . | 85°2 14°3 
Shrinkage on drying . 4-1 3-1 
Tensile strength 87°5 lbs. | 420lbs. 
Texture— Clay ”. 29:3 | 17:0 

“gilt”. 27:0 | 6:8 

“Dust sand” . 10°4 | 8'2 

“ Sand ”. 83:8 68:0 
Shrinkage on firing to Cone 9 | 14-1 | 8:0 
Absorption (fired at Cone 9) | 11:0 | 5°2 


The second table also illustrates the fact that 
clays of similar ultimate composition may show 
dissimilar results on a rational analysis. 

As already mentioned, in order to ascertain 
the value of a new clay deposit, the course 
usually adopted in the past was to subject a 
sample to a chemical examination. In some 
cases, however, this was omitted, and the sample 
was subjected instead to a so-called “‘ practical 
test on a works,” with regard to which a word of 
caution may not be out of place. Of course, it 
the tests can be carried out in such a way as to 
ensure that the sample is subjected to a method 
of treatment which is suitable to its special 
characteristics, the results are valuable. But, 
unfortunately, these much-vaunted practical tests 
often meant that some of the clay was worked up 
with water, roughly moulded into a simple shape 
and burned in any furnace that happened to be 
available, without any regard to the conditions 
of firing. Obviously the results of such tests 
can be of little value compared with those 
obtainable by a scientific investigation of the 
physical properties, under conditions that can 
be modified and controlled to suit the peculi- 
arities of each individual clay. 

The following physical properties, which 
naturally fall into two groups—viz. (a) those of 
the ‘“‘ raw ” or unburnt, and (b) those of the burnt 
material—may now be considered :— 


(a) Texture, or size of grain. 
Plasticity. 
Shrinkage on drying. 
Tensile strength. 
- (6) Shrinkage on firing. 
Tensile strength. 
Porosity. = 
Fusibility. 
Though a detailed descriptionof the formation 
of clay strata would be beyond the scope of this 
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paper, a brief summary of the more important 
facts may be useful in considering the pbysical 
properties. Clays result from the decomposition 
of older rocks, and occur in all geological forma- 
tions, from the oldest to the most recent, though 
many are of no technical value—in some cases on 
account of the qualities of the deposits, and in 
others on account of the small quantities avail- 
able, or the difficulty of winning them. According 
to the agencies by which clays have been formed, 
they are divided into two main groups—viz. : 
(1) Primary or residual, and (2) secondary or 
transported clays. The former group comprises 
clays that have been formed by some process 
of decomposition, usually chemical in character, 
from older rocks, whilst the latter result rather 
from the action of mechanical disintegration. 
Primary clays are generally situated either in 
contact with or close to the rock from which 
they have been derived, and China clay or 
kaolin affords an excellent example of this group. 
China clay has been produced from granitic rock, 
that is to say, rock composed mainly of the 
three minerals, quartz, felspar, and mica, by the 
decomposition of the felspar. The exact pro- 
cess by which this decomposition has been 
effected is by no means clearly understood. 
In some cases the felspar appears to have been 
decomposed by the action of water, charged with 
carbonic oxide, percolating from above; but, 
on the other hand, there is a large amount of 
evidence that points to the decomposition 
having proceeded from below upwards, and to 
have been brought about by the action of 
heated steam and other vapours under pressure, 
a set of conditions included under the term 
“ pneumatolytic action.” Although China clay 
has apparently resulted from the decomposition 
of the felspar of granitic rocks, clays are known 
which have been derived from other types of 
rock, such as Gabbtos and Serpentines, which 
contain little or no felspar. The secondary or 
sedimentary clays are really layers of material, 
derived by the ordinary processes of denudation 
from older rock masses, which have been trans- 
ported and deposited by water, or in some cases 
by ice. 

Considering the mode of formation of clay 
strata, the sorting action to which the constituent 
materials have been subjected by rivers and 
streams, and the fact that strata found to-day 
at considerable depths once formed the soil on 
which vegetation thrived, it is not suprising 
that the characters of the deposits should vary 
so widely. Further, in many cases the clay 
strata after deposition would be subjected, not 
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only to the weight of superincumbent masses, 
but, owing to movements of the earth’s crust, 
to lateral strains, and to the metamorphosing 
action of heat from intrusive igneous or volcanic 
rocks. As a result of such influences some clay 
strata have been converted into different types 
of rock—viz., shales or slates. The three types 
are generically similar, but usually shales are 
harder than clays, though still containing 
quantities of chemically combined water, which 
is absent from slates; the last have also ac- 
quired a closer structure and a characteristic 
fracture. 

Whatever may be the exact geological life- 
history of a clay, it clearly consists of a mixture 
of mineral fragments, and in that sense must be 
described as a rock. 

As the material from which clay strata have 
been compacted has been subjected to finely 
comminuting agencies, the individual mineral 
grains have in most cases lost their characteristic 
outlines, many of them being so small that they 
exhibit “‘ Brownian movement” under the 
microscope. Consequently, the petrographic 
identification of the mineral species present is 
a matter of great difficulty ; but the following 
are generally admitted to be present in various 
clays: quartz, felspars, micas, hydrated alu- 
minium silicates (kaolinite, halloysite, allophane, 
pyrophyllite, montmorillonite), limonite, pyrites, 
and other iron compounds, calcite, gypsum, 
rutile, ilmenite, tourmaline, horneblende, garnet, 
and minerals containing magnesium, vanadium, 
phosphorus, etc. 

In most cases clays can be disintegrated by 
boiling in water (to which a little ammonia is 
often added), and by gentle rubbing until the 
individual grains are separate. It is useful to 
know the relative amounts of the different-sized 
grains. The coarsest can be separated by sieving 
through a sieve of known mesh, but for the fine 
grains some other method is adopted, generally 
one of the following: (1) Sedimentation (some- 
times referred to as the “Beaker method ”), 
(2) elutriation, or (3) air-separation, which has 
been employed to some extent in the United 
States. Details of the other methods are given 
in many books on agricultural analysis, and 
need not be reproduced here. The elutriation 
method is, perhaps, the most generally employed, 
and depends on the fact that a stream of water 
moving at a definite rate carries over particles 
whose dimensions are within certain limits. 
The standards of size usually adopted are those 
proposed by Seger, viz. :— 

1. “ Coarse Sand.’ —Particles whose diameters 
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exceed 0-33 mm. and are separated by a pre- 
liminary sieving of the material. 

2. “ Fine Sand.” —Grains the diameters of 
which range from 0:04 to 0-33 mm. When the 
Schoene apparatus is used this fraction is the 
portion left in it after streams of the usual 
_ velocities have removed the finer particles. 

3. “ Dust Sand.’—Grains the diameters of 
which range from 0:025 to 0:04 mm. and are 
washed out by a stream of water moving at a 
rate of 1-5 mm. per second. 

4. “Silt.’—Grains whose diameters range 
_ from 0-01 to 0:025 mm. and are washed out 
by a stream moving at a rate of 0-7-mm, per 
second. 

5. “ Clay.’ —Grains whose diameters are less 
than 0:01 mm. and are washed out by a stream 
moving at a rate of 0-18 mm. per second. 

The various fractions are collected, dried, 
weighed and expressed- in percentages. The 
following table gives the results of four fairly 
typical clays :— 


| China. | Ball. | Stoneware. Fireclay. 
| 

Clay 74:0 “ms 69°4 ' 36:0 

Silt. . . | 4 | esl 15 | 24 

Dust Sand . 7:3 | 76 99 112 

Sand 4'3 ars | 92 50-4 


From mere inspection of such results, it is 
almost impossible to compare the total fineness 
or coarseness of one sample with another, and 
to overcome this difficulty, and provide a 
numerical expression for the total fineness, 
Jackson introduced what he termed “the 
surface factor.” The assumptions, probably not 
very far from the truth, are made that the 
individual grains are approximately spherical, 
and that the mean diameter of the grains in 
each group represents the average diameter of 
all the grains in that group. Consequently, the 
areas of the surfaces of the particles are inversely 
proportional to their diameters. The mean 
diameters of the four groups are 0-005, 0-0175, 
0:0325 and 0-185 mm. respectively, and the 
areas of the particles are as 


— —_ nies 
e e e 


or, as 3367 : 962: 581 : 91 

The weight of each fraction is multiplied by 
the number representing the surface ratio of 
the group and the products added, omitting the 
last two figures. Purdy modified the formula 
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(taking 0-08 mm. as the average diameter of 
the “Sand ” group) to obtain a factor for each 
group as below :— 


ae = 200. 
n = 57-1. 
— = 30°7. 
a = 125. 


Mellor has also proposed another formula, 
which is perhaps more accurate. He separates 
the clay into three groups only, partly by 
elutriation and partly by the use of 200’s and 
120’s lawn, the average diameters of which are 
0-0063, 0-042, and 0-087 respectively. He 
also includes the specific gravity of the particles 
in the formula, which is in the form— 


859 W, + 53:9 W, + 26:0 W,, 


W, W, and W, being the weights of the 
fractions. 

The calculation of the surface factor (by the 
Jackson-Purdy formula) of the fireclay referred 
to above may be given as an illustration :— 


Clay 36°0 x 200 = 7200 
Silt 2:4 x 57:1 = 187 
Dust Sand 11°2 x 30'7 = 348°8 
Sand 50°4 x 12:5 = 630 
8310 


It is clear that this number will increase as 
the number of fine particles in the clay increases. 

Plasticity is probably the most important 
physical property of clays, and at the same 
time one of the most difficult to study and 
explain. It may be defined as the property 
possessed by certain bodies of undergoing change 
of form without rupture, and of retaining the 
impressed form when the moulding force is 
withdrawn. In other words, the stress produces 
a permanent strain. Bodies which spontaneously 
return to their original forms when the force is 
withdrawn are termed elastic. 

Clays in the natural dry state, as won from 
the pits, are not plastic; the application of 
force merely produces rupture, and in order to 
develop plasticity the clay must be thoroughly 
mixed with water. It is interesting to note that 
such liquids as alcohol, ether and turpentine do 
not develop plasticity in clays to any great 
extent; on the other hand, oily liquids do, 
especially if all the moisture is removed from 
the clay. From a practical point of view, the 
fact that water develops plasticity well is impor- 
tant, not only on the ground of economy in 
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the. property of plasticity, the chief of which. 


~ 


R e but also Poan the liquid mut 
~ be removed from the moulded clay articles in 
order that they may acquire a certain rigidity 


-and be in a suitable condition for firing, and in. 
the case of water this. removal is easily effected 


by evaporation into the atmosphere. 
Many.theories have been advanced to explain 


may be briefly reviewed here. They may, for 
convenience, be grouped under three heads :— 

1. The theory that it is due to chemically- 
combined water. 

2. Theories that it is due to the size and 
shape of the grains. 

3. The colloid theory. 
1. When clays are heated to about 500° C. 
they undergo a marked change of properties, 
the most noticeable of which is that when 
mixed with water they no longer exhibit plas- 
ticity. The chemically-combined water is re- 
moved by the heat treatment, and it was 
therefore assumed that its presence was essential 
and was the cause of plasticity. On the other 
hand, it is a fact that clays with the largest 
amounts of chemically-combined water are not 
necessarily the most plastic, e.g., China clay, 
and a closer consideration of the effects produced. 
by heat lead to the view that other changes are 


brought about which render the clay non- 


plastic. 

2. Explanations of the mechanism of plasticity 
have been based both on the size and shape of 
the individual grains that make up the mass. 


-About 1867 Johnson and Blake advanced the 


small transparent plates. 


view. that plasticity was due to the presence of 
This view received 
some confirmation from experiments in which 
distinctly plate-like materials, such as gypsum, 
calcite and tale were very finely ground, and 


when mixed. with water showed in some cases _ 
considerable plasticity. On the other hand, it 


could hardly be affirmed that all plastic clays 
contain this plate-like structure. According to 
another view, plasticity is due to the interlock- 
ing of the various-sized grains, but the fact that 
some clays containing an appreciable amount 
of relatively large grains, and others compored 


almost entirely of fine-grained material, are both 
plastic, does not lend support to this view. 


Aron suggested that plasticity was due to the 


presence of a large number of globular particles, - 


but such a structure would not produce that 


close packing of the particles which presumably 


_ would be essential for high plasticity. A clay 
_ examined some time ago by the writer contained. 
a large proportion of ovoid particles, and was 
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iron, are also present. 


to a depth of 4 cm. in five minutes. 
‘of water in the mass, divided by the weight of. 


- of about thirty-nine, 


certainly deficient in plasticity. Le Chatelier 
and. others have contended that the phenomena 
of plasticity can be accounted for by molecular 
and capillary attractions. 

3. In recent times the colloid theory has been | 
very strongly supported, and certainly affords 


an explanation of many of the phenomena 


observed. On this theory, it is assumed that. 
both organic and inorganic colloids are present 
in plastic clays, in amounts sufficient to hold | 
the coarser, non-plastic particles together. Many. 
very plastic clays do contain considerable 
amounts of organic (humus) material, which 
would be destroyed by heat. There is also 
evidence to show that at least colloidal silica, 
in sodium carbonate solution, and 
probably colloidal hydroxides of aluminium and 
The experiments of 
Ashley, on the adsorption of organic dyestuffs by 
plastic clays, afford strong confirmation of the 
theory, and also the fact that many clays remain 
in suspension over long periods, unless flocculated . 
by the action of an electrolyte. The plastic ` 
effect of these hydrated colloids would also be ` 
destroyed by heat, quite apart from the dehydra- 
tion of the hydrated minerals in clays. 

Some methods of measuring plasticity may be 
mentioned here, though none of them can be 


claimed to be entirely satisfactory. Bischof `- 


suggested mixing the clay with varying amounts 
of some sand of definite grain until the mixture 
lost the same amount of dust ‘on rubbing as a 
standard clay under the same treatment: The ~ 


relative. plasticities of two clays may be com- ` : 


pared by determining the amounts of organic 
dye adsorbed by each from equal quantities of 


the dye solution, assuming that plasticity is a 


directly proportional to the adsorption. A 


method often employed is to determine the 


amount of water present in a mass of clay when 


the mass can be penetrated by a needle of v 


l sq- mm. area, under a load of 300 grammes, | 
The weight - 


dry clay and multiplied by 100, gives what is- 
called the “plasticity number.” The method - 
is based on the assumption that the plasticity — 


is directly proportional to the amount of water . £ 
present in the plastic mass—an assumption that 


cannot altogether be justified ; in the case of a 
China clay, for example, the plasticity number is 


about thirty-four, which would indicate a good _ 
amount—while, in reality, China clay is not | 


plastic in the full sense of the term. A highly 
plastic ball clay would have a plasticity number | 
and, in the absence of a — 
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better method, that just described is often useful 
for comparative purposes, provided its limita- 
tions are borne in mind. The “ feel” of a really 
plastic clay between the fingers is so charac- 
teristic that it can be easily distinguished from 
~ "one possessing only a pseudo-plasticity, such as 
China clay. 

The subject of the measurement of plas- 
ticity cannot be dismissed without reference to 
the work of Grout. From his experiments he 
considers that plasticity may be expressed as the 
product of two factors—‘‘ compression strength ” 
measured by the Vicat needle method just 
described, and “amount of possible flow,” 
determined by the increase in area of the head 
of a test rod of the clay, when compressed to the 
point of fracture, indicated by the appearance 
of cracks on the sides of the rod. 

It must be pointed out that clays are not 
always worked in the plastic condition, but 
sometimes in a semi-dry state, and sometimes 
in the form of a thin paste or “ slip.” 

Shrinkage.—All articles formed from plastic 
clay masses contract on drying, and the amount 
of this contraction is obviously important in 
manufacturing processes, where articles have to 
be made to definite sizes. It is easily deter- 
mined by moulding blocks of a known length, 
say 10 cm., and measuring them again when dry 
with calipers. The amount varies not only with 
different clays, but also with the quantity of 
water used for tempering the mass; so that this 
should also be noted, and can be easily arrived 
at by deducting the weight of the block when 
dry from its original wet weight. Air-shrinkage 
is high in plastic fine-grained clays, but low in 
clays containing a large proportion of coarse 
particles ; in fact, the shrinkage in fine-grained 
‘clays is often purposely reduced by the addition 
of sandy material. Clays which require a large 
amount of water for tempering do not show a 
large air-shrinkage. 

On firing, dry clay articles undergo a further 
contraction, which varies, not only with the clay, 
but also with the temperature employed. When 
a Clay is steadily heated a retardation in the rise 
of temperature occurs at about 500°C. This was 
pointed out some years ago by Le Chatelier, who 
also suggested that the different temperatures 
at which this retardation occurred might be used 
as a means of distinguishing between various 
hydrated aluminium silicates; for example, 
allophane shows a retardation at about 150° C. 
to 220°C., but kaolin at about 770°C. This 
retardation during the period of dehydration 
was noticed by the writer some years ago during 
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the burning of a kiln of fireclay goods ; for about 
thirty hours the temperature remained constant 
at about 500° C. In the neighbourhood of about 
900° C. there is a slight acceleration in the rise 
of temperature, which probably corresponds 
with the change in properties of alumina, owing 
to which it ceases to be soluble in acids. On 
further heating, clays gradually approach the 
temperature at which they fuse, though this con- 
dition is preceded by one in which the clay is in 
a more or less viscous condition, due to the 
process of gradual vitrifaction of the mass. 
The interval between incipient and complete 
fusion varies with different clays, and is a 
question of considerable importance, especially 
in the case of refractory clays which have to 
be employed at temperatures near their melting- 
points, and under load conditions. 

“Tensile Strength.—The resistance which clay 
articles offer to rupture both in the raw and in 
the burnt condition is an important quality 
from the practical point of view. Without this 
power the unfired goods especially would not 
be able to resist the strain of handling during 
moulding and drying, and many fired goods 
obviously have to resist very considerable forces. 
The tensile strength of raw clays varies within 
wide limits, ranging from about 5 lbs. to 400 lbs. 
or 500 lbs. on the squareinch. It isinfluenced 
by a number of factors, such as the size of grain 
and the rate of drying, and may in some cases 
be increased by mixing different clays. It is 
conveniently measured by the method employed 
for determining the same property in Portland 
cement—viz., by moulding briquettes, shaped 
like the figure 8, drying them and then subjecting 
them to a steady pull until they break. The 
briquette moulds used for cement are made to 
give a cross section of one square inch at the 
narrowest part, but as clays contract on drying, 
the cross-sectional area must be measured 
when the test is made and the breaking strain 
calculated to pounds per square inch. This, 
of course, assumes that the breaking strain is 
directly proportional to the area. 

Porosity.—Burnt clay goods have the power 
of taking up water into their pores ; the amounts 
absorbed vary with different clays, and also with 
the temperature to which they have been fired, 
as this affects the density to a very great degree. 
Consequently the firing temperature should 
always be stated when the absorption is given. 
The practical bearing of this property is obvious, 
as so many unglazed claywares are exposed to 
the action of water and other liquids. It is 
measured by finding the increase in weight of a 
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dry block after immersion in water for some 
time. Certain precautions are necessary to 
ensure that the pores become filled with water, 
and that the air can escape from them. 

Fusibility.—For many purposes this is, of 
course, very important, as clay goods have to 
resist high temperatures. It is one of those 
properties of clays that are undoubtedly in- 
fluenced by chemical composition; but the 
physical texture also exerts a great effect, as 
fine-grained material tends to fuse at lower 
temperatures, ceteris paribus, than coarse- 
grained. 

An attempt has been made in this paper, 
first. to show that though influenced by chemical 
composition, the physical properties of clay 
cannot be predicted from it alone ; and, second, 
to indicate those physical properties that are 
most important to the clay-worker, and to give 
very briefly some account of the methods that 
may be employed for measuring them. 


DISCUSSION. 


THE CHAIRMAN, in opening the discussion, 
observed that Mr. Hancock had treated a very 
complicated, obscure, and even recondite subject 
with great simplicity and clearness, a feat of no 
small magnitude. Any one of the various physical 
properties of clay was quite sufficient, looked at 
exhaustively, to occupy an entire evening. Speaking 
as a practical potter, he did not find himself so 
much in love with theoretical conclusions and 
laboratory experience as the author appeared to be. 
Mr. Hancock had, for instance, claimed great value 
for the method of clay analysis associated with 
Seger—namely, rational analysis, but he (the 
speaker) entertained great doubts upon this point. 
Ultimate chemical analysis in the hands of a man 
who was competent both as a chemist and potter, 
would, in the speaker’s view, be quite as valuable 
as the so-called “rational” analysis, based upon 
assumptions which were nearly all disprovable. 
The first assumption was this: that the quartz 
and felspathic detritus were not attacked by boiling 
in concentrated sulphuric acid. That had been 
exhaustively proved to be untrue, these materials, 
as. they existed in clay, being very seriously 
attacked by the process. Mr. Hancock had, he 
believed, admitted that he had only given an 
approximate idea of the substances assumed to be 
clay substance, and Vogt had, many years ago, 
demonstrated, in regard to some kaolin from China, 
that the substance which rational analysis left 
as felspar was white mica, which existed in the 
natural clay to the extent of not less than 13 per 
cent. He admitted that to the German or French 
potter, who had to make hard paste porcelain, 
the rational analysis was much more valuable 
than to the English potter, who had to’ make 
earthenware. Assuming it to be correct that 
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natural clay could be divided into clay substance, 
quartz, and felspar, these were precisely the in- 
gredients that entered into the composition of hard 
paste porcelain. The earthenware maker, how- 
ever, did not make his materials with kaolin, quartz 
and felspar, at all, but in the first place used two 
or three varieties of clay, one being ball clay,e 
which, while an excellent clay, was a very different 
clay from China clay. The use of ball clay in 
a body conferred upon that body properties of 
plasticity, tenacity in retaining its water, both in 
firing and drying, fusibility, etc., qualities which 
marked it out as differing from the properties of 
bodies made without ball clay. The suggestion 
had been made that the China stone used in 
English earthenware pottery could be replaced 
simply; theoretically, it might be possible to 
replace China stone by calculated mixtures of 
quartz and felspar, but not in practice. An 
attempt to make earthenware, on a large scale—as 
done in America, Germany, and France—with 
felspar instead of China stone, would disclose the 
fact that the working properties of the two bodies 
were not identical. Much in the author’s paper 
would convince everyone that before dogmatising 
on the subject of the constitution of clay it 
was essential to study not merely the chemical, 
but also the physical properties of the ingre- 
dients. With regard to elutriation, while not 
denying that elutriation of a clay or a body might 
throw valuable light on its working properties, he 
would contend that scientific men had attached 
too much importance to what was to be learnt 
from the washing-out of a clay and its gross separa- 
tion into what they took to be clay substances— 
silt, sand, etc.—and the substances they separated 
into four fractions were not necessarily clay sub- 
stances at all. New ideas were apt to be worked to 
death, and it must not be assumed that one idea 
would explain all that related to pottery or clay. 
The speaker had been impressed with Mr. Hancock’s 
remarks on plasticity, in which he had most fairly 
enumerated the several views put forward, more 
or less authoritatively, to account for plasticity, 
and had then pointed out that no one could always 
say to what plasticity was due. With that the 
speaker agreed. Plasticity might not always be 
due to the same thing; more than one factor in 
the constitution of clay determined its plasticity 
or increased the amount of plasticity provided by 
the main factor, whatever that might be. Assum- 
ing that the plasticity could be best explained by 
the colloidal theory, he would ask Mr. Han- 
cock if he believed that this theory would 
explain all the known forms of plasticity? If 
so, how would the author surmount the difficulty 


‘ involved in the well-known fact that, by taking 
white mica and similar substances, consisting of - 


very thin laminated plates, and grinding them'to an 
exceedingly fine state of division, a mass could be 
obtained which possessed a certain amount of plas- 
ticity? The author had said that plasticity in a 
clay might be increased by mixing it with oily 
substances, not merely with water, and in this 
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connection the speaker recalled the making of the 
French porcelain of the 18th century, from material 
with-practically no plasticity and extremely difficult 
to manufacture. The French potters had to impart 
to this material a purely artificial plasticity, which 
they did by mixing gum-water, and black soap, and 
soiling it, a practice not perhaps generally known. 
Notwithstanding that the ingredients used are 
known, the French potters of the 19th century had 
never recovered this method of rendering plastic so 
unplastic a body as that of old Sévres porcelain. The 
use of Vicat’s needle had been strongly recom- 
mended, but, whatever that method did, it did not 
determine the plasticity of the clay, and the speaker 
deprecated any reliance on the figures obtained by 
this mode of indicating plasticity. As a practical 
~man, if he wanted to determine the plasticity of 
two clays, he would give them to his most expert 
potter, and the speaker was sure the potter would be 
able, in five minutes, to state aceurately which was 
the more plastic clay of the two. The author had 
referred to the method of mixing sand, and 
Mr. Burton considered the use of a given 
weight of a non-plastic substance of this nature 
to form the best basis for a sound method of 
determining the relative plasticity of two clays. 
He had himself worked on that subject for years, 
and had satisfied himself that the method was 
approximately the right one; so much so, that he 
hoped to publish, in the future, a paper on the 
determination and comparison of the plasticity of 
clays by mixing them with known weights of sand 
of a certain composition and texture. It was not 
merely a question of what was added to the clay, 
but how it was mixed. If he entrusted this part 
of the work to two experienced potters, he was 
confident they would get different figures for 
the plasticity. The speaker could have wished 
that Mr. Hancock had found time to go rather 
more fully into the question of the introduction 
of small amounts of soda in the fluid of the slip, 
which had been effective in bringing about the 
“modern development of the casting process, worthy 
of a paper to itself. 


Dr. W. R. ORMANDY said that members would 
have been struck by the uncertainty attending our 
knowledge of the origination of China clay. There 
was no certainty either as to the nature of plasticity, 
or the method of measuring it. Investigators 
could not be sure whether the rational analysis led 
to results of practical value or not. The beginning 
of knowledge, indeed, was to be found in the fact 
of the admission that very little was known 
about the actual properties of clay. He would 
not infer that it would have been possible for 
anyone else to have said anything more definite 
upon the subject under discussion. It had been 
suggested that science had not gone far enough; 
that not enough time, money, or energy had 
been devoted to the subject in order to eluci- 
date what it was necessary to elucidate before 
the connection between theory and practice could 
be placed on a proper footing in relation to an 
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industry in which England had led for many 
years. As an analogy, if the ability of the scientist 
to analyse a sample of iron were as limited as his 
ability to deal with a sample of clay, our know- 
ledge of the physical and chemical constitution 
of steels, and the influence of the presence of 
small traces of impurities in iron would be as vague 
as our acquaintance with the relation between 
the physical properties and impurities of clay. 
Up to comparatively modern times, analyses of 
samples of clay seldom showed the presence 
of titanium, almost never that of vanadium, and 
yet, to continue his analogy, it was known that 
traces of these materials influenced enormously 
the physical properties of iron and the constitution 
of steels. If there existed a process which per- 
mitted the separation of the mechanical ingre- 
dients of a clay more thoroughly than had hitherto 
been possible, such a process would be of scientific 
value in making possible the separation of two or 
more ingredients of a clay, and thus paving the way 
for the study of the physical and chemical proper- 
ties of the bodies freed from other impurities. The 
electro-osmosis process referred to by the author 
was a step in the desired direction, because it 
had. enabled clay substances—or clay substances 
with only such impurities as bore a close relation 
to clay substances in physical and chemical pro- 
perties—to be separated from impurities, such as 
silica, pyrites plus iron oxide, etc. The Chairman 
had stated that clay substances separated. by 
rational analysis or elutriation from two different 
clays, such as China clay and ball clay, although 
they had one name were not the same material. 
The following analyses of a China clay separated 
by electro-osmosis and a Dorsetshire ball clay— 
calculated on the ignited clay, so as to remove the 
influence of water-content—might corroborate the 
Chairman’s statement. They were as follows :— 
CHINA OLAY. 


Silica 52°48 

Alumina 46°19 

Combined Iron 1°30 
Baw CLAY. 

Silica . 52°33 

Alumina 45°80 

Combined Iron 0:50 


It would be seen that the silicas were very close 
together, the alumina within 0'4, and the iron 
slightly higher in,the China clay. If there were 
anything in the correspondence of the composition 
and properties of clay substances as separated by 
elutriation, or other method, it would be expected 
that the physical properties of the two clays would 
be alike. The contraction of the China clay at 
1,250 C°. was 7'9 per cent., and of the ball clay, 
at the same temperature, 17°1 per cent. This 
difference was greater than that between two fire- 
clays widely apart in their general analyses. If, 
therefore, the differences between the physical 
properties of two clays, separated by the best-known 
methods, and having almost identical chemical 
analyses, were so marked, it was impracticable 
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to attach much weight to results which depended 
primarily on the separation of something, not the 
sames thing in each case—a clay substance, the 
properties of which depended on the nature of 
the material from which it was obtained. The 
influence of comparatively small quantities of non- 
combined, or mechanically-mixed, materials, was 
greater than hitherto believed possible. He would 
submit figures of an analysis of red clay used in 
potteries for the manufacture of tea-pots and jet 
ware. This clay was exceedingly pure, and was 
used as dug out of the ground. Many goods were 
made from it, and when burnt, without any admix- 
ture whatever, it showed on the surface, near the 
sintering temperature, a few black spots, evidence of 
iron—probably pyrites—though smallin quantity. 
When subject to osmotic purification this material 
altered from 57°86 per cent. of silica to 56°22 per 
cent., and from 29°05 per cent. of alumina to 23°46 
per cent., or the equivalent of about one-third per 
cent. increase in alumina and about one per cent. 
diminution in silica. Yet the contraction of the 
purified clay was 14°5 per cent. as against 11°5 per 
cent. in the case of the unrefined clay. The 
speaker had other figures in confirmation, but 
those given showed the great influence on the 
physical properties of clay of the withdrawal of 
merely 2 per cent. of silica. The silica removed 
by the process was so fine that it could not be 
separated centrifugally, nor would time-standing 
do it, as the settlement of the silica would 
synchronise with that of the clay. Only by 
taking advantage of the fact that, under certain 
conditions, clay substances were electrically nega- 
tive, whereas silica remained electrically neutral, 
could separation be effected, the clay particles 
passing to the anode. The most striking differ- 
ence occurred with the “sintering temperature,” 
the minimum temperature at which the clay on 
burning ceased to absorb any appreciable amount 
of water. A sample of best ball clay, which in 
the natural state contained only 5 per cent. 
of free silica, at 1,040° C. absorbed 15:5 per cent. 
of water; at 1,160° C. it absorbed 6'5 per 
cent.; at 1,250° C. it absorbed 2:3 per cent.; 
and at 1,410° C. it ‘absorbed 0°81 per cent. In 
other words it was necessary to raise the clay to a 
temperature far higher than anything to which it 
would ever be exposed in the pottery industry, and 
it was still porous. Thesame clay, upon the removal 
of 5 per cent. of silica, with an increase of alumina 
of less than 4 per cent., absorbed at 1,040° C. 
10:4 per cent. of water, at 1,160° C. 0°35 per cent., 
at 1,250° C. O per cent. It had been explained 
that the sintering temperature was the incipient 
melting-point. With that definition the speaker 
could not agree. There was practically no con- 
nection in the clay substance between the sinter- 
ing temperature and the melting-point. If it 
were practicable to burn a fire-brick to a state of 
Maximum contraction at 1,150° C., it would not 
contract appreciably up to a temperature of 1,780°C., 
and probably would expand according to the co- 
efficient of expansion offered by the ordinary 
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vitrified clay substance, thus producing a brick 
with the fire-resisting properties of a silica brick 
without its vexatious property of expanding strongly 
through a higher range of temperature, for which 
allowance had to be made in the construction of 
the furnace. The object of the speaker’s remarks 
was to urge that the correspondence between 
scientific and practical work—or, rather, the lack 
of it—was due to inadequate methods of mechanical 
separation. Once the scientist had at command 
adequate means to get the various constituents of 
a clay in something like pure form, then the study 
of the physical properties of the pure ingredients, 
in relation to the chemical data, might be hoped 
not only to throw light on many points now in 
darkness, but also to lead to results of great value 
to the industry. 


Mr. L. G. Prge desired to ask the author 
whether any change or loss took place at low 


temperatures in ball clays, such temperatures as , 


drying temperatures. Water was taken up again, 
and plasticity recovered very slowly in these clays 
when dried at a temperature such as that of a 
warm fire, for instance. 

THE CHAIRMAN, replying to the question put by 
Mr. Pike, said that a clay which was so plastic and 
retained water so obstinately as the~clay to which 
Mr. Pike referred, would naturally be slow in 
acquiring water again, once it had given it up. 
He recalled that when he was employed as chemist 
to Messrs. Wedgewood it took nine hours to press 
ball clay in a filter press. 


Mr. NoEL Heaton was particularly interested 
in the question of plasticity, and whether plasticity 
had any relation to the size and shape of the grain. 
He gathered from the paper that there was little 
such relation, and that might be the case if sub- 
stances were examined which, with similar texture 
to clays, had no ‘plasticity. There was certainly 
something to be said for the colloidal theory of 
plasticity. He had had a good deal to do with the 
grinding of such complex compositions as vitreous 
enamels, and these, when ground with waiter, 
gradually acquired a considerable degree of plasticity 
on attaining a certain state of fineness. When 
ground in petroleum spirit, however, plasticity did 
not result, which pointed to the presence of colloidal 
matter. A certain amount of colloidal silica was 
set free, and also alkali, when ground with water, 
owing to the process of hydrolysis which occurred. 
He would put this forward as an explanation of 
the case of grinding mica, as it was possible that a 
similar decomposition might take place in this 
complex material. Some years ago he had been 
called in by a friend, a sculptor, who was in great 


distress owing to a disaster to a clay model, which ~ 


could not be reconstituted. The arms of the figure 
had come away, and portions of the clay had 
entirely lost their plasticity. On examining this 
model, the speaker had found that the armature or 
core on which the arm had been built up was 
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formed of copper wires, and here and there pieces 
of zinc sheet had been utilised. Wherever the zinc 
had come into contact with the copper, the clay 
had lost its plasticity, suggesting the formation of 
a galvanic-couple in the clay. Perhaps the author 
could explain what had happened in this case, as, 
if an explanation could be found, it might throw 
light on the obscure problem of plasticity. 


Mr. Warrer C. Hancocg, in reply to the dis- 
cussion, said he was prepared for criticism on- the 
subject of rational analysis. He had introduced it 
to emphasise the fact that up to the present the 
methods of chemical investigation were inadequate 
for any certain prediction of the working qualities 
of the material. He did not wish to describe 
rational analysis as a scientific method of treatment, 
the value of the process depending, as the Chairman 
had said, upon the kind of material dealt with. 
Available evidence certainly pointed to the fact that 
the “clay substance” eliminated from, say, ball 
clay, was entirely different from that obtained from 
China clay. Although the term “ clay substance” 
was used in connection with rational analysis and 
elutriation experiments in many cases, it was not 
to be assumed that the substances were identical 
in chemical composition. The materials of which 
clays were composed had been sorted out and 
submitted to investigation, and there was no 
doubt that the various compounds in the different 
fractions were complicated rather than simpli- 
fied by the process of elutriation. There was 
certainly a predominance of silica over other com- 
pounds in the coarse fractions, due largely to 
the fact that quartz was a simple compound as 
compared with mica, felspar, etc., and consequently 
remained intact owing to its resisting qualities. 
With regard to plasticity, there were a number 
of flaky or plate-like structures such as ground 
mica, which when ground would yield a more 
or less plastic mass. The difficulty was to 
define plasticity; it was allied in certain of itg 
aspects to cohesion and viscosity, and the 
measurement of the tensile strength of dry clay 
had been suggested as a measure of plas- 
ticity. Really the term should be regarded as 
collective, and as referring to a number of 
physical properties which it was extremely 
difficult to separate and study individually. Re- 
ferring to Mr. Heaton’s remark on the grinding of 
mica, it was quite possible that it might get 
into a more or less colloidal condition, but he did 
not think that that circumstance would account 
for the induced plasticity present in finely-ground 
mica or similar materials. Although clay was 
regarded as something typically plastic, plasticity 
occurred in a number of other fine-grain materials 
that will work up with water. Of course they had 
not anything approaching the plasticity of a really 
high-grade ball clay, for example. Recently the 
speaker had experimented with commercial carbo- 
nate of lime and had found it easy to work, and 
merely a little gritty between the fingers. With 
regard to the means formerly employed for the 
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manufacture of hard paste porcelain, he rather 
wondered whether decomposition or hydrolysis of 
the soap on boiling had an influence, and whether 
the liberated alkali affected the plasticity. He had 
not referred in the paper to the attempt made to in- 
crease plasticity in clays by the addition of colloidal 
substances. Dr. Acheson had used tannic acid 
and other substances, and considered that a decoc- 
tion of straw was probably used by the Israelites 
in making bricks in Egypt. Whether plasticity 
was really increased in this way, the speaker 
would not say. Professor Flinders Petrie had 
told him that the modern Egyptian used chopped 
straw, but for the purpose of freeing his hands 
from clay. In testing the plasticity of clay he 
often did not put it through the test with the 
Vicat needle, but merely worked it up with water 
and judged by the feel of it. With regard to 
the addition of soda to clay mixtures for the 
purposes of the casting process, on the score of 
time, and from want of personal acquaint- 
ance with the process, he had not referred to it. 
Dr. Ormandy’s remarks emphasised the fact that 
up to the present the methods of chemical investi- 
gation of clays only increased the difficulty of pre- 
dicting the physical properties from the chemical. 
The material separated by the electro-osmotic 
process evidently presented remarkable physical 
characteristics; the fact that shrinkage went up 
50 per cent. by the purification of the material 
astonished him, and seemed almost incredible. In 
further answer to Mr. Pike, he confirmed the 
Chairman’s remarks to the effect that nothing 
was lost but moisture on heating the clay to 
temperatures in the neighbourhood of 100° C.— 
about the temperature of boiling water, and the 
dry clay referred to would take considerable time 
to rehydrate. It must be remembered that the 
chemically combined water of the hydrate minerals 
in clay, such as kaolinite, was quite distinct from 
the water of hydration of colloidal material in the 
clays. 


A hearty vote of thanks to the author was 
then proposed by the CHAIRMAN and carried unani- 
mously, when the meeting terminated. 


THE INTERNATIONAL BUILDING 
TRADES EXHIBITION. 


In its completeness and range the fifth biennial 
Building Trades Exhibition, opened last Saturday 
at Olympia by the Lord Mayor of London, is one 
of the most notable demonstrations of the materials, 
crafts, and arts associated with any one industry. 
All things required for the construction and 
equipment of buildings, whether a cottage or 
a factory, and embodying the latest ideas and 
the newest inventions, are gathered together at 
Olympia. 

Primarily, of course, it is a technical exhibition 
directly appealing to the architect, the contractor 
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and everyone engaged in the building trade. But 
it has also a very real interest for the general 
public, alike for the man purposing to build a 
house for his own occupation, or the manufacturer 
requiring the erection of new business premises. 
From foundation to roof-tree and chimney-pot, 
every material and every process in the construc- 
tion of buildings is shown. There are the materials 
for the laying of damp-proof courses. The making 
of bricks and concrete blocks by machinery is 
shown in actual operation. Practically every 
known system of the use of reinforced concrete 
and the strengthening of masonry and brickwork 
by the interposition of steel lattice is exhibited, 
specimen walls, floors, and parts of buildings having 
been specially erected. An example of this is the 
exhibit by Messrs. Johnson, Clapham & Morris, 
Ltd., of their system of reinforced concrete and 
Bricktor reinforced brickwork, which are construc- 
ted with steel wire of special strength and great 
length, thus allowing a minimum depth of concrete 
or thickness of masonry with maximum strength. 
Sheds on this principle are now being erected 
at the Manchester Ship Canal. Another striking 
exhibit is that of the Expanded Metal Company, 
whose system of reinforcing masonry and brick- 
work by intervening layers of steel bars and netting 
has been adopted for the erection of earthquake- 
proof structures at Messina and San Francisco, as 
also extensively for the economic and efficient 
construction of buildings in Great Britain and 
elsewhere. 

The covering of the roof is exemplified in in- 
numerable forms, from the latest invention of 
artificial asbestos and other roofing to the pic- 
turesque old-fashioned red clay tiles, and the long 
proved qualities of Welsh slates. The famous 
Penrhyn Quarry is represented by a house con- 
structed entirely of slate, and containing an 
especially installed machine for testing the tensile 
strength of the slates, which are pre-eminent 
for permanence and durability. Another in- 
teresting exhibit is that of the Oakley slates, 
famous for their combination of lightness with 
strength. 

Of varieties of flooring there seems to be no end, 
whether in stone or concrete, or wood or rubber. 
Especially notable are the samples in beautifully 
modulated colours, and artistic designs on the 
examples of rubber mosaic flooring manufactured 
at Silvertown. It is an ideal covering for bath- 
rooms, corridors and billiard-rooms, and has been 
installed in Buckingham Palace, Marlborough 
House, and in innumerable hotels, public insti- 
tutions, and leading steamships. 


Papers, wood-panelling, and boards offer a be- 
wildering variety for the covering and decoration 
of the walls of a room. Then there are paints, 
varnishes, enamel, and washable distempers which 
illustrate how enormously this branch of industry 
has advanced in recent years. A particularly 
modern innovation is the invention of a flat or 
non-glossy enamel, as artistic in appearance as it is 
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durable and hygienic in use. Some samples of 
this are shown at the Harland Stand in many 
colours and shades. The Emdeca wall-covering, 
which consists of steel plates stamped and 
enamelled in many designs and colours, illus- 
trate the rapid modern rapprochement of art and 
utility. 

Methods of heating, lighting and sanitation are 
exhibited in their every variety. A distinct novelty 
is the Solignum process of treating wood against 
dry rot, insects, and the effects of weather. Its 
antiseptic properties have led to its extensive use 
in treating the wood-work of hospitals, sanatoria 
and invalid shelters; while in Africa and other 
countries where the white ant is a terror and. 
destruction, the increasing sales of Solignum prove 
its effectiveness in the protection and preservation 
of wood. 

The wide range covered by the Exhibition cannot 
be better illustrated than by the various exhibits 
concerned with the making and maintenance of 
roads and footpaths. Every building must have 
its approach, and at Olympia there is a special 
section devoted to paving, road-making, etc. There 
are shown specimens of the different materials and 
processes in the construction of roads, from granite 
setts to asphalt, and the latest methods of elimi- 
nating the dust nuisance. Of these there may be 
mentioned Fluxphalt, a natural product consisting 
of 65 per cent. pure bitumen, which, sprayed on a 
macadamised road, not only acts as a dust preventer, 
but also forms an elastic, durable and waterproof 
coating. 


POTTERY MANUFACTURE IN 
NORTHERN NIGERIA. 

The pagan tribes of Nigeria, mainly of pure negro 
stock, are among the most advanced of any in the 
Western Sudan. In many respects the pagan 
negroes of the Niger-Benue district excel their 
Mohammedan neighbours, as in the construction 
of their huts and in agricultural pursuits; while 
its industrial arts have also reached a higher 
stage of development. This is a phenomenon worth 
noting, since Islam is credited with the power of 
always elevating the pagan peoples brought under 
its sway. The fact that the natives of Northern 
Nigeria possess technical and artistic ability 
of no mean order is shown in an article by 
Dr. Scott Macfie on ‘‘The Pottery Industry of 
Ilorin,” contributed to the current number 
(April, 1913) of the Bulletin of the Imperial 
Institute. 

Two main varieties of pottery are made at Ilorin : 
‘“red’—the commonest kind—and “black,” as 
distinguished by Dr. Macfie. The industry is con- 
ducted exclusively by women, who are invariably 
Yoruba, living in the north-west district of the 
town. The processes are secret, and handed 
down from parent to child; and the makers of red 
pottery and the makers of black pottery are each 
ignorant of the processes employed by the other. 
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There is also a third variety of pottery; occasionally 
met with in Ilorin, which Dr. Macfie refers to as 
“painted.” This compyises ornamental vessels, 
often of elaborate designs, decorated with the 
figures of birds or animals, and painted in gaudy 
colours, which are the work of a single potter, a 
Hausa man. The red and black vessels are also 
decorated, but in the simplest manner. The 
materials used are in both cases practically the 
same, and the difference in colour is due mainly to 
variation in the method of firing. 

Native pottery is preferred locally to European 
‘substitutes, being cheaper and better adapted. to 
their special uses, such as water-pots at the wells, 
small horse-shoe grates for cooking, and moulds 
for agidi (a native food). All the larger vessels— 
such as the great jars in which water is stored, 
pots for brewing native beer and melting shea 
butter—are of local manufacture, as well as the 
domestic utensils in common use. 

The chief centre of the “ painted”’ pottery appears 
to be at Kura, near Kano. The examples manu- 
factured by the Hausa potter at Ilorin included a 
highly ornamental native lamp, which, Dr. Macfie 
points out, offers an interesting parallel to some 
Greek vases identified by Professor Bosanquet and 
others as kernoi. The Greek kernos was “a clay 
vessel, to which were attached a number of small 
-cups containing various grains and liquids offered 
as first-fruits of the harvest, especially in the 
Eleusinian worship.” 

Dr. Macfie’s article is illustrated by thirteen 
half-tone pictures, showing the potters at work and 
specimens of their wares. 


s 


COTTON CULTIVATION IN 
: TRANSCAUCASIA. 


Cotton-growing in Transcaucasia is not a new 
industry, as many years ago this plant was suc- 
cessfully cultivated in limited quantities in the 
Government of Erivan. The cotton-plant then 
cultivated was of inferior quality, and the fibre 
-could not “be disposed of except locally. These 
conditions continued until about twenty-five years 
ago, when, under the influence of a series of good 
cereal harvests in the Government of Erivan, 
prices of grain fell so low that cultivating cereals 
in that district became unprofitable and labour 
unremunerative. Agriculturists sought more lucra- 
~tive employment, and efforts began to be made to 
develop the cultivation of the cotton-plant. The 
industry gradually extended to other parts of the 
Caucasus—viz., the Governments of Yelizavetpol, 
Tiflis, Baku, Daghestan, and Kutais. It was found 
that the climate and soil of these provinces were 
singularly well suited to the cultivation and pro- 
duction of the cotton-plant, and that it could be 
grown together with cereals at a greater profit 
than the latter as a commercial crop, provided its 
quality could be improved. Manufacturers were 
induced to interest themselves in cotton-growing 
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in Transcaucasia. The services of expert cotton- 
growers were secured, and, according to the 
American Consul at Batum, experiment stations 
were established, a superior quality of cotton-seed 
was imported from the United States, and American 
methođs of cultivation, so far as the conditions 
permitted, were adopted. A ready sale was secured 
in the Moscow market for this crop. The results 
in a few years surpassed all expectations of the 
planters. In 1894 the interest in cotton-growing 
assumed large proportions. It was feared that 
cotton cultivation was being too generally resorted 
to at the expense of the cereal crops, and that a 
great famine would probably result. It is said that 
investigation showed that, side by side with the 
extension of the cultivation of cotton, the area 
under cereal cultivation was also annually in- 
creasing, and that the danger of distress in the 
district affected was exaggerated or unfounded. 
The cultivation of cotton in Transcaucasia has now 
reached important proportions, and the results 
obtained from year to year are very satisfactory. 
The area under cotton in 1912 was probably less 
than in 1911, but the decrease in acreage Has been 
more than offset by the greater yield and superior 
quality of the product. The area planted under 
cotton in the five provinces mentioned above is 
about 70,000 acres. The yield in 1911 was about 
94195 tons of ginned cotton. Last June the 
Russian Government appropriated about £20,000 
to be expended for the development and improve- 
ment of cotton cultivation in Transcaucasia and 
Central Asia, and for the establishment of a large 
number of experiment stations and plantations in 
both regions. 


EMPIRE NOTES. 


A Society for the Study of Colonial History.—It 
has been suggested that it would be well to form a 
society for the study of British colonial history, 
on similar lines to the “Société de l'Histoire des 
Colonies Françaises,” established for the study and 
elucidation of French colonial history. The latter 
society has decided to issue a quarterly review and to 
publish special monographs on historical subjects, 
as well as an historical atlas of the French colonies. 
There is quite a number of historical associations 
in the Oversea Dominions, and several of the 
Governments print and index their archives. One 
of the most modern and best equipped of these 
Government establishments for gathering and pre- 
serving its archives is in Ottawa. Many valuable 
historical monographs have been produced by the 
Royal Society in Canada, while Nova Scotia, New 
Brunswick,- Ontario and Manitoba Historical 
Societies have given special attention to the history 
of their own districts. There are two small 
societies in Australia, one in Melbourne and one 
in Sydney, which are doing good work, and in the 
West Indies the Royal Agricultural and Commercial 
Society of Georgetown, Demerara, takes cognizance 
of historical subjects. There is, however, a wide 
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field open to historical research in Africa, from 
Cape Town to Rhodesia, whilst in Australasia and 
the West India Islands there is ample scope for a 
number of societies, But for the establishment 
and co-ordination of such organisations it would be 
necessary to form an imperial society, with head- 
quarters in London, which would become a kind of 
clearing-house and study centre for the historical 
student, where the doings of the societies formed 
in the Dominions and Colonies could be recorded 
and compared. 


The British School at Rome.—The British School, 
at Rome, which was founded in 1901, was formed 
for the purpose of providing a centre for the study 
of art and letters for British students throughout 
the Empire. A valuable library of archeological 
and other works suited to the requirements of 
students studying in Rome has been formed, and 
an efficient staff has been appointed to advise 
and assist students in their work. Among the 
members of the faculty of sculptors is Mr. Bertram 
MacKennall, A.R.A., the well-known Australian 
sculptor. A Royal Charter of Incorporation was 
granted to the school in 1912, which set up a 
council with an executive committee and four 
faculties of specialists. Recently a new building— 
on land presented by the Italian Government—-has 
been erected in the Valle Giulia. In addition to 
the libraries and studios, it is proposed to build a 
hostel, or hostels, where the staff and about twenty- 
five students may live in close proximity to their 
working quarters. 
distance of the Porta del Popolo, close to the 
famous Villa Borghese and next door to the Italian 
Institute of Fine Arts. The hope has been ex- 
pressed that the British School at Rome will 
become a great national and imperial centre of 
culture, where students of the Empire may meet 
and exchange ideas, whence they should carry back: 
to their homes and universities the inspiration and 
enthusiasm they will acquire in Italy. The Royal 
Commissioners for the Exhibition of 1851 have 
undertaken to award every year one scholarship 
worth £200 a year, and tenable for three years, in 
each of the three branches of art—architecture, 
sculpture, and painting. These scholarships are 
open to all British subjects under thirty years of 
age. It may be possible for other scholarships to 
be founded in the Dominions, which may extend 
the opportunities thus afforded to talented young 
men and women in Australia, Canada and other 
parts of the Empire. Information on the subject 
may be obtained from Mr. Evelyn Shaw, the 
honorary general secretary, British School at 
Rome, 54, Victoria Street, London, S.W. 


The Architecture of the New Australian Capital. 
—Another subject of interest to the students of 
that important branch of art—architecture—con- 
-cerns the arrangements which have been made for 
securing competitive designs for the public buildings 
of the new Australian capital, Canberra. The 
Departmental Board of the Commonwealth 
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Department of Home Affairs, which was appointed 
-to investigate and report on the suggested designs 
for the laying out of the Federal capital, has 
decided to invite competitive designs for the whole 
official block—Parliament House, capitol, adminis- 
trative offices, public library, etc.—so as to give 
competitors a much freer hand in the designing of 
a complete scheme. It has been thought that if 
competitions were held for designs for each building © 
separately, the value of the artistic and general 
ideas of the successful competitor might, perhaps, 
be lost in the design and grouping of the supporting 
structures. A reduced copy of the approved plan, 
drawn up by the Departmental Board, may be seen 
at the Commercial Intelligence Branch of the 


_Board of Trade, 75, Basinghall Street, London, 


E.C., by United Kingdom architects who may wish 
to enter the competition. 


The Mount Royal Tunnel. — The Canadian 
Northern Railway, which is extending its system 
by constructing a tunnel tnder Mount Royal, 
Montreal, will in all probability have to alter its 
direction somewhat, owing to various property 
suits with which the company has been threatened. 
In this event, the course, which has now extended 
about 8,000 ft., will be slightly diverted, so as to 
proceed largely under public property. The boring 
of the tunnel has afforded definite proof of the 
volcanic origin of the mountain. The indications, 
say the engineers, are that the mountain was, at 
one time, either an active volcano, or that lava 
forced its way through a central orifice, bursting 
and breaking the summit of the mountain, but 
possibly never actually spurting forth as an 
eruption. Numerous fossils have been found, and 
also a particularly fine specimen of crystallised 
calcite. On the river side of the mountain a piece 
of Laurentian gneiss has been found, which proves 
that a great glacier must have flowed from the 
Laurentian Mountains to the St. Lawrence River, 
which, it is conjectured, passed into the St. 
Lawrence not far from the present harbour. 


Manitoba and its Resources.—According to the 
Hon. George Lawrence, Minister of Agriculture in 
Manitoba, who is on a visit to England, the recent 
northern extension of the boundaries of Manitoba 
has increased the resources of the Province con- 
siderably. In the newly-added territory there is a 
great deal of valuable timber and agricultural land, 
besides untold mineral wealth. Further, there is 
sufficient water-power obtainable from the Nelson 
River to provide fuel, power, heat and light for use 
Mr. Lawrence states 
that the new agricultural college in the neighbour- 
hood of Winnipeg, which will be ready in October 
next, will be the most up-to-date institution of its 
kind in North America. The cost of the college 
will be about a million sterling. In it, scientific 
farming will be taught in all its branches. In 
Mr. Lawrence’s opinion the term “emigrant” 
should not be applied to men going from one part 
of the Empire to another to settle there. Referring 
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to Winnipeg, he says that that city “affords a 
splendid market for all farm produce. . Farmers of 
‘the Province have been unable for years to supply 
the city with pork, mutton, poultry, dairy produce, 
etc., so great has been the demand. During last 
year over 50,000 sheep were imported into Winnipeg 
from the United States; 125 cartloads of hog 
products, and 25 cartloads of eggs; not to mention 
many thousands of dollars’ worth of milk and cream.” 
A convincing illustration of the progress of Manitoba 
is supplied by the fact that the traffic returns of 
the Canadian Pacific Railway for 1912 showed that 
more traffic was provided for that railway last year 
than by any other Province in the Dominion. 


A New Atlantic Canadian Port.—In a memo- 
randum issued by the Canada and Gulf Terminal 
Railway Company from their offices in Montreal, 
some interesting particulars are given of the possi- 
bilities of the railway which is being constructed 
from St. Flavie, a point on the Intercolonial 
Railway 200 miles below Quebec, to Gaspe Bay, at 
the end of the Gaspe Peninsula in the Gulf of 
St. Lawrence, a distance of 223 miles, where a 
port, open all the year round, is to be created. 
This new route, it is stated, would mean a saving 
of 200 miles in distance and 24 hours in time, as 
against the other winter ports of Canada, and 
would enable Canada to compete with the United 
States ports of Portland, Boston, and Providence. 
The construction of this port, according to the 
promoters of the enterprise, in conjunction with 
St. John, New Brunswick, and Halifax, Nova 
Scotia, would assure the development of Canadian 
shipping and Canadian ports. The memorandum 
says: “Canada is face to face with the physical 
fact that it is unable, .by rail transportation, to 
compete with the advantages which United States 
ports have been endowed with by Nature. If we 
are to conserve for our Canadian shipping the 
tonnage of traffic originating within our own 
boundaries, we must of necessity so arrange our 
own affairs that we neutralise the natural advan- 
tages enjoyed by the competitive arteries to the 
south of us.” 


An Australian Mammoth Harvester.—From the 
stump-jump plough to the harvester, Australia 
leads the way in ingenious devices for machinery 
suited to the needs of sub-tropical agriculture. A 
triumph in this useful art has recently been 
achieved in the construction of a mammoth 
harvester by a firm in South Australia. One 
special feature of this machine is that it is 
the first machine — according to an Australian 
paper — for harvesting wheat to which electric 
power has been successfully applied. ‘This 
harvester,” it is said, “is the largest of its kind 
in the world.” At a demonstration given in 
an immense wheat paddock, “the machine did its 
work to such perfection that it surpassed even the 
most sanguine expectations, and seems destined to 
revolutionise wheat-farming. It is practically four 
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machines in one—three strippers, with an aggregate 
comb-length of 26 feet, and a winnower. The 
three sections of the comb work independently. 
The machinery is driven by three independent 
electric motors, which get their power from a 
generator on the large oil tractor, which draws 
the machine. One motor drives the thresher, 
another works the beaters, while the third supplies 
the winnowers. The machine works accurately, 
and its tracks through the wheat-field would give 
the impression that a chalk line had been drawn 
through the crop.” Some idea of the results 
obtained by the use of this great harvester may be 
judged from the fact that an area of 45 acres was 
cleared in 74 hours, from a wheat crop of 640 
acres, which averaged 8 bags to the acre. Sixty 
acres per full day is regarded as an average of its 
capacity, and it requires only four men to work it. 


GENERAL NOTES. 


CoaL PRODUCTION IN THE TRANSVAAL. — In 
addition to the gold and diamond mines, the 
Transvaal has an almost inexhaustible coal supply, 
with the result that coal is marketed there as 
cheaply as anywhere else in the world, with the 
possible exception of some places in America and 
Japan, The only difficulty with the industry at 
present is that the coal supply far exceeds the local 
demand. There has been no great encouragement 
for the export of the product. It is thought that 
if the Transvaal collieries could obtain an export 
trade for their coal, the greater part of the gold- 
mining and other industries could be run with 
what is usually termed ‘‘ small coal” at a cheaper 
rate than that now paid for the kind used. The 


. output of the coal mines of the Transvaal in 1911 


amounted to 4,343,680 tons, valued at £1,062,000, 
against 3,970,069 tons, valued at £1,027,000, for 
1910. The coal industry at present employs 500 
white men and about 9,000 natives. 


COTTON - SPINNING AND WEAVING-MILLS IN 
Bompay.—There are 83 mills in Bombay with 
932,630 mule and 1,891,370 ring spindles, or a total 
of 2,824,000 spindles. Of these, 46 are weaving- 
mills containing 42,000 looms. The approximate 
steam power required for these mills, based òn 
forty spindles to one horse-power and three looms 
to one horse-power, is 85,000, not including the 
power required in bleaching, dyeing and finishing. 
Since the publication of the Report of the Registrar 
of Joint Stock Companies for the official year 
ended March 31st, 1912, there has been a return 
of confidence among company promoters and 
investors in Bombay according to the American 
Consul at Bombay, and a strong revival of interest 
in the mill industry is apparent. It is expected 
that the next eighteen months will see 80,000 
spindles and 20,000 looms added to the number of 
those now working in Bombay. 
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CAMBRIDGE SCHOOL or FORESTRY.—A grant of 
£500 a year for three years to the University of 
Cambridge has been sanctioned by the Board of 
Agriculture and Fisheries, to enable advisory work 
in Forestry to be undertaken in the following 
twelve counties :—Middlesex, Hertfordshire, Essex, 
Bedfordshire, Cambridgeshire, Huntingdonshire, 
Norfolk, Suffolk, Northamptonshire, Nottingham- 
shire, Rutlandshire, and Lincolnshire. The Forestry 
Committee has filled the post of Adviser in Forestry 
by the appointment of Mr. Charles Hankins, who 
took up his duties on April Ist. The services of 
Mr. Hankins are now at the disposal of any person 
who desires advice concerning the formation or 
treatment of woodlands situated in the twelve 
counties mentioned. Under the terms of the grant 
the Forestry Committee is at liberty to charge a 
fee for services rendered by Mr. Hankins, provided 
that such fee does not exceed one guinea per 
day for each day’s work in the field. Applications 
for advice should be addressed to the Secretary, 
Forestry Committee, 1, Free School Lane, Cam- 
bridge. 


CHADWICK Trust LECTURE.—In the course of a 
lecture on “ The Evolution of Epidemics,” recently 
delivered under the Chadwick Trust, Dr. J. T. C. 
Nash gave some interesting particulars of the 
history of the plague in this country. Between 
1500 and 1521 plague appears to have been 
regularly prevalent in London—especially severe 
in 1513-15. Yearly references occur again from 
1526-32. The first known reference to the London 
Bills of Mortality is made in 1532, the first weekly 
bill showing 99 deaths in the City from plague, 
and 27 deaths from other causes. In 1539 parish 
registers of the births, marriages, and deaths 
began to be kept. By this means we can hence- 
forth trace the existence of epidemic disease which 
might not have been suspected. Curiously, the 
reigns of Edward VI. and Mary, full of trouble as 
they were in other ways, furnish hardly a single 
record of plague; but a very severe epidemic 
occurred in London in 1563, more particularly in 
the latter half of the year, reaching an average of 
1,350 deaths a week from plague in September ; 
the total mortality in 33 weeks was 16,586, or an 
average of about 500 deaths a week. The most 
probable determining factor of this sharp outbreak 
was the reaccumulation of a susceptible population 
during a non-epidemic interval of a dozen years, 
the incidence rate rapidly falling when once this 
non-immune pabulum was exhausted, but never 
quite disappearing. Very little sanitary provision 
was made, until in 1518 a quaint form of notifica- 
tion was required in Oxford. The first plague order 
of which the text is extant was issued in the 35th 
year of Henry VIII. (1543), and provided for notifica- 
tion, quarantine, destruction of infected straw, etc. 
A clause provided for the cleansing of streets, etc., 
and there were special clauses relating to dogs and 
beggars. In the light of present-day knowledge we 
may surmise that dogs and beggars harboured 
infected Heas. Queen Elizabeth ordered bonfires 
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in the streets in the evening to consume “the 
corrupt airs.” An unfortunate order, dated Sep- 
tember 30th, 1563, attempted to shut up the foul 
air of infected houses. This was apparently revoked 
in January, 1564, when a more sensible order 
required a general cleansing and airing of houses, 
bedding, and the like. A most essential means 
for controlling plague was the institution of 
‘‘ searchers’? for cases and contacts. These 
‘¢ searchers’? became a regular institution in 1578. 
One thing that was not touched by the sanitary 
policy of the day was the disposal of the dead, and 
the old City churchyards became scandalously 
overcrowded, and the earth incapable of effecting 
oxidation of the bodies. Plague was prevalent 
both in Scotland and Ireland throughout the 
Tudor period, closing with a severe epidemic 
at Stamford, which began in 1602. An out- 
break in Scotland in 1568 gave occasion to the 
first treatise in English upon the subject, by a 
Dr. Skene, of Aberdeen. The last period of 
plague in England, from 1603 to its extinction in 
1666, was as fatal as any known. 


THIRD INTERNATIONAL CONGRESS OF REFRIGERA- 
Tion.—The third International Congress of Re- 
frigeration will be held in the United States in 
September, 1913. The formal opening will take 
place at Washington on September 15th, when a 
reception will be held by the President of the 
United States. On the 17th the other meetings, 
business and scientific, will begin at Chicago, and 
continue daily until the 23rd. It is proposed to 
have half-day sessions for the reading of papers, 
etc., during this time, and that the rest of the day 
should be spent in visits to points of interest, such 
as the Union Stock Yards, Military Post, Naval 
School, works of the Illinois Steel Company, cold- 
storage warehouses, ice-plants, etc. The Secretary- 
General of the Congress is J. F. Nickerson, Esq., 
431, South Dearborn Street, Chicago. 


MEETINGS OF THE SOCIETY. 
ORDINARY MEETINGS. 
Wednesday evenings, at 8 o’clock :— 

APRIL 23.—H. V. Lancuester, F.R.I.B.A., 
“ The Design and Architectural Treatment of 
Shops.” 

APRIL 80.—F. G. Oainvisz, C.B., LL.D., The 
New Science Museum.” Lorp SANDERSON, 
G.C.B., K.C.M.G., will preside. 

May 7.—AxeL WELIN, A.I.N.A., “ Life-saving 
at Sea.” Sır Joun Cameron Lamp, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


INDIAN SECTION. 
Thursday afternoon, at 4.80 o’clock :— 
May 29.—Sir Joun Benton, K.C.1L.E., ‘ Irri- 
gation in India.” 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 


Davip Sommervitue, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures, 

Syllabus. 

LECTURE I,—Aprit 21.—Historical and general. 

LECTURE II.—Aprin 28,—Chemical substances 
used as antiseptics and disinfectants—Their com- 
position and mode of action. 

Lecrure III.—May 5.—Efficiency of chemical 
bodies used as antiseptics and disinfectants— 
Methods of determining such efficiency. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, APRIL 21..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Dr. D. Sommerville, ‘‘ Antiseptics and Disin- 
fectants.” (Lecture I.) 
University of London, Imperial College of Science, 
South Kensington, S.W., 3 p.m. Professor W. 
Gowland, ‘‘ Recent Advances in the Metallurgy of 
Copper, Gold, Silver, and Lead.” (Lecture I.) 


Chadwick Public Lectures, at the Royal Society of 
Medicine, 1, Wimpole-street, W., 8.15 p.m. Dr. 
J. T. C. Nash, “The Evolution of Epidemics.” 
(Lecture III.) 

East India Association, Caxton Hall, Westminster, 
S.W.,4p.m. Mr. M. B. F. Major, “The Relation 
of the Currency to the Social and Economic Pro- 
gress of India.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W.,8.30 p.m. Dr. W. Macdonald, ‘“ Agri- 
culture and Land Settlement in South Africa.” 

Post Office Electrical Engineers, Institution of, at 
the Institution of Electrical Engineers, Victoria- 
embankment, W.C., 5 p.m. Annual General 
Meeting. 

Surveyors’ Institution, 12, Great George-street, S.W., 
S8p.m. Mr. R. G. G. Reed, ‘‘Site Value Deduc- 
tions for the Construction and Appropriation of 
Land for Roads.” 


British Architects, Institute of, 9, Conduit-street, 
W.,8p.m. Messrs. F. N. Jackson and B. Dicksee, 
‘* Modern Steel Construction.” 


Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, S.W., 8 p.m. 
(Students’ Meeting.) Mr. A. T. Walmisley, ‘‘ Pro- 
duction of Steel Sections and their Application in 
Engineering Structures.” (Lecture II.) 

Victoria Institute, 1, Adelphi-terrace House, W.C., 
4.30 p.m. Rev. J. J. Munro, “The Samaritan 
Pentateuch and Philological Questions connected 
therewith.” 

Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W., 8 p.m. Mr. F. R. Durham, “ House 
Drainage on the Continent.” 


TUESDAY, APRIL 22...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
8.15 p.m. Mr. A. E. Crawley, ‘The Unconscious 
Reason in Social Evolution.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘ The Heredity of Sex and 
some Cognate Problems.” (Lecture IT.) 

Civil Engineers, Institution of, at the Institution of 
Mechanical Engineers, Storey’s-gate, 8.W., 8 p.m. 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. Mr. A. E. Bawtree, ‘‘ Modern Developments 
in Bank-note Printing necessitated by the Recent 
Advances made in Photography.” 
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Zoological Society, Regent’s Park, N.W., 8.30 p.m. 
1. Dr. S. F. Harmer, “ The Polyzoa of Waterworks.” 
2. Mr. A. W. Waters, “The Marine Fauna of 
British East Africa and Zanzibar, from Collections 
made by Mr. Cyril Crossland, in the Years 1901- 
1902. Bryozoa — Cheilostomata.” 3. Major J. 
Stevenson-Hamilton, ‘‘ Notes on Albinism in the 
Common Reedbuck (Cervicapra arundinum), and 
on the Habits and Geographical Distribution of 
Sharpe’s Steenbuck (Raphiceros sharpet).”’ 


WEDNESDAY, APRIL 23...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C.,8p.m. Mr. H.V. Lanchester, 
| ©The Design and Architectural Treatment of 

Shops.” 


Geological Society, Burlington House, W., 8 p.m. 


Sanitary Institute, 90, Buckingham Palace-road, 
S.W.,5 p.m. Dr. C. W. Daniels, ‘‘ Insect-carried 
Diseases and their Prevention.” 

Aeronautical Society, at the United Service Insti- 
tution, Whitehall, S.W., 8.30 p.m. Discussion 
on “ ‘Stability, with special reference to Mr. 
O’Gorman’s paper, and the Dunne Aeroplane.” 


Literature, Royal Society of, 20, Hanover-square, W., 
5 p.m. Professor A. C. Benson, ‘‘ William Morris.” 

Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C.,8 p.m. Mr. A. Low, ‘ Modern Developments 
of Aeroplane Theory.” 


THURSDAY, APRIL 24...Concrete Institute, 296, Vauxhall 
Bridge-road, S.W., 7.30 p.m. Discussion on 
Reports of the Science Standing Committee on— 
1. A Standard Notation for Structural Engineering 
Calculations. 2. A Standard Specification for 
Reinforced Concrete Work. 3. Standard Con- 
nections and Joints in Reinforced Concrete. 


Royal Society, Burlington House, W., 4.30 p.m. 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor J. Garstang, ‘‘The Progress of Hittite 
Studies. Lecture II.—Religious Monuments of 
Asia Minor.” 


Camera Club, 17, John-street, Adelphi, W.C., 


8.30 p.m. Rev. A. Mansfield, “The Romance of 
the Clyde.” 
Electrical Engineers, Institution of, Victoria- 


embankment, W.C., 8 p.m. Dr. G. Kapp, “On 
Phase Advancing.” 
Dyers and Colourists, Society of, Dyers’ Hall, 
Dowgate-hill, E.C., 8 p.m. Mr. E. de Barry 
Barnett, ‘“‘ The Chemistry of the Vat Dyes.” 


London Chamber of Commerce, Skinner’s Hall, 
Dowgate-hill, E.C., 2.30 p.m. Annual Meeting. 


FRIDAY, APRIL 25...Royal Institution, Albemarle-street, W., 
9 pm. Professor J. Garstang, ‘‘Meroé: Four 
Years Excavations of the Ancient Ethiopian 
Capital.” 
Engineers and Shipbuilders, North-East Coast Insti 
tute of, Newcastle-on-Tyne, 7.30 p.m. 


Sanitary Institute, County Council Buildings, 
Stafford, 7.30 p.m. Dr. G. Reid, “The Milk and 
Dairies Bill.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. J. Elliott, ‘‘ Condensing 
Machinery.” 


SATURDAY, APRIL 26...Municipal and County Engineers, 
Institution of, Assembly Rooms, Oak End Way, 
Gerrard's Cross, Bucks, 11.30a.m. Mr. A. Gladwell, 
“ The New Sewerage and Sewage Disposal Works 
at Gerrard’s Cross.” 

Royal Institution, Albemarle-street, W., 3 p.m. 


Professor Sir Walter Raleigh, ‘‘ Mediæval French 
Novelists.” 
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NOTICES. 


NEXT WEEK. 


Monpay, APRIL 28th, 8 p.m. (Cantor Lecture.) 
Davin SoMMERVILLE, B.A., M.D., M.R.C.P., 
D.P.H., ‘ Antiseptics and Disinfectants.” 
(Lecture IT.) 


WEDNESDAY, APRIL 30th, 8 p.m. (Ordinary 
Meeting.) F. G. Oaitvis, C.B., LL.D., Director 
of the Science Museum, “The New Science 
Museum.” Lorp SANDERSON, G.C.B., K.C.M.G., 
will preside. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 


On Monday evening, April 21st, Dr. Davip 
SoMMERVILLE delivered the first lecture of his 
course on ‘“‘ Antiseptics and Disinfectants.” 


The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 


EIGHTEENTH ORDINARY MEETING. 


Wednesday, April 23rd, 1913; SIR ARTHUR 
LASENBY LIBERTY, J.P., in the chair. 


The following candidates were proposed for 

election as members of the Society :— 

Beaufort, Augustus Francis, 20, Ladbroke-road, W. 

Meany, Professor Edmond S., Litt.M., University 
Station, Seattle, Washington, U.S.A. 

Parkinson, George Andrew, 78, Woodland-rise, 
Muswell-hill, N. 

Parkinson, John Alexander, 78, Woodland-rise, 
Muswell-hill, N. 

Pepler, George L., F.S.L, 
Arundel-street, Strand, W.C. 


Howard-house, 4, 


The following candidates were balloted for 
and duly elected members of the Society :— 
Cave-Brown-Cave, Engineer-Lieutenant Thomas R., 


R.N., A.M.Inst.N.A., A.M.I.Mech.E., Burnage, 
Streatham-common, S.W. 

Duckham, Alex., 79, Bishopsgate, E.C. 

King, Charles, F.S.A.(Scot.), 21, Newton-place, 
Glasgow, W. 

Lodge, Frank Adrian, C.I.E., Coimbatore, Madras, 
India. 

Turner, Charles Edward, Cueva de la Mora, Valde- 
lamusa, Huelva, Spain. 


The paper read was— 


THE DESIGN AND ARCHITECTURAL 
TREATMENT OF THE SHOP. 
By H. V. LANCHESTER, F.R.1.B.A. 


The shop, performing as it does a simple part 
in the general economy, appears to hold but little 
romance compared with buildings dedicated to 
worship or the more intimate social life. 

What is mere buying and selling that it should 
bə glorified ? A shop is a shop, or rather was 
a shop; it is now, I believe, a “store”. or 
“ stores,” and with the latter appellation comes 
the effort to make it architecturally impressive. 

Time back no one thought of expecting to 
find any interest outside of the goods a shop 
contained; if these could be conveniently 
classified and adequately displayed nothing more 
was demanded. Of late years, while these are 
still the first considerations, a tendency has 
arisen to reinforce the appeal made by the 
display of goods in ways not directly concerned 
with the actual business of supplying a want. 
These methods are various. Some, such as the 
comfort and convenience of the purchasers, are 
material; others are calculated to impress the 
emotional and imaginative faculties, and among. 
the latter architecture takes the foremost place. 
= While in every profession there is an inevitable 
tendency that the art or science practised will 
loom unduly large, the architect is to some 
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extent guarded against this by the fact that 
his art is usually a background to, or rather an 
expression of, the general activities of life. And 
this is markedly the case when he is called upon 
to deal with a shop. The architecture of a 
place of worship may be a religious aspiration 
in itself, the architecture of a place of amuse- 
ment may inspire a feeling of cheerfulness and 
gaiety, but the architecture of buying and 
selling—what is it to express ? Rather must it 
not remain in discreet subordination to the 
business in hand ? What is the keynote to the 
mood in which sucha task should be approached? 
One may be at times devout, or at times 
frivolous, and these feelings may influence 
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Fig, 1.—PLaN AND SECTION OF STORE (p. 580). 


design, but how can commerce be expressed ? 
We shall see. 

What is the business man’s motto ? ‘‘ Nothing 
succeeds like success.” Success appears a some- 
what blatant theme for expression in design ; 
but it need not take a vulgar form, since a 
confident dignity and assured efficiency are 
eminently suited to expression by means of 
building. If at times something more aggressive 
is demanded, a general recognition that this 
type of expression is relatively ephemeral may 
be hoped for—may be hoped for because the 
building that endeavours to shout down its neigh- 
bour is repugnant to the idea of civic amenity, 
and it is, after all, as an element in civic life as 
a whole that we can best appreciate the value of 
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the shop as an architectural asset. The large 
store is entitled to individual treatment by 
reason of its mass, but if the smaller shops 
attempt to compete with each other by over- 
accentuation, the appearance of our streets 
becomes chaotic, and such efforts ultimately 
neutralise each other and fail in achieving their 
aim. 

One notices with pleasure an increasing 
tendency to appeal by means of refined simplicity 
rather than showy vulgarity, and this tendency 
is justified by the fact that delicate wares gain 
by a delicate setting, but suffer in a coarse one. 

This principle applies equally to form and 
colour, but the latter more especially must be 
used with restraint, as putting unnecessary 
difficulties in the way of harmonious schemes 
for the display of goods. 

It is hardly necessary to point out, that while 
it is customary to display goods to a much 
greater extent than formerly, it has been found 
preferable to display them in a setting more or 
less architectural than to rely solely on the 
goods themselves. 

The tradesman dealing in a good class of 
ware knows better than to overcrowd his ex- 
hibits in the way that pictures are overcrowded 
at the Royal Academy. The better the article 
the more it justifies especial surroundings, and 
we get a demand for all grades of treatment 
depending upon both the kind and the quality 
of the wares to be sold. 

Thus we see that the design of the shop should 
depend on the use to which it is to be put, and 
that the faculty of realising that there should 
be a harmony in this respect is of first importance 
to the designe1, although in every-day practice 
there may be a certain amount of makeshift 
and compromise on the score of cost. 

In conflict with these efforts at special effects, 
we must have in the large stores a certain 
consistency and unity running through the 
whole, and this again is a case for compromise, 
such a case as meets the architect at every turn 
in all branches of his work. 

I had intended to divide my subject into 
three main sections, namely, the shop from the 
point of view of the vendor, from that of the 
purchaser, and from that of the citizen. With 
this object I interviewed Mr. Gordon Selfridge 
and Mr. Richard Burbidge (the managing 
director of Harrod’s), and I do not think I can 
do better than give you, more or less verbatim, 
the ideas these gentlemen expressed. 

The first and foremost point of which Mr. Self- 
ridge laid hold was that of the construction of 
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business premises. ‘‘ Here in London,” he said, 
‘the restriction that you may only build to a 
certain cubic size, necessitating the division of 
large premises by party walls and iron doors, is 
entirely superfluous. 

“ Ido not regard it as offering greater security, 
rather the reverse, and the insurance rates 
confirm my view. In no other country—nor in 
the other cities of the British Isles—are these 
regulations in force. They are prejudicial to the 
free development of any scheme, and operate 
to the detriment of the London trader as com- 
pared with his foreign or provincial competitor. 
You are an architect: why don’t you and 
your confréres get these absurd restrictions 
abolished ?”? On my hinting at difficulties, he 
added: ‘‘ Surely you see that they are as much 
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against your architecture as against the interests 
of your clients. If- you only took united action 
to prove how obsolete and unnecessary they are, 
you could free us from them, and enable us to 
- put up a building that would bear.to commerce 
the same relation a St. Paul’s does to 
religion.” 

I asked Mr. Selfridge how far his idea of a 
large open building would apply to cases where 
assistants ‘‘ lived in,” and he replied: ‘‘ In such 
a case I should have a distinct and separate 
building for them, but I object to ‘living in’ 
on principle ; I believe that it saps the indepen- 
dence of and has a detrimental effect on the 
personalities of the assistants, tending to reduce 
their individuality and destroy that self-reliance 
so important in building up character.” 

On the question of the limitation of the height 
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of buildings, Mr. Selfridge expressed himself as 
quite content with any regulations approved: by 
“TIt is an architectural question,” 
he said; “we business men should accept all ` 
conditions tending ie give us beautiful and. 


_ convenient premises.” 


Mr. Burbidge took a similar view to Mr. 
Selfridge as to the error we make in limiting 
the cubic content of a building, and referred to 
large stores in Canada in which he was interested. 

‘ One of these,” he said, ‘‘ measures 240 ft. 
by 129 ft., and there are no dividing walls except 
those casing in the lifts, and even these are not 
compulsory.” I inquired about lighting-wells, 
and received this reply: “ In our buildings in 
Canada we have none. Electricity is very 
cheap—in some places i as low as a halfpenny a 
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(p. 582). 


unit—while people’ do. not seem to attach the 


same importance to. ‘daylight as they do in 
Europe. Of course. a -lighting-well does to 
some extent increase the fire risk, as it allows 
fire to spread from one floor to another, and if 
the risk is to be minimised it would be far more 
logical to deal with these than to insist on party- 
walls; but the risk is not in any case sufficient 
to justify restrictions as to the arrangement 
of a building ‘of this class, provided it is con- 
structed in an intelligent way with Pen 
materials.” 

In reply to a question on the grouping of the 
departments in a large store, Mr. Burbidge said : 
“I attach great importance to arranging for a 
gradual transition from one class of goods to 
another—for example, I put my furnishing 
departments in juxtaposition as follows: Stuffs, 
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upholstery, furniture, ironmongery, glass and 
china, cutlery, etc. Customers thus get a 
general sense of location,” 

Beyond these expressions of opinion I find 
the" considerations affecting the seller and the 
purchaser. so inextricably mixed that it would 
be pedantic to attempt to disentangle them. 

One of my attempts todo so involved the design 
of what appeared to me to represent an ideal 
arrangement for a large store (see Fig. 1, p. 578), 
an arrangement giving facilities for immediately 
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buying a single thing more than they absolutely 
need, and to look as if the trade is only half 
its real value instead of double. Your idea of 
getting people in and out as quickly as possible 
is quite wrong ; what you have to do is to keep 
them as long as you can and not let them get 
away till they have seen everything that by the 
remotest possibility they can want.” 

Of course, as a mere man, I do not feel enthusi- 
astic on this aspect of shopping, but I am bound 
to recognise that the man has small claims to 


Fig. 3.—A FAÇADE WITH ANNOUNCEMENTS, PARIS. 


locating each department, reaching it by the 
shortestroute, making your purchase, and getting 
away as soon as possible. I was feeling rather 
pleasedwith the prospect this scheme offered when 
I submitted it to one of the other sex, and as I 
suppose women are responsible for 90 per cent. of 
the retail purchasing throughout the world, the 
woman’s criticism is entitled to the greatest 
weight. It was to the following effect: “ How 
like a man! No shopkeeper would agree with 
those ideas. Your store is designed to sell as 
little as possible, to discourage people from 


consideration, and as it is obviously impossible 
to reconcile such divergent aims I fear my pet 
scheme must pass into limbo of unrealisable 
ideals, 

Some compromise might be effected, but only 
by the partial sacrifice of the merits of one 
method or the other, and the degree to which 
the “‘ circulatory ° method should be qualified 
by direct access to each department would be 
necessarily decided by the kind of business 
transacted. 

I have spoken hitherto mainly of the large 
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store, on account of the marked tendency of this 
type to oust the shop specialising in one thing 
only; but as this tendency is acting slowly, and 
as the higher the class of business the less the 
stores seem able to affect it, we shall evidently 
for many years to come have the specialised 
shop still with us. 

Now, to the designer, the shop offers many 
points of interest not afforded by the store; 
with the latter the general homogeneity, 
essential to a design as a whole, precludes too 
definite an adaptation of treatment to the 
peculiar needs of each department, whereas in 
the specialised shop one is free to adopt the 
exact type of design best suited to the goods to 
be displayed. Thus one could not conceive a 
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shop as seen on the Continent, where no attempt 
at display is made, and you may see nothing but 
walls lined with well-designed wooden cabinets 
containing cupboards and drawers for the 
various drugs. Of course the proprietor of such 


‘a shop is correspondingly professional in his 


attitude ; you cannot picture him pushing a 
soap or a dentifrice; it has been left for 
America and England to develop the business, 
perhaps useful enough in its own way, of the 
‘* store chemist.” 

But I am wandering from my subject. The 
point to be insisted on is that the various classes 
of business demand, as well as variations in 
practical arrangement, variations in the archi- 
tectural setting, differences of scale, degrees of 
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treatment saueity EET E to the diauy of 
motor-cars, millinery, or books, and one would 
undoubtedly elect to design quite differently 
for each of these purposes. There'is a motor 
establishment in the West-End that looks as if 
the car had been run into its owner’s dining- 
room, Surely a treatment could have been 
devised.conveying at least an equal effect as an 
interior, while it placed the cars in more appro- 
priate surroundings. 

A design such as this, with its polished panel: 
ling and enriched ceiling, would, however, form 
an admirable setting in which to show off costly 
silks and tapestries or works of art, such as 
pictures, etc. The quiet dignity of.the. book- 
shop, giving an impression almost similar to that 
of a private library, sets it apart in a manner 
only equalled by the reticence of the chemist’s 


elaboration, ind generally vital distinctions in 
the impression to be conveyed. - 

One cannot picture a building equally appro- 
priate to the accommodation of valuable articles 
bought and sold with cireumspection and 
deliberation, or to those daily necessaries which 
are to be obtained with the least possible ex- 
penditure of'time and trouble. In the one case 
the designer may fairly devote infinite pains to 
placing the transactions in an artistic and 
appropriate environment ; in the other a simple 
and business-like restraint, not inconsistent 
with good design, isthe most that will be 
demanded. 

It would be Japoniei in a paper like this to 
consider the details and devices that make for 
convenience and working economy in all the 
various classes of business; the shrewd and 


~ 


582 


experienced trader can be relied on to employ 
those best suited to his needs. I should like, 
however, to state that, in my view, we are far 
‘from. having reached. finality in such matters, 
and: T vetiture to think that while the methods 
-on which retail trade i is conducted are progress- 


ing. with great rapidity the buildings for the 


-purpose: have not kept.pace with them. More 
particularly: i in the matter of artificial lighting, 
80. ‘important i in a.climate like that of England, 
have we failed to take advantage of the resources 
cat our disposal: - Of- course; every tradesman 
‘knows that he must have an ample quantity of 
jight, and in the shop-windows this-is usually 
-provided in an effective and attractive fashion ; 
-at.the same time, inside the shop we do not often 


‘find the problem solved in the best way for the 


purpose of the comparison and appreciation of 
goods. In New York I remember seeing the 
palm-court of a large hotel only partially lit by 
daylight, but the artificial lighting of the 
remainder was so skilfully managed that it was 
only my knowledge of the design of the building 
over that enabled me to. detect the fraud. I 
quote this merely as an example of what is 
possible, but I certainly think that we are too 
apt to get a restless effect by a multiplicity of 
lighting points, and that the eye is unnecessarily 
distracted and. worried by such methods. 
Further, we have yet something to achieve in 
- making the best use of natural light in a large 
block of buildings. 
shop there was little opportunity in this direc- 
tion, but now that entire buildings are being so 
utilised, it is certainly open to question whether 
we are making the utmost use both of light from 
the roof or from the street fronts. The diagram 
I have prepared (see Fig. 2, p. 579) is not shown 
as-being the only or best variant of the usual 
arrangements, but solely as an indication that 
we have by no means exhausted the possibilities 
-in the way of natural lighting. 

-We need not depend on reflectors alone for 
improved distribution of light over the interior 
of a building. A great deal can be done with 
more economy of space by the use of prismatic 
glass designed so as to bend or deflect the rays 
of light to where they are most needed. Indeed, 
.I believe it would not be impossible to abolish 
‘tthe awkward and unsatisfactory shop-blind by 
the substitution of a small projecting hood 
decoratively treated, but kept as light as possible 
and filled with refracting glass. A hood such as 
this distributes the rays so that concentrated 
sunlight would not fall on any one spot, aifid it 
‘would at the same time answer the purpose of 
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directing a proportion of the light towards the 
interior of the shop. 

Another matter that is too often neglected is 
the provision, in the design for the facade, of 
suitable areas for the display of the name: and 
such other inscriptions and announcements 4s 
may be desired. The designer who neglects these 


-will have only himself to thank if he finds his 


building afterwards disfigured by features. cóin- 
flicting with his intention (see Fig, 2, p: 579). 

' I do not suggest that everything should -be 
subordinated to such announcements, but’ the 


demands -of most good businesses are not 


unreasonable in this respect, and are certainly 
legitimate requirements entitled to receive just 
as much consideration at the hands of the 
architect as those dealing with arrangement and 
other practical questions. 

It has always struck me as curious that the 
covered arcade from street to street should not 
have become a more popular feature in our 
cities. In one only—namely, Birmingham— 
have they been employed to any great extent. 
They seem peculiarly suited to our uncertain 
climate, and an alternation of street and arcade 
with each block subdivided in cruciform fashion, 
after the plan of the Galleria Emanuele at Milan, 
would ‘appear almost an ideal arrangement for 
the shopping quarter of a great city. The small 
areas in which property is held militates against 
the introduction of any such scheme, but it is . 


quite within the power of the Crown, or other 


owners of large estates, to provide for accom- 
modation on these lines. 

It will doubtless be objected that such small 
arcades as have been recently constructed in 
London have not been markedly successful, but 
this is due to their size and lack of connection ; 
the more comprehensive such a scheme becomes, 
the more patronage it will secure; and an 
arcade, just as much as a street, must lead 
somewhere or its existence will not be suffi- 
ciently advertised in the first, place, and may 
be easily forgotten subsequently. 

In differentiating between the point of view 
of the citizen and that of the purchaser, I do 


-not wish to suggest that the citizen, male or 


female, does not buy or sell, but merely that the 


interests of those engaged in buying and selling 


do not at all points coincide with those of that 


-portion of the community not at the moment so 


engaged. 

Take the case where the shop endeavours, by 
the interest of its display, to attract a crowd of 
possible purchasers, and as the front is usually 
brought right up to the pavement this crowd 


April 25, 1913. JOURNAL OF THE ROYAL SOCIETY OF 


Fie. 5.—Tar PRINTEMPS BUILDING, PARIS—PORTION OF LIGHT 


584 


will occupy space intended for foot traffic. The 
public is thus evicted from its own ground pro- 
vided at its own cost for the purpose of transit, 
and not as an extension to an attractive shop. 
Of course, thisform of appeal, with the window 
well to the front, is best calculated to catch the 
casual passer-by, and has the recommendation 
to the vendor that he sacrifices no space. At 
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recessed windows in one form or another, while 
there may be found abroad a treatment on the 
lines of an arcade, giving a footway open to 
the public from street to street, but actually 
belonging to the shop through which it runs. 
On a smaller scale the dedication of a portion 
of the shop to the public in order that they may 
quietly inspect the window and show-cases is a 


Fic. 6.—SHor Front, BOND STREET., 
By the late W. Flockhart. 


the same time it may be doubted whether he 
reaps so much advantage, when we consider 
that while inspecting his windows you are 
exposed to the weather and to the bustling 
traffic of a busy street. Such a method can 
only be excused when the tradesman is hard 
pressed to make his site accommodate the needs 
of his business. 

In many of our larger shops we can see 


well-recognised proposition with shop-fitters. I 
will exhibit to you a few plans from one of our 
south-western suburbs illustrating this (see 
Fig. 4, p. 581). 

This question, however, is not the chief one 
between the tradesman and the public. The 
main contention, which has been prominently 
before us lately, is an architectural one, and 
although, in my opinion, it has arisen from a 


April 25, 1913. 


false conception of what constitutes fine archi- 
tecture, it will not be uninstructive to consider 
the arguments on both sides before offering the 
solution of the problem. 

The tradesman claims to be entitled to 
maximum frontage for tHe display of his wares ; 
he points out that the resources of constructive 
science enable him to have a continuous glass 
front for the whole length of his building, and 
that he and his patrons are best served by the 
employment of such a front. Up to a point 
I think this may be conceded, but I feel that 
the question of continuity has, probably with 
an expectation of getting rather less than you 
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its harshness in comparison with delicate wares, 
but are usually in polished marble or bronze, 
so refined in design and highly finished in 
execution that no jarring note is introduced. 
With the upper part of the premises the trades- 
man does not so much concern himself; he does 
not desire it to compete with the exhibition on 
the ground floor, and so long as it is not obviously 
ugly or mean, and is adjusted to the internal 
requirements, he will be satisfied. 

Now to take the public demand. It is, or 
ought to be, that our streets should present 
the dignified appearance dependent on fine 
proportions and beauty of detail. Unfortunately, 


Fic. 7.—WERTHEIM’S* STORFE, BERLIN. 
Showing arcaded ground floor and also open type of facade. 


ask for, been somewhat over-emphasised. 
most shops you will see a subdivision into sepa- 
rate sections of the goods exhibited, extended 
even to the framing up, as it were, of things 
to which it is desired to draw special attention. 
When this is the case, the subdivision of the 
area of glass by piers projecting but little and 
not of undue width cannot be regarded as 
detrimental. In the best shops in Paris the art 
of window-dressing is certainly practised with 
no less skill than in London, and over there the 
windows are almost invariably divided up into 
what an architect would regard as reasonable 
widths. The divisions are not, as we sometimes 
see them here, of coarse stone that repels by 


In 


most of us, and I make no exception in favour 
of the architect, have been trained in our appre- 
ciation of these beauties on the traditional 
buildings of the past, among which no prototype 
of the modern shop will be found. Consequently, 
when we call up a mental picture of a beautiful 
and dignified building, it will not be ashop; and, 
asaresult, we are too apt toconcludethat the shop 
should be forced to take to itself the form of such 
a building, in preference to setting our imagina- 
tion to conceive what form a dignified and beauti- 
ful shop would take (see Fig. 6, p. 584). 

Most of the buildings of the past start from 
a firm and solid base and grow lighter as they 
rise upwards. This was an essential expression 
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of their mode of construction, and the principles 
of statics remain the same and must still be 
expressed architecturally. Fortunately. archi- 
tecture has other modes. of expression than mere 
mass. It can give strength to a pier and light- 
ness to a wall, and its resources are undoubtedly 
equal to the solution of the problem of the shop. 
That it has not hitherto been solved- more 
frequently may be put down to two causes, the 
general apathy towards the arts, and mental 
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consolation: ‘‘ Well, I suppose a window full 
of stiff shirt-fronts will convey some sense of 
support.” Byte 

I should, perhaps, explain the statement I 
have made as to the finding of no‘ prototype 
for the modern shop in the periods which are 
usually regarded as epochs great in architecture. 
It might be challenged by the remark: ‘‘ Has 
not the shop existed in all the civilisations of the 
past ? ° Of course it has, and perhaps a brief 


=- 


Fic, 8.—FagaDE WITH ÅRCADED GROUND FLOOR, PARIS. 


indolence on the part of the architect. For the 
latter I think there is this excuse, that he sees 
but little encouragement to devote himself to 
perfecting himself in his art when those who 
employ him display so little appreciation of the 
difference between good and bad architecture, 

I remember the comic despair of a brother 
architect when the last remaining piers in his 
design were ruthlessly swept away by his client, 
and his remark as he endeavoured to find 


investigation is demanded in order to realise 
why we have not the same kind of tradition 
with the shop that we find in other classes of 
building. In the great civilisations of Greece 
and Rome, climatie conditions favoured methods 
of trade quite different from those of our harsher 
climates, much traffic was carried on in the 
open air, and the shops were more of the nature 
of deposits for goods to be taken out and dis- 
played by the proprietor and his slaves wherever 
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he thought a good market for his wares was to 
be found. 

We find similar conditions in the East at the 
present time. As an illustration I might quote 
an incident that happened to me as I was 
wandering through Shah Jehan’s palace at 
Agra with a friend whose duties comprehend 
the control of that building. One comer of a 
marble arcade was occupied by a display of 
Oriental garments and stuffs, the rich colouring 
of which made a delightful contrast with the 
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of important shops remain.- In the Middle 
Ages the shop took a more defined form, and 
the practice of building with timber made it 
easy to leave the ground-floor fairly open, so 
that the arrangement of the shop was more 
akin to that of the present day. However, we 
no longer build in timber, and though the new 
forms of construction in reinforced concrete are 
in many ways akin to the timber work, we have 
not so far developed the similarities architec- 
turally. 


Fic. 9,—Nos. 144-5-6, New BOND STREET. 
Lanchester & Rickards, Architects. 


pearly whiteness of the marble. I took a fancy 
to something, and inquired the price; twenty 
rupees was asked. As is usual in the Orient 
I offered ten: My friend considered this ample, 
and, to cut short a long course of bargaining, 
our time being limited, turned to the Indian 
and said: ‘< You know you have no right to 
be here; you will oblige this sahib, or out 
you go.” 

- Much of the buying and selling in earlier 
times was, I imagine, carried on in this rather 
opportunist fashion; at all events, no examples 


Even in the Middle Ages much of the display 
was still made in the open air, particularly on 
such occasions as fairs and other gatherings. 

The advent of plate-glass, in enabling an 
effective permanent exhibition to be made of 
goods securely protected from the weather, 
was really the dominating influence deciding 
the type of the modern shop, and it is this 
plate-glass that has caused all the trouble to the 
architect bred and educated to perpetuate the 
old traditions. This conflict ought never to 
have occurred, and we should have been saved 
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from many of the illogical and grotesque efforts 
that now disfigure our streets had the education 
of the architect been placed on a more rational 
and logical basis, and had he been able to meet 
the legitimate demands, instead of placing 
himself in opposition to them. 

At the same time serious attempts have been 
made towards the solution of the artistic problem 
presented by the shop front, or rather by the 
entire fagade, including shop premises on one 
or more floors (see Fig. 7, p. 585). 
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of the shop front, so that the latter has no weight 
over it (see below). As a loss of area on the upper 
floors is involved, the adoption of this method in 
valuable positions is infrequent. 

In all cases it is an axiom that the upper 
portion of the facade should not receive a 
treatment emphasising its weight—and worse, 
concentrating it over voids. For this reason 
the use (or misuse) of columns in such a 
position is to be deprecated. If kept fairly 
flat and simple the facade will carry itself over 


Fic. 10.—A BUILDING WITA THE SHỌP-FRONT 
BRouGHT FORWARD, VIENNA. 


These attempts may be roughly classified 
under four heads. First, we have the building 
kept as light and open above as it is below. 
This, of course, is a natural treatment where 
all the floors are occupied for business purposes. 

Secondly, we have the lower portion treated 
as an arcade, the method for which there is 
most traditional precedent (see Fig. 8, p. 586). 

Thirdly, the form of design that suggests a 
deep beam, either solid or pierced, over the 
lower openings (see Fig. 9, p. 587) ; and, fourthly, 
the setting back of the upper part from the line 


the voids much better than if cut up with 
strongly marked forms. It is, however, difficult 
to lay down general rules, good design being too 
subtle a thing to be reducible to the dictates of 
a few bald maxims. 

The shop is such an essential factor in the 
large town that it would be only natural to drift 
off into the consideration of questions, such as 
the width and proportions of business streets 
and the whys and wherefores of the particular 
value of one street or one side of a street—an 
investigation full of interest, as showing what 
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slight causes will turn the scale in one direction 
or another. 'This would, however, be out of the 
scope of my paper to-night, and, apart from a 
glance at the fact that these matters must be 
borne in mind when dealing withthe design of 
shops on a comprehensive scale, if our legitimate 


aspirations for a fine and convenient city are to- 


be realised, could not properly be included in it. 

In closing my remarks, I need only add that 
what we most need in our attitude towards the 
shop as fulfilling its initial purpose, and also as 


ministering to the dignity of the city, is a. 


broader ideal, unhampered by restrictive tra- 
ditions, but maintaining all those that are not 
out of harmony with actual progress. I have 
endeavoured to show that in design, at any rate, 
the utmost freedom is not incompatible with 
grace and charm, if the conception is based, as 
all architectural conceptions should be based, 
on the expression of the purpose of the building. 


DISCUSSION. 


Tun Onarrman (Sir Arthur Lasenby Liberty), 
in opening the discussion, said that 
him special pleasure to preside that evening, 


because the question of the design and architec- 


tural treatment of shops was one of the greatest 
interest to him personally. The thoroughness with 
which. Mr. Lanchester had dealt with the details 
of his subject had been highly educational, and, ‘in 
a ‘nation of shopkeepers,” the design of shops was 
probably the greatest problem confronting the 
architect. 
was conducted, and by their aid the world 
generally was supplied with our wares. The factors 
which entered into the proper treatment of shop 
design embraced the dignity and needs of the 
street, as well as the convenience and needs of the 
shopkeeper. He would regard the design of the 
finest cathedral in the world as a minor problem 
when compared with the architectural develop- 
ment of the ideal shop. For the former, the 
conventional uses of which were similar in all 
times, a thousand models were available; and the 
same might be said in the case of a royal palace. 
The present-day shop, however, was a matter of 
evolution for which models did not exist, although, 
of course, there were prototypes, such as the 
bazaars of the East. Conditions had entirely 
changed. For instance, the introduction of plate- 
glass had entirely revolutionised the idea of 
the shop front. Another part of the modern 
problem, the greatest that had ever presented itself 
in architecture, was the advertisement value 
required by the shopkeeper, and the somewhat 
conflicting claim of the architect for the accommo- 
dation of supporting pillars to give dignity and 
carrying power. Such claims had to be considered, 
weighed, and dealt with equitably in the interests 
of all parties. As it appeared to the speaker, the 
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chief duty of the architect was to make his design 
conform to his employer’s requirements and pur- 
poses, whatever these might be. For his own 
part, he would suggest as ideal conditions that 
the architect should have control of the exterior, 
which should be designed as delightfully as 
possible, while the interior arrangements should 
be subordinated to business needs. Depart- 
ments varied, and changes of arrangement 
were frequently required, and the interior of 
the shop should be so designed that the 
re-division, into spaces smaller or larger, could 
be effected as the needs of the business might 
dictate. As far as the circulatory arrangement 
referred to by the lecturer was concerned, it was 
true that many people approved of this, but there 
were businesses, such as those of grocers and others 
catering for everyday requirements, where an 
opposite form might be desirable. The ruling 
factor was the: purpose of the business. If it 
were possible to get a building, the necessary 
support for which could be obtained at the four 
corners, leaving re-dispositions of the interior 
to be made: as occasion required, that would 
be ideal for the shopkeeper. In the designs 
which Mr. Lanchester had thrown upon the screen, 
a clear and straightforward space was imaginable, 
but, from personal experience, he could say that 
the area which’ the shopkeeper could control 
was so limited and. cut about that any redistribu- 
tion of space was out of the question. All would 
join the. author in deprecating the aggressive 
monstrosities that had recently made their appear- 
ance in some of our best streets; blatant structures 
that endeavoured to surpass one another not in 
beauty, but in vulgarity. It seemed to him a pity 
that more control over the erection of unsightly 
buildings was not exercised in our chief towns. 
One point he would like to allude to in relation to 
silk goods. He would not suggest, as had been 
done, that the best way to show silk goods was to 
place them against polished panels; in order that 
the silk should be shown to advantage it required a 
dull ground rather than a shiny one. So, every fabric 
required its special treatment in thisregard. He was 
wholly in accord with the author on the question 
of the restlessness produced by bare light, an evik 
which extended to domestic lighting. Bare light 
had the effect of catching the eye, and prevented 
the proper seeing of the particular object. He 
thought that the hood arrangement suggested by 
the author was an entirely novel project for reflect- 
ing light through windows; if the idea could be 
generally applied it would prove a great boon to | 
shops, where as a rule lighting was difficult. Of 
course the fight about window piers, turning on the 
artistic desires of the architect and the anxiety of 
the shopkeeper to get as much window space as. 
possible, would probably continue. He was, how- 
ever, gratified at the modesty displayed by the 
author. Architects usually regarded their fiats as 
conclusive; it was therefore refreshing to find a 
full appreciation of the other side of the auestion. 
In particular, the speaker was delighted with the 
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author’s concluding paragraph, to the effect that in 
design the utmost freedom was not incompatible 
with grace.and charm, if the conception were based, 
as-it should be, on the expression-of the purpose 
of the building. That paragraph summed Zap the 
whole question Se 


- Mr. Epwin.T. HarL, F.R.I.B.A., Bi pressed his 
appreciation of the fascinating paper, the keynote 
of which. had just been‘referred to by the Chairman. 
The first object of-the proprietor of a business was 
to display his goods in such a way as to attract as 
many as possible of the purchasing public into his 
shop, and the design of the shop front should have 
that aim in view. So far as the external aspect was 
concerned, the building should be architecturally 
fine. There was no necessary antagonism between 
the two purposes. The keynote had already been 
struck in saying that it was necessary to express 
the needs of the building. For instance, the 
architect of a town hall should endeavour to 
express the character of the component parts of a 
big building of this nature; while with a shop the 
specific needs of the business should dominate the 
design. Failure to do thisimplied complete failure 
of architecture in relation to shop design. He 
did not believe any such failure to exist, but of 
course, as had been pointed out, a shop was, com- 
paratively speaking, of recent origin, and architects 
were not fully alive to the specific style of archi- 
tecture suited to shops and to the display of goods. 
A great development, however, was in progress, 
Mr. Lanchester had referred to arcades, which 
were distinct, however, from the individual shop, 
belonging as they did, rather to congeries of shops. 
fn reference to the fine and familiar examples 
of arcading which the author had shown, such a 
design would, within limits, be very suitable for 
London, and other large centres, but the speaker 
doubted the probability of its general application. 
He did not regard the Ritz Hotel, for instance, 
as the last word in shop design, although 
the arcaded treatment was a fine architec- 
tural device; as a shop design, however, he 
Jooked upon it as a failure. That was a typical 
instance. Again, he would deprecate all-glass 
shops. There was a building in Frankfurt which, 
as members would know, was practically nothing 
but glass from top to bottom. From the shop. 
keeper’s point of view such constructions were 
“unnecessary, Inasmuch as customers could be 
hoisted on to upper floors .for the purpose of 
showing goods to them.. The buildings, which 
were practically all iron and_glass, were shocking 
to anyone with the least regard for architecture, 
Another objection he felt was to buildings which 
were treated with too much enrichment. He 
agreed with the Chairman that naked light 
‘was injurious to the eye, and it was far 
better to work by light reflected from a white 
ceiling by the aid of copper saucers. By 

this means à beautifully diffused light, from 
cornices or otherwise, was obtained, WARGO any 
shadows. 
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-$rrR GEORGE Brrpwoop, K.C.S.I., C.I.E., M.D., 
LL.D., said he had been favoured with an early 
copy. of Mr, Lanchester’s lecture, and had read it, 
and now again had heard it read with the greatest 
pleasure. He knew nothing of architecture, but 
he took the greatest interest in it, and especially in 
the architecture of London, and particularly of its 
shops, which, after its churches, must necessarily be 
either the glory or the disgrace of London; and 
what had delighted him so much in Mr. 
Lanchester’s paper was that not only did he 
score well in every paragraph, indeed: in every 
single sentence of it, but that every one of his 
suggestions for the improvement of shop archi- 
tecture were precisely those which he had himself 
always been desiring to make. Sir Lasenby 
Liberty, perhaps, seemed to express himself as if Mr. 
Lanchester was not sufficiently considerate toward 
the shopkeeper in designing his shop; but, in fact 
he and Mr. Lanchester were in entire agreement 
with one another on that vexed point, and 
the keynote throughout Mr. Lanchester’s paper 
sounded in his very first paragraph—‘‘a discreet 
subordination ’’ of the architect in designing a 
shop, to the conveniences and necessities of its 
keeper. The general desiderata to be observed in 
the building of a shop, and streets of shops, had to 
be considered under three general heads. First, in 
the public interest, the houses, whether shops or 
other buildings, should not be higher than the 
width of the street, except in so far as it was 
necessary to break the sky-line picturesquely, which 
could always be done by a church spire or tower, or 
a crowning “pediment” given to some public 
building. Secondly, in the interest of those 
serving the shop, from its proprietor downwards, 
the provision of a perfect circulation of pure air, 
and so far as possible the admission of sunlight 
throughout the shop premises; and again of a 
pure water-supply and thorough drainage. And 
thirdly, in the special interest of the shopkeeper 
himself, an attractive window, and ample space 
for the moving about of purchasers among the 
goods on sale. This was an easy enough matter 
in the case of a single shop; but a most 
difficult problem in the case of those compound 
shops which we rightly enough discriminated 
as ‘‘stores.” As regards the provision of light 
and locomotion, he thought Mr. Lanchester’s 
proposals admirable, and a perfect solution of 
these two problems, both in respect of shops 
and “stores”; and in’ regard- to the quad- 
rangular arrangement of stores, he himself 


‘would further: suggest that the interior“ of the 


quadrangle should be laid out as a garden; and 
the buildings surrounding it built up-as far 
as.possible of glass, as. they had seen in-the photo- 
graphs from Berlin shown . by Mr. Lanchester. 
When the building was lighted up at night the 
effect would be quite magical. He had been 
especially cheered by Mr. Lanchester’s suggestions 
for subordinating the necessary advertisement of 
the ownership of a shop, and the nature of its 
contents,to the architectural features of its frontage. 
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‘Nothing -was more disfiguring to a shop, or. more 
discreditable to its keeper, and, be it added, to his 
goods, than to find the architectural features of its 
frontage, or frontages, overlaid by long or . tall 
boards of advertisements, or gigantic gilded letters 
of the alphabet, spelling out the shopkeeper’s 
name across all the pillars and pilasters and the 
windows of the shop. It was even more detestable 
than advertising by means of coloured flashlights. 
If he might indulge himself in some lighter 
observations, he would like to ask Mr. Lanchester 
“why he went to an American for an opinion as to 
what we here in London required in the way of 
improving our shop architecture? America had 
nothing to teach us in that way, or in the way of 
“ dressing ” our shop windows, or in giving every 
satisfaction to our lady customers. He said this 
as himself an experienced window -dresser and 
salesman. Again, he did pray and trust that we 
would never allow our word “shop” to be superseded 
in the case of the simple shop, by the American 
substitute of “ store.” They were two quite 
different words, the latter being properly applicable 
to compound shops; and even in regard to the 
latter he preferred the nominal label, such as 
“« Whiteley’s,” ‘‘ Harrod’s,” etc. The word shop 
was pure Teutonic, being the Anglo-Saxon sceoppa, 
and Middle English schup, and.German schuppen ; 
which latter form of the word reappears in our ship- 
pen or “* cow-shed ” ; the radical meaning of the word 
being a board, used either as a counter, orashed, or 
both ways, in one and the same stall for the. sale 
of goods, as still by our Hast-End costermongers. 
In India a yet more primitive arrangement for 
buying and selling prevailed within fifty miles of 
‘Bombay, the second British city, solely of English 
(and Scots and Irish) creation. There was no 
‘‘counter,” even of the rudest form, and buyer and 
seller never saw each other. You placed your money 
on a fixed spot, under some tree, and then hid your- 
self until, in a’ second or two, the milk, or eggs, or 
chicken for which you had deposited the price, were 
placed by an unseen man, or woman, beside the 
money, with which the seller of the goods thus 
supplied at once made off as secretly as she or he 
came! The word “store” was the Low Latin 
staurum, and instaurum, through the Old French 
estore, and meant “a wholesale supply,” “a maga- 
zine,” and was rightly enough applied to compound 
shops like Whiteley’s and Harrod’s, but applied to 
simple shops it was an ‘“ Americanism.” Finally, 
he would like to say with how great pleasure he 
saw Sir Lasenby Liberty in the chair there that 
evening. Ona previous occasion Sir Lasenby was 
the lecturer and he (Sir George Birdwood) occupied 
the chair, and having known Sir Lasenby from 
almost his boyhood, he ventured publicly to 
congratulate him on the honour of knighthood 
recently conferred on him by His Majesty, who 
was also the Patron of the Royal Society of Arts. 


Mr. LEON GASTER said that a point in Mr. Lan 
chester’s paper was the reference to illumination. 
It was essential that shop windows should appear 
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attractive in the evening as well as by day, as at 
night ‘a great proportion of the public passed 
through the more important thoroughfares. He 
considered the idea that the window should give 
a complete representation of the goods inside the 
shop was antiquated. He had, years ago, suggested 
the illumination by reflected light of particular 
objects, to the exclusion of others. He was 
pleased to see that the shops in Regent Street, 
Piccadilly, etc., now realised the importance of 
good lighting. With the means of lighting now 
available, goods and their colours need no longer be 
absolutely distorted, but could be given their proper 
appearance. As a rule, the greatest enemies to 
adequate and suitable lighting were the architects, 
some of whom apparently believed themselves capable 
of understanding subjects of which they had not 
previously even heard. The subject of illumination 
required special study, and if architects would not 
persist in slighting the lighting expert the illu- 
mination of shops might be greatly improved. 


Architects such as Mr. Lanchester were a great 


boon to the shopkeeper, recognising, as they did, 
that a well lighted and well dressed window was a 
tremendous asset. He entirely agreed with the 
lecturer on ;the subject of arcading, and he was 
glad the author had selected the very fine example 
at Milan for illustration on the screen, It appeared 
to the speaker that arcades were peculiarly suited 
to the climatic disadvantages of this country. 


Mr. R. GoutpBuRN LovELL, A.R.I.B.A., said that 
not only was the paper instructive from its sound 
ideas, but from the fact that the author had shown, 
diagrammatically, how the problem, the greatest 
with which the London architect was faced, could 
be solved. Shopkeepers and store proprietors 
were justified in requiring what they were prepared 
to pay for in the way of the utmost possible space 
in which to show their goods. The architect, who 
was responsible for introducing taste and style into 
houses and streets, found himself faced with the 
difficulty of plate-glass and plate-girders. The - 
Shopkeeper was aware that he could get plate-glass 
of any sort and plate-girders to carry any weight, 
with disastrous results for those who had any appre- 
ciation of taste. The speaker, while knowing that 
the problem could be solved, was not certain that 
the difficulties could be easily surmounted in this 
country; here the building laws presented a 
greater obstacle than in Paris or in America. In 
America the great open wells, shown by the. 
lecturer, were everywhere to be seen, and the 
result was that there were so many columns 
spaced 20 feet to 30 feet apart, and the stores 
could be divided into compartments exactly as 
the Chairman had suggested. The method of using 
huge sheets of plate-glass was better employed in 
France and the United States than in this country. 
It was gratifying to him, however, to point to 
better prospects, particularly in his capacity as 
the honorary secretary of a certain new Atelier 
des Beaux Arts established in London. Many 
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members of his association were present, and 
had listened, he was sure, with much satis- 
faction to Mr. Lanchester’s paper. He fully 
believed that in the course of some twelve months 
‘means would be found of grappling successfully 
with the problem as between architects and 
shopowners. 


SIR GEORGE RIDDELL said that all would agree 
with the admirable principles set forth in Mr. 
Lanchester’s paper. Apparently architects ad- 
mitied that they existed for shopkeepers, whereas 
shopkeepers did not exist for architects. The 
difficulties arose with the application of the ad- 
mirable principles enunciated by Mr. Lanchester. 
The problem was not new, but he felt that it 
could be readily solved, because, doubtless in 
common with others, he had in mind a number of 
properties which had been excellently designed 
from the building owner’s point of view, which 
had been developed without unsightliness, and 
which offered no reasonable ground for ob- 
jection on the score of street architecture, 
In Oxford Street, for instance, there were modern 
properties so developed as to meet the requirements 
of the business man, the architect and the artist, 
As a result of this enterprise, a fine block of shops 
had been put up, each letting at £2,000 a year, 
and all practically occupied by one firm, starting 
originally with one shop. The fact that this firm 
. was now paying about £20,000 a year in rent, 
pointed to the practicability’ of doing what was 
required. It was merely a question of the 
architect’s skill, and, in this relation, it was a 
regrettable fact that the profession had been sadly 
behindhand ; the architects of this country were 
excellent at domestic architecture, in designing 
huge blocks of flats, for instance, but inferior 
as shop architects. He had been surprised to 
hear Sir George Birdwood ask why reference 
should be made to France or America. In Paris, 
at any rate, there were two large stores into 
which three of the biggest London shops could 
conveniently be placed—perhaps a fourth. The 
speaker attributed the success of the French store 
very largely to the fact that the French shop- 
keeper had kept as his primary object the sale of 
goods, while he had been able to procure the 
services of an architect who would carry out his 
wishes in a skilful manner. In conclusion, the 
speaker trusted that Mr. Lanchester would devote 
his energies to persuade his colleagues to put into 
execution the excellent general principles laid down 
in the paper. 


Mr. LANCHESTER then replied very briefly 
to the discussion, remarking that the various 
speakers had been so greatly in agreement with 
his conclusions, as set forth in the paper, that 
nothing was left to him beyond the tendering of 
his heartiest thanks for the kind reception the 
paper had been accorded. . 

THE CHAIRMAN put to the meeting a. vote of 
thanks to the author, and, this vote being unani- 
mously carried, the proceedings terminated. 
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MAPLE SYRUP AND SUGAR IN THE 
UNITED STATES. 


The production of maple syrup and maple sugar 
is purely an American industry, Canada being 
the only country outside of the United States 
where they are made. At the time of the 
Napoleonic wars, sugar was produced from the 
maple trees in Bohemia, and the industry received 
substantial means of encouragement from the 
Government of that country. Large groves of 
maple trees were planted, and much attention 
paid to them, but as the yield of sugar was small, 
and such a length of time elapsed before the trees 
could be tapped, the industry soon died out. 
At about that time the sugar beet came into 
prominence. The earliest explorers in the United 
States found the Indians making sugar from the 
maple tree, and in some districts, especially along 
the St. Lawrence River, producing it in considerable 
quantities for trading purposes. The white people 
began to make maple products and to apply more 
advanced methods to their manufacture. The 
crude methods of the Indians were soon improved 
upon, but beyond the tapping and boiling, the 
general process remains the same as at that time, 
according to a recent report of the United States 
Department of Agriculture. For many years, 
especially with the early settlers of the northern 
part of the United States, and even down in 
Kentucky and Virginia, maple sugar was the only 
sugar used. In the reports of the early meetings 
of the numerous American agricultural societies 
are letters from various sugar makers describing 
their attempts to produce an article equal to the 
imported sugar, or muscovado, of the West Indies. 
Cane sugar methods of manufacture were tried, 
with varying degrees of success. A few refineries 
for producing white sugar were built and worked 
with maple sugar as their raw supply. The iron 
kettle, birch bark tank, wooden spiles, and old way 
of tapping, yielded a dark, ill-tasting product, but 
with care and changes in methods and apparatus 
the products were improved. In those days many 
trees were killed by the crude methods of tapping, 
and much stress was laid upon this operation by 
the early writers. To-day, maple sugar and maple 
syrup are considered delicacies, and are not pro- 
duced in such quantities as formerly.. The aggregate 
of all pure maple products, and the many imitations 
may be the same, for it is said that were all the 
maple trees cut down, and thus the supply of 
maple sap cut off, no drop in the quantity of syrup 
or sugar would be noted. Within the last six or 
seven years there has been a renewed tendency 
towards the production of a better grade of maple 
products. Maple syrup or maple sugar prepared 
by the best methods is a light-coloured pleasant- 
tasting product. Contrary characteristics are the 
result of uncleanly methods, and possibly sour sap 
in ninety-nine cases out of a hundred, and were 
manufacturers to take greater care in their methods, 
their results would show improvement. All the 
maples have sweet sap, but only from a few 
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of the American species has sugar been made in 
paying quantities. The first place is held by the 
sugar maple, and a variety of it, the black maple. 
The red maple, the silver maple, and the Oregon 
maple are of less importance, and the box elder 
is the least important of all. The sugar maple 
spreads over a wide area, but as a tree for the 
production of sugar in paying quantities its range 
is limited to eastern New England, New York, 
Pennsylvania, the Southern Appalachians, the 
Ohio Valley and the Lake States, and adjacent 
parts of Canada. In the Gulf States, and as far 
north as Southern Arkansas, the tree is represented 
by a variety from which no sugar is made. The 
black maple is generally considered superior to 
all others as a producer of sap. The red maple 
has the widest range of all its family in America. 
The silver maple ranges from New Brunswick to 
_ Western Florida, and its flow of sap is plentiful 
and sweet. The Oregon maple is the only western 
species which can be considered as a product of 
sugar. In places where the season is favourable 
the sap is of good quality and the flow considerable, 
It is somewhat difficult to obtain figures of the 
actual amount of maple products produced in the 
United States, first because the products are made 
in small quantities by many farmers, and second, 
because a large part of them does not reach the 
market, but is sold to friends of the makers. 
According, however, to the census reports of the 
United States the total quantity of maple syrup 
produced in the country in 1910 was 4,106,418 
gallons as compared with 2,056,611 gallons in 1900. 
The leading States in syrup production are Ohio, 
New York, Vermont, Pennsylvania, Indiana, 
Michigan, Wisconsin, and New Hampshire. As 
regards maple sugar, the quantity produced in 1910 
was 14,060,206 pounds compared with 11,928,770 
pounds in 1900. The leading sugar-producing 
States are Vermont, New York, Pennsylvania, 
New Hampshire, Maryland, Michigan, Ohio, 
Massachusetts, and West Virginia. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Wool and Sailing Ships.—The reduction of the 
bank rate brings satisfaction, especially to the wool 
business, in which importers have been passing 
some of the most racking weeks in their experience. 
The strain has escaped public notice, because it 
has occurred just beneath the surface and ‘has at 
last been eased without causing the feared break in 
prices. It is freely said that importers strong 
enough to stand alone even in the black weeks of 
1899 have had this time to accept outside assistance. 
From now onwards their difficulties will ease, and 
indeed may be regarded as past. Every year the 
chief part of the Colonial clip has to be dealt with 
in only a fraction of the year, and this time it has 
had to be financed at uncommonly high prices in 
an atmosphere of tight money. To make matters 
worse, the arrivals have been abnormally large and 
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speedy, in consequence of a reported absence of 
sailing ships. Immediate requirements of new 
wool can be met by the employment of very few 
steamships, and the longer the bulk of the supply 
can be kept on the water between Australia and 
England the better the importer is pleased. Afloat 
the wool forms part of the balance of trade, and - 
represents borrowings of 80 per cent. of its value 
made at very low cost, but once discharged the 
advances have to be met by the owner, and it is 
immensely more convenient to meet these piece- 
meal than all at once. Importers are accordingly 
interested to discover what has become of the 
sailing vessels formerly engaged in the Australian 
trade, 


Prospects of Dear Wool.—The news that wool 
would certainly be placed on the free list of the 
new American tariff came with the utmost timeli- 
ness to revive a flagging confidence in the safety of 
present prices. Relief from the incubus of sub- 
stantially sixpence a pound tax on raw wool is 
trusted implicitly to promote new demands for 
wool in America, and to raise the level of price 
throughout the world. Room for a larger con- 
sumption of wool in the United States is easily 
discoverable from the details of the 1909 census. 
When it can be said that 57 million dozen stockings 
are made all of cotton in that country, as against 
only six million dozen made of wool, and when it 
is realised that out of 28 million dozen of knitted 
undergarments less than one-third contain any 
wool at all, a great opening is apparent in the 
knitting trade alone. It is the dearness of wool 
that accounts for the ubiquity in the United States 
of the cotton worsted or satinet in wear as men’s 
suits. One-third of the output of the American 
worsted industry consists of goods almost exclu- 
sively cotton. The prospect of higher prices for 
the raw material is none too favourably regarded 
in the British industry, and its members have not 
lost all their scepticism about the opportunity that 
may be afforded for selling English manufactures in 
America. It is, however, the case that the proposed 
rates mean substantially lower duties on some 
cloths already shipped to that market, and that 
they offer chances of selling sorts that have been 
hitherto excluded. 


The Centenary of Shoddy.—Woollen rags were 
beaten to fibre by machine in London before the 
business was established in Yorkshire, but in 
London the objective was a material for stuffings, 
not for spinning and weaving. Whether it was 
from London that Brighouse derived its example 
is not known, but there is authority for saying that 
Brighouse preceded Batley in the rag-pulling 
business, and that the Batley manufacturers 
obtained their ideas from that place. Glasgow 
must have been in the field before either of them; 
for a patent of Parker, Telfer & Affleck in 1801 
gives precise details of a machine for ‘‘ reducing 
articles made of wool into a state to be used again.”’ 
The introduction of the rag machines into Batley, 
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ust one hundred years ago, gave the coarse woollen 

trade a new twist and enabled its great expansion. 
Had they never been erected there it is conceivable 
that Dewsbury and Batley would have developed 
no greater woollen industry than is to be found in 
numerous places with similar immemorial asso- 
ciations with the manufacture of wool. The 
installation of rag machines in Howley Mill by 
Benjamin Law in 1813 has thus considerably more 
than a nominal historical importance. 


Secret Commissions.— There may always be 
differences of opinion as to the extent of the 
commercial corruption which is present, as a 
canker, in all industries. Cases coming to light 
from time to time show that the textile industries 
are not free from the evil, although there is no 
ground to think that they compare unfavourably 
with comparable works in this country, and cer- 
tainly not with textile business abroad. Distinc- 
tion has to be drawn between corruption on a large 
scale, occurring in dealings in the prime materials 
of industry, and that which takes place between 
underlings in the supply of subsidiary articles. 


Retribution works more swiftly in the one case. 


than the other, for under keenly competitive con- 
ditions the weakness that allows of illicit com- 
mission on such commodities as cotton or wool 
soon betrays its man. Natural forces are less 
operative in the case of the minor articles, and in 
respect of them corruption is accordingly at its 
worst, The nature of these articles is more 
obscure, the opportunity to invest them with 
mystical qualities is greater, and as they sell on 
a smaller scale they necessarily carry higher rates 
of profit, permitting of more outlay in incidental 
expenses. The effective remedy seems to be to 
lift them to the higher plane by buying them in 
larger quantities, and under chemical or scientific 
test. No doubt remains that action on these lines, 
by such bodies as the great combines, has stamped 
out a mass of petty corruption. The moral atmos- 
phere is sweeter even in quarters connected by 
long tradition with practices midway between the 
open perquisite and the secret bribe. 


Employment of Chemists.—Manufacturers are 
accustomed to being told periodically how much 
British industry at large, and their own businesses 
in particular, would benefit if they would consent 
to keep a chemist. There are textile works which 
maintain chemists, and grant the chemist executive 
functions, but this can only be done by large 
concerns or by those whose business is especially 
affected by chemical problems. The average manu- 
facturer resorts to the consulting chemist on 
emergency, and an increasing number pay a fee 
similar to the accountant’s fee for auditing the 
books, and thereby acquire the right to have 
samples tested at any time. If this is not an 
effective substitute for giving the chemist his 
head, it at least keeps men of scientific ability 
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in close ‘touch with industrial problems, and 
many curious difficulties are put before them in 
which the flair acquired by painful experience is 
fully as serviceable as the most piercing methodical 
research. 


Certain Difficulties.—Apart from honest blunders, 
the difficulties most often experienced in textile 
practice seem to be those born of a deliberate 
refusal to employ the material that certainly will 
do the work, and of the succeeding attempt to 
make round pegs fit square holes. A textile con- 
sultant, with a more varied field of practice than 
the plain chemist, maintains that one great centre 
of industry lives by nothing else than its more or 
less successful efforts to defy physical law and 
order. A certain structure and symmetry of the 
parts is as necessary to a perfect fabric as to a 
perfect. viaduct. The fact is unquestioned by any - 
manufacturer, and there are goods in which the 
rules are respected so that every change in one 
direction is balanced by a compensating change 
upon the other hand. He has to deal with a 
generation that only knows rules as things to be 
broken and set at naught, and is bent singly on 
doing for elevenpence-halfpenny work that ought 
to be worth a shilling. 


A Use of Ramie.—Hemp is not the only textile 
fibre used currently in making braid-straw for hats, 
nor is it, perhaps, widely known that the hats sold 
as “Tagal” are made from hemp imported from 
Manila to Japan, and there braided by machine. 
The ill-starred ramie is made into hat-strips on the 
Continent and in the United States. The pre- 
paratory de-gumming and carding processes proceed 
as usual, the point of departure being the treatment 
received after the fibre comes in a thin sheet off 
the carding machine. -The flat lap of parallel fibre 
is wetted with a gelatine solution and conducted 
continuously into a drying chamber, and on 
emerging is wound on a roll and slit by revolving 
knives to the width desired. -The braid is coloured, 
if desired, by adding dyestuff to the gelatine, and 
this is rendered insoluble -by treatment with for- 
malin. The braid has considerable lustre, and the 
gelatine performs its office of holding the parallel 
fibres together, much as in the case of the Austrian 
flat tape that is used for tying parcels in replace- 
ment of flat string. Doubtless the article will be 
susceptible to change of fashion, and its uses, other 
than for braiding into hats, are not apparent at 
first sight. 


OBITUARY. 


Siz CHARLES Day Rose, Bart., M.P.—Sir 
Charles Day Rose died suddenly on the evening 
of the 20th inst., as he was returning to town in 
his motor-car, after a visit to the aerodrome at 


Hendon. During the afternoon he had made a 
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short flight as a passenger on a Farman biplane, 
and his death was due to heart failure, which it is 
supposed was possibly. caused by the flight. 

Sir Charles was the seċond son of the Right Hon. 
Sir John Rose, G.C.M.G., Minister of Public Works, 
and afterwards Minister of Finance in Canada. 
Born in Montreal in 1847, he was educated at the 
High School of his native town, and at Rugby. 
He served for some time in the Canadian Militia, 
and afterwards became a partner in the American 
banking house of Messrs. Morton, Rose & Co., 
of Bartholomew Lane. In 1880 he joined the 
syndicate formed by Lord Strathcona and Lord 
Mountstephen for the construction of the 
Canadian Pacific Railway, and he was also a 
director of the London and Brazilian Bank and 
of the Indemnity Marine Insurance Company, and 
Chairman of the Calgary and Edmonton Land 
Company. 

In 1903 he entered Parliament as Liberal 
representative for the Newmarket Division of 
Cambridge, a constituency which, with the ex- 
ception of the period from January to December, 
1910, he continued to represent to the time of his 
death. 

Sir Charles was keenly interested in many 
branches of sport. He was well known as a 
breeder and owner of racehorses, a yachtsman, and 
a motorist. He was also an enthusiastic player of 
racquets and tennis, having himself owned no 
fewer than three out of the comparatively small 
number of tennis-courts in this country. 

He became a member of the Royal Society of 
Arts in 1901. 


SIR ApcaAR ALEXANDER ApcaR, K.C.S.I.—Sir 
Apcar Alexander Apcar died suddenly at Bangalore 
on the 17th inst. He was born in Calcutta in 1851, 
and, after. being educated at Harrow, he returned 
to his native city and entered the well-known firm 
of Messrs. Apcar & Co., a firm that was established 
in Bengal early in the nineteenth century, and 
carried on a great trade with China, owning a line 
of steamships which plied between Calcutta and 
the Treaty ports. Sir Alexander took a deep 
interest in the work of the Bengal Chamber of 
Commerce, of which he served as Vice-President 
in 1903, and President from 1904 to 1907. He 
represented the Chamber on the Bengal Legislative 
“Council, and on the Supreme Legislature. For 
many years he also represented it on the Port 
Trust. He was created a C.S.I. in-1905, and a 
K.C.8.I. on the occasion of the Royal Durbar at 
Delhi. 

In addition ‘to his business interests, Sir 
Alexander was a keen racing man; he was for 
some time President of the Calcutta Turf Club, 
and he kept one of the finest studs in India. 

He joined the Royal Society of Arts in 1900. 


` PROFEssoR HENRY CAMPBELL Norman.—Pro- 
fessor H. C. Norman, of the Indian Educational 
Service, died at Benares on the 11th inst. as the 
result of a gun accident. After completing his course 
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in Arts at the University of Edinburgh, he won 
the- Van Dunlop Scholarship in Sanskrit there, 
and proceeded to Trinity College, Oxford, where he 
obtained a second scholarship. He soon proved 
himself to be a linguist of unusual brilliancy, 
carrying off the Taylorian Scholarship for Spanish 
and for French, as well as the Boden Sanskrit 
Scholarship. In 1904 he obtained first-class 
honours in the School of Oriental Languages for 
Sanskrit and Pali, and after graduation he pro- 
ceeded to the Continent to study in Berlin under 
Professors Sieg and Kischl, and in Paris under 
Professor Sylvian Levy. 

In 1905 he accepted the invitation of the India 
Office to occupy the Chair of English Literature at 
Queen’s College, Benares. He was elected a Fellow 
of the University of Allahabad. His early death 
at the age of thirty-four removes a scholar of very 
great promise. 

Professor Norman became a member of the 
Royal Society of Arts in 1909. 


NOTES ON BOOKS. 


ADVANCED TEexTILE Desiren. By William Watson. 

London: Longmans, Green & Co. 12s. 6d. 

As stated by the author in his preface, this book 
is produced as a supplement to a former work, 
in which he dealt with the elementary forms of 
textiles, their methods of design, and the appli- 
ances necessary for weaving various kinds of simple 
fabrics. The present volume is, therefore, of a 
highly technical character, and the reader must 
have previously acquired a great deal of technical 
knowledge in order to understand and appreciate 
it. It will prove very valuable to the advanced 
student or the professional designer or draughtsman, 
who, having an intimate acquaintance with, or 
being engaged in, some special branch of pattern- 
weaving, wishes to extend his knowledge to other 
departments of textile manufacture. It will also 
be invaluable to the unattached textile artist who 
wishes to produce practicable designs for weaving on 
modern power-looms. He will obtain from it many 
useful hints regarding the technique of the weaving 
of pattern in the various fabrics in common use, 
and his respect for the draughtsman who has to 
interpret his drawing and prepare it for the loom 
will be vastly increased. 

The book will also be interesting to the student 
of textile history, who will readily perceive that 
there is scarcely a weave or interlacement described 
in this quite modern handbook—notwithstanding 
their great diversity—but has its counterpart in 
some example of the weaver’s art preserved from 
the more or less remote past; and also that many: 
of the contrivances of the most modern machinery 
are only adaptations of the inventions of the 
ancient handicraftsman. i 

The first section of the book is devoted to the 
description of the designing and working out of a 
great variety of plain and fancy textures of single, 
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double, and treble cloth. These descriptions are 
lucid, and the diagrams illuStrating them are 


clearly drawn and inteHigible, as indeed are all 


the descriptions and drawings throughout the book. 
The method pursued by the author is, first, to 
describe the cloth, and then to point out and illus- 
trate the correct method of expressing it on ruled 
paper. It is a pity that in some cases the diagrams 
are inconveniently distant from- the textual 
descriptions, so that the reader has to turn over 
the leaf many times in order to compare and verify 
the many necessary letters and numerals as they 
are referred to. 

At Chapter V. page 106, the second section of 
the book commences. Tt treats of pattern-weaving 
—or figuring, as the author calls it—by means of 
an extra weft. In Chapter VI. figuring with extra 
warp is dealt with, and in ? Chapter VII. the author 
explains the construction of complicated webs in 
which both extra warp and extra weft are made 
use of for ornamentation. 

At page 156 the section which deals with the 
weaving of larger designs commences. The com- 
pound harnesses and the extra fittings of the Jac- 
quard machine—required for these—are described 
. With great clearness. The technique peculiar to 
figured muslins, damasks, furniture, toilet, quilt, 
and ingrain carpet fabrics, follow in this section. 

Gauze and leno fabrics are next described (pages 
220 to 297) and are fully illustrated. 

Two long chapters, XIV. and XV., are devoted, 
severally, to lappel and swivel es as at present 
practised on power-looms, and the somewhat com- 
plicated machinery necessary for weaving these 
imitations of ancient brocading effects will be 
made clear to the careful reader who is disposed to 
devote sufficient attention to master the somewhat 
bewildering details of their construction. 

The reader’s attention is next directed—page 362 
—to the technique of pile fabrics, such as frieze, 
fustian, velveteen, terry, and velvets, both plain 
and figured; and finally to the kindred fabrics of 
coarse pile used for carpets and heavy hangings. 

Altogether, this work of over 450 pages cannot 
fail to be of great use to the student of textile 
design, especially if he has access to a work- 
shop where actual weaving of any kind is carried 
on, either by hand or power. 

It is regrettable that the general make-up of the 
volume cannot ba approved. The binding and 
materials are altogether too slight for a technical 
book. It will have to be most carefully handled 
by the student, or, long before its contents are 
mastered, the book itself will be worn out. L. H. 


THE SEA FISHERIES OF THE CAPE CoLony. By 
W. Wardlaw Thompson, F.Z.S. Cape Town 
and Pretoria: T. Maskew Miller. 


In his preface Mr. Thompson modestly dis- 
claims any originality in hig narrative ; but if, 
as he says, he has only tried to draw together 
the scattered threads in the story of the Cape 
fisheries, he has certainly succeeded in producing 
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a very readable book on a subject which had not 
hitherto been treated compendiously in any 
single volume. 

After a sketch of the early days of the Cape 
sea fisheries, Mr. Thompson proceeds to describe 
the men engaged in the industry, their boats, 
gear, and baits. This is followed by an interest- 
ing chapter on the steani-trawling era, in which 
is described the pioneer work of the «Pieter 
Faure,” and of the Marine Biological Station. 
The colonial markets and the export trade are 
dealt with; a section is devoted to the whale 
and sea fisheries; another to trout and fresh- 
water fishes ; and the last to oysters. 

The Cape fisheries, it appears, have not yet 
received anything like the amount of attention 
that they deserve. Many of the waters— 
notably, those round L’Agulhas Bank—teem 
with a great variety of species, including excellent 
soles. It is difficult to give statistics of the 
fishing trade at the Cape, because the official 
collection of data has been somewhat inter- 
mittent, but a few figures may be quoted. 
The average annual value of the products of the 
Cape fisheries for the years 1901-6 was £75,000, 
exclusive of the fish taken at Algoa Bay. In 1909 
the fish and crawfish exported oversea were 
valued at £32,750, consignments by rail to the 
inland markets at £87,095, colonial whaling and 
sealing products at some £20,000, while the 
oyster industry added an inconsiderable sum. 

«In round numbers we may consider the value 
of our harvest of the sea in 1909 as from £215,000 
to £220,000, and it is interesting to note that 
the fish disposed of in the inland markets of 
Bloemfontein and the Transvaal represent 


‘40 per cent. of this sum.’’ 


With regard to whaling, Mr. Thompson 
sounds a timely note of warning. A year ago, 
when Mr. Theodore E. Salvesen read a paper 
on the subject before the Society, the whaling 
industry was enjoying such a boom as it had 
never known before. ‘‘ Attracted by dazzling 
dividends of from 30 per cent. to 100 per cent. 
earned by pioneer companies at the Cape and 
Natal, many new establishments are being 
started on the coast, and steam whalers have 
arrived from Great Britain to share in the spoils. 


This is a state of things that is not likely to -- 


continue. The number of whales in the sea is 
not unlimited, and there are already signs that 
the whaling boom of 1912 will be followed by a 
whaling slump in the very near future. l 


THE ENERGY SYSTEM OF MATTER. By James 
Weir. London: Longmans, Green & Co. 6s. net. 


The idea of an ether has been invented to account: 
for the transmission of energy across empty space. 


Mr. Weir objects to this, not only because he con- 


siders there is absolutely no experimental evidence 
for the existence of any ethereal medium, but 
because, if we accept his theory of the conservation 
of energy, there is no need for such a medium. 


2> . 


- 
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‘The principle of energy conservation, he wishes to 
show, is true, not only as generally accepted but also 
for all really separate bodies—such as planets—in 
space. Hence, according to him, there is no trans- 
mission of energy across interplanetary space, and 
hence no need of a transmitting medium. 


GENERAL NOTES. 


THE. DrEcimat Division’ or Tiue.—It is an- 
nounced that an international competition of 
watches and other timepieces will be held at 
the end of June next, under the auspices of the 
‘ Chambre Syndical de ’horlogerie” of Paris, and 
the Club Nautique of Nice, in the first-named city. 
Substantial prizes are being offered to the makers 
of these instruments, and the prize-winners are 
to be exhibited at Nice during the international 
yacht races which will be held there next year. 
It is claimed that the decimal division of time is 
especially adapted for timing races, ete. 


THE WoRLD’s PRODUCTION or BEET SUGAR.— 
Practically one-half of the world’s supply of sugar 
is furnished by the sugar beet. An equal quantity 
is extracted from sugar cane. The sugar made 
from the sugar maple, sorghum, palm, and other 
plants; is not enough to be considered in the 
world’s markets, The sugar from cane is, of 
course, produced in tropical and sub - tropical 
countries. The greater part of the beet sugar 
comes from Central Europe. Germany leads with 
over 2,800,000 tons annually. Nextin order comes 
Russia with 2,250,000 tons, Austria-Hungary with 
_ 1,678,000 tons, France with 783,000, Belgium with 
312,000, and Holland with 239,000 tons. All these 
countries produce sugar for export. The United 
States produces 600,000 tons of sugar from beets. 
Tt will be seen that. the culture of the sugar beet 
plays a very prominent róle in the agriculture of 
Northern Europe, and that it occupies a corre- 
spondingly prominent place in the national 
economy. 


THE JAPANESE GuAss InDuUstRY.— The total 
production of glass and glassware in J apan is valued 
at, approximately, £396,000, according to the latest 
returns, in addition to some £28,000 worth of glass 
mirrors. Japanese glass goods exported amount 
to some £83,000 a year, the principal destinations 
being China, India, and the South Sea Islands. 
The value of foreign manufactures imported into 
Japan is about £261,000 annually, and it will take 
many years before the home industry will cover 
the whole demand in the country. The manufac- 
ture of window-glass was successfully commenced 
three years ago by the Asahi Glass Company, of 
Amagasaki, Settsu, which is conducted by the 
Iwasaki family. The product favourably competes 
with foreign manufactures, and has contributed to 
‘the decrease of importations. ~ 


. G.C.B., K.C.M.G., will preside.. 
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MEETINGS OF THE SOCIETY. 
| ORDINARY Mzgrtines, 
Wednesday evenings, at 8 o’clock :— 


Apri 30.—F. G. Oamvin, C.B., LL.D., “The 
New Science. Museum.” Lorp SANDERSON, 


May 7.—AxeL Wet, A.I.N,A,, “ Life-saving 
at Sea.” Siz Joun Cameron Lamp, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


Inp1an SECTION. 
Thursday afternoon, at 4.30 o’clock :— 
May 29.—Sir JOHN BENTON, K.C.1.E., * Irri- 


gation in India.” 


Cantor LECTURES. — 
Monday evenings, at 8 o’clock :— 


Davip Sommurvituz, B.A., M.D., M.R.C.P., 
D.P.H., “ Antiseptics and Disinfectants.” 
Three Lectures. 

pi Syllabus. 

LECTURE II.—APRIL 28.—Chemical substances 
used as antiseptics and disinfectants—Their com- 
position and mode of action. 

Lecture III.—May 5.—Efficiency of chemical 
bodies used as antiseptics and disinfectants— 
Methods of determining such efficiency. 


MEETINGS FOR THE ENSUING WEEK. . 


MONDAY, APRIL 28...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Dr. D. Sommerville, ‘ Antiseptics and Disin-- 
fectants.” (Lecture II.) 


University of London, University College, Gower- 
street, W.C., 5 pm. Mr. S. M. Mitra, “‘ Com- 
mercial Careers for Graduates.” 

Geographical Society, Kensington Gore, S.W., 
8.50 p.m. Sir Clements Markham, “The 400th 
Anniversary of the Discovery of the Pacifie Ocean 
by Blasco Nuñez de Balboa.” 


University of London, Imperial College of Science, 
South Kensington, S.W., 3 p.m. Professor W. 
Gowland, “ Recent Advances in the Metallurgy of 
Copper, Gold, Silver and Lead.” (Lecture III.) 


TUESDAY, APRIL 29... luminating Engineering Society, at 
the ROYAL SOOIETY OF ARTS, J ohn-street, Adelphi, 
W.C., 7.80 p.m. Discussion on ‘Standard Clauses 
for Inclusion iu a Specification of Street Lighting.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Stirling, ‘‘ Recent Physiological 
Enquiries. I.—Motion and Locomotion.” 

Roman Studies, Society for the Promotion of, at the 

= Society of Antiquaries, Burlington House, W., 
4.30 p.m. 1. Annual General Meeting. 2. Dr. J. W. 
Mackail, “ Virgil. and Roman Studies.” 

Photographic Society, 35, Russell-square, W.C., 
8p.m. Mr. F. P. Marchant, ‘‘Bohemia—the Land 

` and the People.” 
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WEDNESDAY, APRIL 30...ROYAL SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C., 8 p.m. Dr. F. G. Ogilvie, 
“ The New Science Museum.” 


THURSDAY, MAY 1...Linnean Society, Burlington House, W., 
8 p.m. 1. Professor Percy Groom and Mr. W. 
Rushton, “The Structure of the Wood of East 
Indian species of Pinus.” 2. Dr. Winifred 
Brenchley, ‘‘On Branching Specimens of Lygino- 
dendron oldhamiium, Will.” 3. Mr. A. C. F. 
Morgan, “On a Problem in Weismannism.” 
4, Mrs. L, J. Wilsmore, “Note on Sphenopus 
marsupialis.” 5. Miss Helen L. M. Pixell, “ Poly- 
chæta of the Indian Ocean, with some Species 
from the Cape Verde Islands.—The Serpulidæ, 
with a Classification of the Genera Hydroides and 
Eupomatus.” 6. Mr. S. Hirst, “ Report on the 
Arachnid of the Seychelles.” 7. Miss Marjorie 
Lindsay, ‘‘On Gypsina plana, Carter.” 8 Mr. A. 
Grouvelle, ‘“‘ Nitidule, Heterocide.” 9. Mr. A. 
Raffray, ‘‘ Pselaphids de l Archipel des Seychelles.” 
10. Dr. K. Jordan, ‘‘ Anthribidæ of the Seychelles.” 
11. Mr. S. Maulik, ‘“‘ Hispinee from the Seychelles.” 


Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs, T. J. Nolan and S. Smiles, ‘‘ Di-naphtha- 
thioxin and Iso-di-naphthathioxin.” 2. Mr. W. C. 
Ball, ‘“ Bismuthinitrites.” 3. Messrs. M. 0. For- 
ster and D. Cardwell, “ Constitution of Aliphatic 
Diazo-compounds.” 4. Messrs. T. M. Findlay and 
A. C. Cumming, ‘‘ The Estimation of Zinc as Zinc 
Ammonium Phosphate and Zinc Pyrophosphate.” 
5. Mr. B. B. Dey, ‘‘ Condensation of Acetonedi- 
carboxylic Acid with Phenols.” 6. Mr. A. Lap- 
worth, ‘‘ Oxidation of Sphingosin.” 7. Messrs. J. S. 
Thomas and A. Rule, ‘‘Conversion of Sodium 
Hydrosulphide into Sodium Monosulphide.” 8. 
Messrs. T. K. Nair and T. Turner, “ Influence of 
Temperature and Pressure on the Rate of Volatili- 
sation of Zinc and of Cadmium.” 9. Messrs. 
A. G. Green and F. M. Rowe, ‘‘ Constitution of 
Oxadiazole Oxides (Furazane Oxides or Dioxime 
Peroxides).” 10. Messrs. M. O. Forster and M. F. 
Barker, ‘‘Constitution of Furoxans (Dioxime 
‘Peroxides ’).” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor J. Garstang, ‘‘ The Progress of Hittite 
Studies.” (Lecture III.) 


Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. M. Macartney, “ Past and Present 
Cathedrals of St. Paul.” 


Electrical Engineers, Institution of, Victoria- 
embankment, W.C.,8p.m. Messrs. C. C. Paterson, 
E. H. Rayner, and A. Kinnes, “The Use of the 
Electrostatic System for the Measurement of 
Power.” 


Iron and Steel Institute, at the Institution of 
Mechanical Engineers, Storey’s - gate, S.W., 
10.30 a.m. Annual Meeting. 1. Mr. B. Talbot, 
“ Production of Sound Steel by Lateral Compression 
of the Ingot whilst its Centre is Liquid.” 2. Mr. 
A. Lamberton, “A New Form of Electrically- 
Driven, Two-High, Continuous-Running, Reversing 
Mill.” 3. Mr. P. Longmuir, ‘‘ Studies in the Cold 
Flow of Steel.” 4. Professor J. von Ehrenwerth, 
“Economy of Dry Blast.” 5. Dr. J. Puppe, 
‘*Rolling-Mill Practice in the United States.” 
(Part IT.) 

2.30 p.m. 1. Mr. W. H. Hatfield, ‘Influence of 
the Presence of Sulphur upon the Stability of 
Iron Carbide in the Presence of Silicon.” 2, Dr. 
J. Newton Friend and Messrs. J. Lloyd Bentley 
and W. West, ‘‘ Corrodibility of Nickel, Chromium, 
and Nickel Chromium Steels.” 3. Dr. J. Newton 
Friend and Mr. C. W. Marshall, ‘‘Influence of 
Silicon on the Corrosion of Cast-Iron.” 4. Mr, 
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H. I. Coe, “Influence of the Metalloids on the 
Properties of Cast-Iron.” 


FRIDAY, MAY 2...Municipal and County Engineers, Institu- 
tion of, Town Hall, Newcastle-on-Tyne, 10 a.m. 
1. Mr. W. J. Steele, “Notes on Municipal Works 
in Newcastle-upon-Tyne.” 2 Mr. Hubert Laws, 
s Newcastle Quayside Extensions.” 


Royal Institution, Albemarle-street, W., 9 p.m. 
Mr. H. G. Plimmer, “ Blood Parasites.” 


Iron and Steel Institute, at the Institution of 
Mechanical Engineers, Storey’s- gate, S.W., 
10.30 a.m. Annual Meeting (continued). 1. Mr. A. 
Reynolds, ‘Faults in Present-Day Furnaces and 
their Remedies.” 2. Dr. Walter Rosenhain and 
Mr. J. C. W. Humfrey, “ Tenacity, Deformation, 
and Fracture of Soft Steel at High Temperatures,” 
3. Dr. H. C. H. Carpenter, “Critical Ranges of 
Pure Iron, with special reference to the Point A,.” 
4, Mr. H. K. Scott, ‘‘Chromiferous Iron Ores of 
Greece.” 5. Messrs. C. H. Ridsdale and N. D. 
Ridsdale, “A New Method for Accurate Deter- 
mination of Phosphorus.” 


University of London, Imperial College of Science, 
South Kensington, 8.W., 3 p.m. Professor W. 
Gowland, ‘‘ Recent Advances in the Metallurgy of 
Copper, Gold, Silver and Lead.” (Lecture IV.) 


Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8p.m. Mr. B. B. Tarring, ‘“‘ Superintending 
the Erection of Large Steel- Framed Buildings in 
Quick Time.” 


SATURDAY, May 3...Municipal and County Engineers, 
Institution of, Town Hall, Newcastle-on-Tyne, 
10a.m. 1. Mr. F. I. Morgan, ‘ Ouseburn Valley 
Works, Newcastle-upon-Tyne.” 2. Mr. J. McKellar, 
‘í: Newcastle-upon-Tyne Tramway Extensions.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor Sir Walter Raleigh, ‘‘ Chaucer.” 


Corrections,—Mr. W. C, P. Tapper desires that 
the following corrections may be made in the 
report of his remarks in the discussion on Mr. 
Frank Bailey’s paper on “Electric Supply in 
London ” (Journal of April 11th, 1913, pp. 551-2) :— 

On p. 551, column 2, lines 13-14, for the words 
“to purchase from the company in 1931,” sub- 
stitute “to purchase the companies in 1931.” 

In line 33 delete the word “ current.”’ 

On p. 552, column 1, lines 3-7, for the words 
“He did not suggest that the central authority 
referred to should be the London County Council 
or a company; it might be either, and to the con- 
sumer the essential point was the saving on an 
annual cost,” substitute “He did not suggest that 
the central authority referred to should be the 
London County Council or a company. It might 
be either. But the essential,point to the consumer 
was the amount of the purchase price. It would 
be of little use if, by unification, the coal cost was 
reduced 50 per cent., or, say, one farthing per unit, 
if at the same time, owing to heavy capital charges 
due to the excessive purchase price, a sum of 2d, 
per unit was added to the cost of supply. This 
addition of 2d. per unit had actually taken place 
in an instance he had in mind,” 

In line 13, for “the cost per kilowatt charged,” 
read ‘‘ the cost per kilowatt installed.” 
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NOTICES. 


NEXT WEEK. 

Monpay, May 5th, 8 p.m. (Cantor Lecture.) 
Davin Sommervitte, B.A., M.D., M.R.C.P., 
D.P.H., ‘‘Antiseptics and Disinfectants.” 
(Lecture III.) l 

WepNesDAY, May Tth, 8 p.m. (Ordinary 
Meeting.) Axen Wein, A.I.N.A., ‘ Life- 
saving at Sea.” Sze Joan CAMERON LAMB, 
C.B., C.M.G., Deputy Chairman of the Royal 
National Life-boat Institution, will preside. 

The paper will be illustrated by a series of 
working models. 

Further particulars of the Society’s meetings 
will be found at the end of this number. 


CANTOR LECTURE. 

On Monday evening, April 28th, Dr. Davip 
SOMMERVILLE delivered the second lecture of his 
course on “ Antiseptics and Disinfectants.” 

The lectures will be published in the Journal 
during the summer recess. 


VIVA VOCE EXAMINATIONS. 


Viva Voce Examinations in French, German, 
Spanish, and Portuguese, were held in Man- 
chester in April, and an examination in French 
was held in Guernsey. 

Examinations in French, German, Spanish, 
and Italian, for candidates from the London 
Polytechnics and other London institutions, will 
be held at convenient centres in London at the 
end of May. 

Entries for these examinations should be 
sent to the Royal Society of Arts not later than 
May 6th. 

Candidates from the London County Council 
evening schools will be examined about the 
middle of June. All entries should be handed 
to the responsible teachers of the schools by 
May 31st. 


PROCEEDINGS OF THE SOCIETY. 


NINETEENTH ORDINARY MEETING. 


Wednesday, April 30th, 1918 ; Lorp SANDER- 
son, G.C.B., K.C.M.G., Chairman of the Council 
of the Society, in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Allerton, Ernest C., 162, London-road, N., Lowe- 
stoft, Suffolk. : 


Fearing, Daniel Butler, Newport, Rhode Island, 
U.S.A. 


Green, Ralph Ernest, Chorley-road, Boar’s Head, 
Wigan. 

Knight, John Frederick, 20, Hanover-square, W., 
and 81, Tulse-hill, S.W. 

May, James, 3, Norfolk-gardens, Ilford, Essex. 


Mukerji, P. N., M.A., 25/3, Scott’s-lane, Calcutta, 
India. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Fleming, William, 12, Pall Mall East, S.W. 
Fraser, Percival M., 18, Old-square, Lincoln’s Inn, 
W.C. 


Gattie, A. W., The New Transport Co., Bath House, 
Holborn Viaduct, E.C. 


Higgins, Patrick, J.P., 35, Catherine-street, Water- 
ford, Ireland. 


Leavitt, Ezekiel, 1812, Prospect-place, Brooklyn, 
New York, U.S.A. l 


Sayer, Harold John, Fritton, Alderman’s-hill, 
Palmer’s-green, N. 


Siang’ Hye Eu, Assoc.Inst.M.M., M.Am.I.M.E., 
Kampar, Perak, Federated Malay States. 


Turnbull, James Armstrong, Talisman Consolidated, 
Ltd., Karangahake, New Zealand. 
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The paper read was— 


THE SCIENCE MUSEUM. 
By F. G. Oattvm, C.B., LL.D., 


Director of the Science Museum. 


The Science Museum is about to enter on a 
new chapter of its history. This is the special 
interest that attaches to it at the present time, 
and it is on this account that I have been 
invited to read a paper on it here. The Museum 
has established itself among the most useful 
and popular ọf public institutions, and it has 
“made clear, by good work in a large part of 
its proper field, what further services it might 
render within that field if sufficient accom- 
modation and facilities were available. But the 
collections are congested and the buildings are 
limited and unworthy. 

After careful inquiry by a Departmental 
Committee, of which Sir Hugh Bell was chairman, 
and which consisted of men representative of 
science and industry, the Government have given 
instructions for the erection of the first portion 
of a new building for the Museum on the scale 
-which they have been advised is required for its 
due development. The site is now being cleared 
for this building, and in two or three years there 
will be suitable space for the exhibition of a 
large part of the collections as well as facilities 
for not a few uses of the museum which are at 
present impossible. 

The years of building and, indeed, some years 
after these, must be years of special activity in the 
acquisition and preparation of objects required 
for the collection. In this work all interested in 
the furtherance of science and in the history and 
progress of invention must co-operate. The 
generous and continuous support which the 
Museum has received in the past, the representa- 
tions that were made to the Government as to 
the need for new buildings and the information 
obtained by the Committee of Inquiry, show 
that there will be no lack of response in this 
matter. Clear aims and a well-defined scheme 
have been set out in the report of the Committee, 
and it is certain that step by step, as the needs 
of the collections come to be more widely 
understood and the various ways in which they 
can be of use more fully appreciated, all necessary 
details will be filled in so that the Museum in 
its new home will be worthy of the tradition it 
carries from days of smaller opportunities. 

To discuss the history of the Science Museum 
in any adequate manner would take much 
longer time than we have at our disposal this 
evening. I must, however, refer at the outset 
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to certain of the springs and streams which have 
taken part in the steady development of the 
Museum in the past, and of which the influence 
will be very obvious in the Museum of the 
future. Of these, however, I can select for 
notice only a very small number. 


THE “ LOCALITY” OF THE MUSEUM. 


First let me refer for a few minutes to what 
followed the Exhibition of 1851. At the close 
of that Exhibition, the Commissioners found 
themselves with a surplus, which worked out at 
about £186,000, and on representations which 
they made as to the purposes to which this 
money should be devoted, Her Majesty granted 
them in 1852 a Supplemental Charter with 
reference to the application of the funds at their 
disposal. It will be within your recollection 
that the President of the Commissioners at that 
time was the Prince Consort. His active 
interest in the Exhibition of 1851, in the work 
of this Society, and in many other activities 
for the development of science and the arts, 
enabled him to give effective guidance in the 
early stages of many movements which we have 
seen grow steadily in volume and in influence. 
The Commissioners of the 1851 Exhibition 
presented their second report in 1852, and in 
it they gave the results of an exhaustive investi- 
gation with reference to possible methods of 
applying the surplus of the Exhibition. In 
introducing their conclusions, they wrote the 
following two paragraphs, which I feel I must 
quote :— 

Having regard, then, to the different questions 
which we have now briefly touched upon, we beg 
to represent that it appears to us that the two 
things to be aimed at, as the preceding observations 
will serve to show, are the adoption of a system, 
and the securing of a locality where that system 
may be developed. We feel that we are best dis- 
charging the duties intrusted to us by Her Majesty, 
by submitting for consideration and discussion on 
the part of the public such a system, and by our- 
selves providing such a locality, bearing in mind 
that the filling up of the plan that may be adopted 
must be left to the wants expressed, to the interest 
felt by the public at large, and to the voluntary 
efforts of institutions, societies, and individuals, 
aided by the efforts of Government to develop more 
fully the institutions already founded by it, and 
which are so much appreciated by the public. 

In considering a system comprehensive enough 
in its general features to embrace the extensive 
ramifications of industry, we have thought it best 
to adopt the classification of the Exhibition so far 
as regards its great divisions. This classification 
was found convenient in practice, and it is there- 
fore to be presumed that it must have been founded 
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on sound philosophic principles. The four divisions 
comprehended (1) the Raw Materials used for pro- 
duction; (2) the Machinery employed in rendering 
them fit for useful purposes; (3) the Products 
themselves (Manufactures) in the state in which 
they are used; and (4) the Fine Arts employed in 
adorning them. 

That Second Report of the Commissioners, 
although now sixty years old, is well worth 
careful reading to-day. It deals with many 
questions affecting education and progress, and 
I mention it here because in the development of 
national museums bearing specially on matters 
which it was the business of the Commission 
to foster, the provision of a locality has been of 
the utmost value. In illustration of this, I show 
you on the screen, first, a copy of the map of 
the estates towards the purchase of which the 
Commissioners devoted the funds they had 
available in 1852. Next I show a plan which 
indicates how the main part of these estates has 
been utilised, and I draw your attention to some 
details of the appropriation which show how fully 
the ideals which the Commissioners set before 
themselves in 1852 are now being realised. 


SOME OF THE SOURCES OF THE COLLECTIONS. 

Science collections were first arranged to- 
gether at South Kensington for public inspec- 
-tion in 1857. These comprised foods, animal 
products, models of machinery, examples of 
structure and building materials, and educational 
apparatus. I mention this not merely because 
it was the active beginning of a Science Museum 
at South Kensington, but also because these 
collections were formed and were presented to 
the Government by the Society of Arts. Among 
those most active in developing the uses of 
these collections, as indeed in promoting other 


new departures that signalised the fifties and _ 


the sixties, was Sir Henry Cole, K.C.B., twice 
Chairman of the Council of this Society, whose 
foresight and energy were of so great value to 
the new institutions at South Kensington. 

Many of the most treasured elements of the 
collections as they now stand were brought 
together in the Patent Office Museum, which was 
at first under the care of the Commissioners of 
Patents, but was handed over to the Depart- 
ment of Science and Art in 1883. The nation, 
and indeed the world, owes a great debt to Mr. 
Bennet Woodcroft for his watchful, keen and 
well-directed activity in securing for this col- 
lection many machines of prime importance in 
the history of invention. 

The naval and marine engineering collections, 
when first formed, consisted mainly of models 
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lent by the Admiralty, but for many years their 
most important and interesting features have 
been models lent by shipbuilding and engineering 
firms, with other objects purchased or made in 
the Museum workshops. 

The collections of scientific instruments and 
apparatus take origin from certain of the recom- 
mendations of the Royal Commission on Scientific 
Instruction and the Advancement of Science 
(Fourth Report, 1874). A loan collection of 
scientific instruments and apparatus was formed 
at South Kensington in 1876, and proved to be 
of much interest and value. After some years 
of discussion a great many of the objects that 
had been brought together for this collection 
took their places in the Museum, and these 
have formed the beginning of collections illus- 
trating the experimental sciences. The name 
most closely associated with the genesis of this 
division of the collections is that of Sir Norman 
Lockyer, whom we have to thank for working 
out, forty years ago, an object lesson in what. 
is now recognised as one of the most important 
functions of the Museum. 

I might speak at length of the formation of 
the Buckland collection, the purchase of the 
Maudslay collection, and many other notable 
elements which have gone to build up the 
collections ; but I must get on. The Museum, 
as we all know it, took its present shape under 
the direction of General E. R. Festing, C.B., 
who did much for its administrative efficiency 
and in making the most of the old buildings 
available. Mr. W. I. Last, as Keeper of the 
Machinery and Inventions Division, and later as 
Director on the retirement of General Festing, 
has left his mark, especially in the methods of 
exhibition and demonstration which he devised 
for various types of models. His death two 
years ago was a serious loss to the Museum. 

The idea of a museum of this kind was 
first embodied in the Conservatoire des Arts 
et Métiers in Paris in 1794—a museum which 
suggested many ideas to those who worked up 
the Science Museum. The Museum at South 
Kensington is, perhaps, the fullest development 
of that idea to-day. In its turn this Museum 
has afforded a model in many respects for more 
recent museums of science and technology. 
Most noteworthy among these is the Deutsches 
Museum in Munich, which was commenced in 
1903 for collections on the lines of these two 
museums, and has been planned with much 
care and skill, and the scheme adopted is being 
worked out with enthusiasm and energy. Its 
collections already include a large number of 
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objects of unique interest, and when the building 
now in process of erection comes to be opened, 
in 1915, it will be a splendid example of what 
@ museum in illustration of experimental and 
mechanical science should be. I regard the 
result of these twelve years’ work in Munich 
with great admiration. It affords us encour- 
agement; for is it not a standing demon- 
stration of what can be done when those who are 
engaged in research, in invention, in manufac- 
tures and in industry, co-operate in making a 
museum worthy of a nation which lives by 
science and its applications ? Under similar 
conditions it should not be difficult to form 
here collections calculated to serve the interests 
of all who are professionally or commercially 
concerned, and at the same time to be of real 
value for the education of students and for the 
edification of the people at large. 


THE REPORT OF THE RECENT DEPARTMENTAL 
COMMITTEE ON QUESTIONS IN REGARD TO 
THE MusEvum.* 

Let us see, then, what are the aims of the 
Museum, and then measure how far it appeals 
to us as worthy of the effort that will be required 
to fulfil these. I have already referred to the 
Departmental Committee which recently con- 
ducted an inquiry concerning the Science Mu- 
seum and the Geological Museum. This Com- 
mittee were asked by the President of the 
Board of Education to advise in particular— 
“ (a) as to the precise educational and other 
purposes which the collections can best serve in 
the national interests; (b) as to the lines on 
which the collections should be arranged and 
developed, and possibly modified, so as more 
effectively to fulfil these purposes; and (c) as 
to the special characteristics which should be 
possessed by the new buildings, which it is 
hoped will shortly be erected on the South 
Kensington site to house these collections, so 
as to enable the latter to be classified and ex- 
hibited in the manner most fitted to accomplish 
the purposes they are intended to fulfil.” 

In the second part of their report Sir Hugh 
Bell’s Committee presented a scheme for the 
erection of buildings such as would satisfy the 
requirements they had formulated in dealing, 
as they had done in the first part of their 
report, with the other sections of the refer- 
ence to them which I have just read. They 
suggested that the buildings which they 
and may be obtained from Messrs. Wyman & Sons, Ltd. 


The first part [Cd. 5625], price 3d. ; the second part [Cd. 6221}, 
price 64d. 
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outlined might be erected in three successive 
sections. Plans have been adopted for the 
first of those sections, and the ground is now 
being cleared for building operations upon 
that part of the site for the new building. Suit- 
able accommodation being thus assured, the 
Museum may be taken asin a fair way to embody 
in the near future the various features which 
have been set out in the first part of the report 
of the committee. I can, therefore, most easily 
describe the Museum as it will be and as it is 
by putting before you the lines that have been 
recommended for its development, and illustra- 
ting the nature and functions of the collections 
by references to objects already in the Museum. 
Perhaps I ought to say in passing that I have no 
hesitation in allowing myself to speak of the 
present collections in a tone of commendation, 
for they were all formed and arranged before I 
came to be charged with my present duties in 
relation to the Museum. In making one per- 
sonal reference, I cannot but say also how greatly 
I regret that Sir William White, at whose sug- 
gestion I am reading this paper, is no longer 
with us. His public services were great, and 
not least among them was what he did for the 
Science Museum. He understood it thoroughly 
and worked hard for its improvement. 

I quote in full the short paragraph in which 
the committee have summarised their views as 
to the purposes the Science Museum should 
serve. I shall, however, illustrate this para- 
graph; and, indeed, all I have to say in the 
remainder of this paper, by directing your 
attention to photographs of objects or groups 
of objects in the existing collections that will 
bring home to you the various points that 
arise. 


So far as is possible by means of exhibited 
scientific instruments and apparatus, machines 
and other objects, the collections in the Science 
Museum ought to afford illustration and exposition 
of the various branches of science within its field 
and of their applications in the arts and industries.* 
The Museum ought also to be a worthy and suit- 
able house for the preservation of appliances which 
hold honoured place in the progress of science or 
in the history of invention.t Where objects that 


* Photographs in illustration of various sections of the 
collections were shown at a later point in the paper. 

+ As illustrating objects of interest in the history of 
science, Mr. Ogilvie showed photographs of the apparatus 
used by Joule in his classical researches on heat, and of 
Colby’s bars, Ramsden’s theodolite, Troughton and Simms’ 
theodolite, and Kater’s pendulum as used in the early 
Trigonometrical Survey of the British Isles. With reference 
to the History of Invention, he quoted the following passage 
from the report‘of Sir Frederick Bramwell’s Committee, 1885, 
and he showed photographs of several of the objects here 
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fall under these various categories are suitably 
arranged and displayed, visitors of widely different 
types find advantage in examining them. Young 
students who are prosecuting definite studies may 
derive much benefit from systematic examination 
of special sections or groups of objects. So, too, 
the Museum should serve others who on particular 
occasions wish to obtain from the collections 
information regarding recent advances in science 
or in industries, or about some subject which, at 
the moment, is either of general public interest or 
of professional importance to themselves. Again, 
the objects exhibited or otherwise preserved in the 
Museum should be accessible for close inspection 
by accredited visitors who are engaged upon 
investigations related to science or invention. A 
large proportion of those who visit a museum 
have, however, no such definite inquiries in view, 
and it is of much importance that objects should 
be so selected and exhibited as to arouse the 
interest of these visitors, and to afford them in as 
simple and attractive a form as possible an oppor- 
tunity of obtaining at least general ideas on the 
subjects which the collections illustrate. 


METHODS OF USE OF THE COLLECTIONS. 


Much attention has been given in the Museum 
to the preparation of objects so that visitors 
may examine the details of their construction 
and the methods of their working without the 
assistance of any officers of the Museum. I 
have no doubt that you are all more or less 
familiar with the excellent results that have been 
obtained in this way. I need only refer to such 
examples as those in the Naval Architecture 
Collection in illustration of the preparation of 
sectional models to show internal structure, and 
to those of the various steam-engines as examples 
of objects which as exhibited are moving slowly, 
or which visitors may put in motion so that 
they may examine the moving parts in their 
successive positions. Again, in the collections 
of drawing instruments many of the more 
complex drawing appliances are arranged in 
the Museum cases as they would be in actual 


named, as well as one of a portrait of Mr. Bennet 
Woodcroft :— 

- «The title ‘Patent Museum’ was never accurate; the 
collection might with greater propriety have been called 
the ‘ Woodcroft Museum,’ from the name of the gentleman, 
formerly clerk to the Commissioners of Patents, who 
originated the formation of it. It contains objects illus- 
trating steps in the history of mechanical inventions, and 
contrivances of importance and interest, without regard to 
whether they have been patented or not. Among these, for 
example, are the earliest locomotive and stationary steam- 
engines ; the first engine used in steam navigation ; the first 
reaping machine; Arkwright’s original spinning machinery ; 
all Sir Charles Wheatstone’s original apparatus, showing a 
complete history of the various steps by which he perfected 
electric telegraphy; many of Edison’s original electrical 
inventions ; some old clocks dating from 1325; and other 
objects of similar interest.” 
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use at work on the drawing table. By such 
methods as these, and by the completeness of 
the labels of a large proportion of the objects, 
visitors are able, as a rule, to obtain very full 
advantage from inspecting the exhibits. These 
labels, and the published catalogues which give 
all except the most recent in a convenient form, 
embody the results of much inquiry and careful 
consideration of the material available. The 
Science Library—already housed in its per- 
manent home, and provided with an excellent 
card index—affords visitors a ready opportunity 
of extending studies suggested by the objects. 

It has been customary in the Science Museum 
to give special facilities to teachers who bring 
their pupils for personal instruction on the 
collections. Small class-rooms are provided for 
use in connection with class visits, and if a 
teacher desires to have the guidance of an 
officer of the Museum in selecting the objects 
for his demonstrations, such help is readily 
given before the visit of the class takes place. 

One of the recommendations of the Committee 
is that the Museum ought to maintain as close 
touch as possible with societies whose members 
are actively interested in the advance of know- 
ledge or in the progress of invention in the 
departments to which the collections relate, and 
to this end they suggest that there should be a 
conference room in the Museum in which a 
scientific or technical society might meet on any 
special occasion when their discussions were 
to turn upon objects in the collections. As it 
happened, an opportunity for one use of this kind 
arose last year, when the Optical Convention 
held meetings in the Imperial College in rooms 
communicating with the Science Museum, and 
when the Convention Committee arranged for a 
temporary exhibition of optical appliances in 
the Museum. The success of this arrangement 
showed how useful it will be to have in the new 
building space and arrangements convenient for 
such meetings. 

Following the exhibition of optical appliances, 
the rooms which happened to be available last 
winter for such purposes were utilised for 
another exhibition of a temporary nature. This 
collection was arranged in illustration of the 
scientific principles of aeronautics and the 
more important technical details that depended 
upon the application of these. It formed a good 
example of a function which the Museum will 
be in a position to exercise frequently in the new 
building. That collection was got together 
by the Museum staff with the assistance and 
guidance of a small temporary advisory com- 
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mittee of experts. I hope that many of you took 
advantage of the opportunity it afforded of 
getting into touch with the essentials in what is 
one of the most remarkable movements in the 
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applications of science to-day. Most of the ~ 
objects were obtained on loan, and some of 
them, I am glad to say, have remained as 
permanent additions to the collections. That 
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section is now being re-arranged, and even under 
the existing restrictions of space it will presently 
‘afford a fair museum representation of the 
history, principles and practice of aeronautics. 
In the course of their inquiry, the members 
of the Committee, assisted by other experts 
whom they invited to act with them in this, 
made detailed examination of the various 
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sections of the collections. ' In their report they 


have included recommendations for the improve- 


ment and expansion of each of the major sections, 

and they have indicated what is required for 
the illustration of sóme of the branches of 
applied science and industry that are at 
present scarcely represented in the collections. 
These recommendations and suggestions form a 
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valuable guide for more immediate work. The 


Museum, however, is assured of the continuance. 
of such expert guidance in its policy; for, in. 


view of a suggestion which the Committee made 


` as to the readiness of experts to co-operate 


with the Museum staff, the President of the 
Board of Education has appointed a standing 
Advisory Council, who are now available for 
consultation in connection with the work of the 
Museum. ; 

Let me refer to one or two of the sections of 
the collections for illustration of the develop- 
ment and expansion that is contemplated, and 
as indicating how the collections now serve some 
of the purposes summarised in the passage I 
read from the report of Sir Hugh Bell’s 
Committee. 

The examples discussed were taken from the 
following sections: Astronomical instruments, 
calculating machines, steam-engines, metallurgy, 
manufactures, and naval architecture. 

BUILDINGS. 

Now, as to buildings. I put before you the 
two plans which were published last year in the 
second part of the report of the Committee to 
which I have so often referred. Fig. 1 (p. 604) is 


-asite plan, and shows the ground to be covered by 


the Science Museum buildings when completed. 
It shows also the relation of these to some of 
the other public buildings which occupy this 
part of the “ locality,” secured for such purposes 
by the action of the Commissioners of the 1851 
Exhibition sixty years ago. The recommen- 
dationof the Committee, which has been adopted, 
was that the eastern of the three sections into 
which the Museum building naturally falls 
should be put in hand first; and Fig. 2 (p. 605) 
shows more fully the scheme for utilising the 
site available for this part of the Museum. It 
shows also how in the end the collections of 
the Science Museum will be brought into direct 
relation with those of the Museum of Practical 
Geology, when that is transferred to the house 
projected for it. The Geological Survey and 
Museum building will be erected in connection 
with the eastern extension of the Natural 
History Museum and as a part structurally of 
that building. In this way we shall ultimately 
have in this part of the museum-group the several 
national collections in London that are required 
to represent the whole field of geological science 
with its economic applications and its relations 
to other sciences : Paleontology and mineralogy 
in the Natural History Museum ; then, in the 
Museum of Practical Geology, the records and 
illustrations of the. work of the Geological 
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Survey of Great Britain with economic geology 
in general; and these in turn connecting with 
the mining and metallurgy collections on one 
floor of the Science Museum and those for 
general geology, geography and meteorology on 
another. 2 l 

The new Museum building is to have four 
floors of galleries for the publie collections 
besides all accommodation necessary for ad- 
ministration, for workshops, for storage, for 
conference and other meeting rooms, and for 
studies, ete. 

The total floor space of the existing Museum 
buildings, including the science library and the 
western hall, is under 125,000 sq. ft. The floor 
space of the eastern section alone of the new 
building will be over 200,000 sq. ft., and that 
of the building on the completed scheme over 
500,000 sq. ft. You see that there will be no 
stinting of accommodation. The eastern section 
alone is estimated to cost £150,000. The 
complete building will cost a great deal, but 
the treasures are well worth the house. To the 
total cost the Commissioners of the Exhibition 
of 1851 are to contribute £100,000, and the 
Government will find the rest. 

The appointment of a standing Advisory 
Council in relation to the work of developing the 
Museum, and the steps already taken for the 
erection of a new building have changed the 
conditions of the Science Museum so greatly 
that developments which were little more than 
pious hopes a few years ago are now in a fair 
way to ample realisation. As an officer of the 
Museum I am much alive to the amount of work 
that has to be done in the near future ; but, like 
all the officers, I know that the Museum has 
very many friends and that others, to whom it 
has never occurred that they might further the 
national collections, are delighted to learn that 
it is within their power to do so. I could, there- 
fore, of my own knowledge speak of the present 
and of the future of the Museum with much 
confidence. I prefer, however, to close, if you 
will allow me, by once more quoting the Report 
which speaks with greater authority :— 


In many of the sections of the Science Museum 
there are unique examples representing discoveries 
and inventions which have laid the foundations of 
modern science and industries—examples which 
afford appropriate memorials of the great men to 
whose genius and skill these advances were due. 


- But this record is far from complete even in respect 


of those fresh departures in invention that have 
proved most fruitful. The collections ought -to 
offer illustration of all the more important steps 
in the development and application of Science; 
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and it has been the lack of suitable accommoda- 
tion that has hitherto hampered the Museum 
continuously in the acquisition of objects required 
to fulfil this purpose. 

Those who are in the most favourable position 
to aid in procuring the desired additions are, we 
feel assured, ready to give active help in the expan- 
sion of the Museum. To obtain full advantage of 
this co-operation, it is essential that the collections 
should be housed in a substantial and commodious 
building obviously well suited for the exhibition 
and preservation of objects of interest and value, 
and worthy of the place which the Museum ought 
to hold in relation to national progress. It is no 
less necessary that the administrative arrange- 
ments of the Museum should provide fully for 
combining with the labours of an adequate per- 
manent staff the voluntary services of expert 
advisers in the various departments of Pure and 
Applied Science, which our experience in this 
investigation has shown are willingly and gene- 
rously rendered. 

We would here recall the statement which we 


made in the concluding section of the previous 


part of this Report:—‘‘In other departments of 
knowledge, the British Museum and the Victoria 
and Albert Museum have set a high standard for 
the national provision of Museum facilities. In 
the domain of Science the requirements of most of 
the branches of Natural History are already ad- 
mirably provided for at South Kensington in the 
Natural History Museum. In no way overlapping 
or duplicating the functions of these great insti- 
tutions, but representing aspects of human activity 
which lie outside their scope, not less ample pro- 
vision is necessary for those departments of know- 
ledge, invention and discovery, the needs of which 
have been brought so vividly before us in our 
inquiry; and we are of opinion that no scheme for 
a National Science Museum can be regarded as 
satisfactory unless it provides the buildings neces- 
sary for affording to Science and the Industries all 
the assistance a Museum can give.” 

It is with great pleasure that at the close of a 
further year of inquiry, which has brought us to 
close quarters with many of the questions involved, 
we find ourselves in a position to submit proposals 
by which these requirements would be fully satis- 
fied. The project for such a range of buildings as 
we have outlined opens the way for a scheme 
whereby “all branches of Physical Science, Pure 
and Applied, and the Scientific and Economic 
work of the Geological Survey shall be adequately 
illustrated in close proximity to the other great 
Museums at South Kensington”; and we trust 
that this ideal which has been before the country 
for many years may now, at last, be realised. 

I am sure we all share the desire of the 
Committee. Two generations have done much 
for the collections of the Science Museum, and 
it is for us to see that they are made repre- 
sentative of the investigations, the inventions, 
and the industries of to-day. 
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_ DISCUSSION. 


THE CHAIRMAN (Lord Sanderson), in opening the 
discussion, expressed his own thanks and the 
thanks of the meeting for a fascinating paper, accom- 
panied by admirable illustrations. It was, he believed , 
customary for the Chairman to set the ball rolling, 
but he would not stand long between the paper 
and other speakers. He must begin by confessing 
that when invited to take the chair he realised 
that for various reasons he had been unable to 
acquire that intimate knowledge of the Science 
Museum with which Dr. Ogilvie credited the 
audience. In his youth he had heard of a 
mid-Victorian statesman who served with ability 
in various Cabinet offices,and who, on being appointed 
Secretary of State for the Colonies, was said to 
have taken a cab and driven to- Leicester Square, 
where there was at the time a huge model of the 
Globe, to see where the Colonies were. He had 
followed that precedent, and taken a taxi-cab to the 
Science Museum, with great profit to himself. 
When there, he was struck by three things. He 
had, in the first place, been impressed by the large 
number of people who were taking an intelligent 
interest in the models. In the second place, he 
was greatly impressed by the labels attached to 
the models, and the delightful way in which a 
certain number of the latter worked. Thirdly, 
he realised that if he had been a fat man 
he would have had great difficulty in moving 
between the glass cases. It was in this con- 
nection that he was glad to hear that more 
space was in prospect. It was not requisite 
to have, for scientific models and speci- 
mens, the vastness essential in the case of 
the Victoria and Albert Museum, where great 
tapestries and other large objects of art were shown ; 
but visitors did require sufficient space to permit 
close examination of the various parts of models 
of apparatus. It was a matter for congratulation 
that the Science Museum was now to be placed in 
a really logical position. In Nature there were 
no sharp classifications, every class shading off 
into some other; it was an important gain there- 
fore, in the speaker's view, that, for example, 
geology would be close to natural history and 
science close to art. As to suggestions, he would 
venture to urge upon Dr. Ogilvie the inadvisability 
of making frequent alterations in the arrangement 
of the exhibits. When sets of apparatus or works 
of art were once arranged in a particular way, it 
was an unpleasant experience to find, upon some 
occasion, that quite another arrangement had been 
adopted. He was, for that reason, glad that Dr. 
Ogilvie was pursuing the policy of allowing an 
extra room, in which, at various times, some 
representative collection of a particular branch of 
science or industry could be exhibited; nothing 
would be more useful. He would also like to see 
a fairly liberal supply of seats in the neighbour- 
hood of some of the more interesting exhibits. He 
foresaw that the passages and corridors at the 
Science Museum would be of great length, and he 
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entertained some hope that Dr. Ogilvie’s staff 
would eventually introduce some automatic railway 
which would convey the infirm from one depart- 
_ ment of science to another. 


Dr.J. J. H. TEALL, F.R.S., was delighted to hear 
that there was, at South Kensington, a collection 
illustrating the applications of scientific discovery 
to life, which had now a chance of being properly 
housed. Some might wish that the site could have 
lent itself to a more imposing building, with a fine 
facade ; nevertheless, the main point was in 
the fact that the objects in question would be 
exhibited in an ample space and a good light, 
essential features which, he understood, would be 
satisfactorily provided. He was specially interested, 
as Director of the Geological Survey and 
Museum of Practical Geology, in certain points 
to which Dr. Ogilvie had referred, although 
only incidentally. He had been delighted to 
read the report of the Departmental Committee, 
wherein it was clearly and definitely recommended 
that the Museum of Practical Geology should be 
transferred to South Kensington. That appeared 
to be its natural position, and transference from its 
present location was urgently required. The 
Museum was hampered in every direction by lack 
of space, both for the exhibition of objects in the 
Museum, and for the carrying on of the work con- 
nected with the Museum and the geological survey. 
For the instruction of those who might happen 
to be unfamiliar with the Museum which he 
directed, he would point out that it was, in effect, 
an adjunct to a larger institution—the Geologi- 
cal Survey—more than half of the objects in 
the Museum illustrating the work of that larger 
institution, which consisted of researches having 
special reference to the mineral resources of Great 
Britain. Here he would observe that research 
work should always be carried on in connection 
with museums. In some museums the facilities 
for research, on the parts both of the public and 
the staff, were insufficiently provided for ; apparently 
that reproach would be removed in the case of the 
Museum about to arise. Dr. Ogilvie had made a 
passing reference to an oceanographical section 
in the new Museum, and the speaker felt 
that all would concur with the view that 
England ought not to lag behind Germany in 
such a matter. Yet in this country there was 
nothing comparable with the museum just created, 
in a very short space of time, in Berlin. He was 
sure he could rely upon the sympathy of Dr. Ogilvie 
when he desired to see the development of that 
side of the museum. Dr. Ogilvie had alluded more 
especially to the technological aspect, to the appli- 
cations of machinery, to electrical developments, 
and to the various branches of engineering. The 
speaker, however, wished Dr. Ogilvie every success 
in relation to the development of the geographical - 
department—the wish being prompted by selfish 
motives. From the plans, it appeared that the 
Geological Museum would, be in the immediate 
neighbourhood of the eastern wing of the 


JOURNAL OF THE ROYAL SOCIETY -OF ARTS. 


- 


May 2, 1913. 


Science Museum. As geology depended for its 
scientific work upon a knowledge of present-day 
deposits in the sea, and of their distribution, the 
Museum of Practical Geology would find a perfectly 
natural position beside that part of the Museum in 
which it was hoped to arrange an oceanographical 
exhibit. It was, therefore, with the highest satis- 
faction that he learnt that science, so-far as 
museum work was concerned, would be established 
in a compact block of buildings, instead of, as now, 
in inconvenient localities. 


Mr. Aran 8. Coreg, C.B., remarked that he had 
been much impressed by the illustrations which 
the lecturer had shown. On the previous evening 
considerable discussion had taken place in the 
House of Lords as to guides to museums and the 
development of the educational side of the latter ; 
and, in this relation, it had occurred to him that 
if Dr. Ogilvie’s lecture could be repeated in various 
parts of the country it would probably arouse a 
greater amount of interest than was likely to be 
excited by the mere reading of the paper as 
published in the Journal of the Society. He 
was grateful to Dr. Ogilvie for the latter’s clear 
exposition of the uses of the Museum and the 
account he had given of its development in early 
times. 


Mr. H. Boron (Director of the Bristol Museum) 
had been very much interested in the paper, par- 
ticularly as the director of a museum, and therefore 
as a student of the development of museums. 
Museums had grown at a very rapid rate during 
recent years, and it was necessary to determine 
not only what these museums should contain, but 
also the relation between one department and 
another, and the position occupied by the depart- 
ments in the education of the general public. He 
would like, further, to point to the importance of 
the provincial museums carrying out, on a smaller 
scale, the work which the South Kensington 
Museum was executing on a national scale— 
namely, the preservation of objects of interest 
and inventions related to industries, which, in 
the case of the provinces, would be of a local 
character. For example, Dr. Ogilvie had shown 
the apparatus used by Joule, and had been 
on the point, had time permitted, of showing the 
development of ships. This last subject was one of 
particular interest with regard to Bristol, inasmuch 
as, years ago, that town had a very important 
shipbuilding industry, now almost wholly gone. 
In illustration of his views on the uses of museums, 
he would say that, had it been possible to have 
shown models of the early ships built in that 
town, he felt that such models would probably 
have acted as an incentive to the creation of a new 
shipbuilding industry on the old lines. He would 
apply this observation also to the case of the 
one or two ‘branches of the pottery industry, 
which once flourished but now. languished in his 
district. Dr. Ogilvie and the Science Museum 
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had, he thought, indicated a very important line 
of development. 


Sin Henry Trueman Woop desired to. express 
the personal gratification which he felt at the 
appreciation shown for Mr. Bennet Woodcroft, a 
man who was now practically forgotten. Bennet 
Woodcroft was at the head of the first Patent 
Office, and, as a young man fresh from Cambridge, 
the speaker had found himself glad to accept an 
appointment as a clerk in the Patent Office. It 
happened that Mr. Woodcroft required certain 
old Latin manuscripts translated, and, no more 
efficient person offering his services, the speaker 
had volunteered to carry out the work, and 
probably the translation, which in all likeli- 
hood was a poor one, was still in existence 
among the Patent Office publications. Sir Henry 
referred to these facts as showing how he came to 
be acquainted with Bennet Woodcroft. Woodcroft 
had an accurate and minute knowledge of the his- 
tory of invention; much of his work was carried 
out in the period 1840-60, when many of the earlier 
machines made at the time of the “ industrial 
revolution ”—the time of Hargreaves, Arkwright, 
Watt, Boulton, and others—were in existence. 
Woodcroft had succeeded in securing a number 
of these original machines, or parts or models 
of them, and these were inadequately housed 
in a tin or iron shed, close to the other iron 
sheds, the “ Brompton Boilers,” which had been 
put up for the first South Kensington Museum. 
It was not a patent museum, and indeed never 
had that name, but was called the ‘ Patent 
Office Museum,” most of its contents having no 
relation to patents. When the South Kensington 
Museum was opened, with Sir Henry Cole—for 
whom the speaker had always entertained the 
deepest respect—at its head, Sir Henry Cole laid 
down certain rules, one being that a charge of 
sixpence was to be made for admission on certain 
days. Woodcroft declared that the public should 
see his machines free on every day of the 
week, and as both gentlemen proved obstinate, 
Woodcroft’s machines remained in the small shed 
for many years, until, in fact, he died. Woodcroft 
obtained quite a number of the old Society’s models. 
One of the first things the Society did was to hold, 
in 1761, an exhibition of mechanical models and 


appliances, whence had grown up the ‘Society’s - 


repertory,” full of what would now be models of 
infinite value had they been preserved. But as 
soon as the new ones came in the old ones were 
turned out, very few being now in existence. 
Some went to Woodcroft, who, prior to his clerk- 
ship to the Patent Commissioners was a pro- 
fessor of mechanics at University College, and 
they remained for some time at the College; 
possibly somé were still there. Other models 
went to the South Kensington Museum, and 
had remained there; an enormous number, how- 
ever, were consigned to the scrap-heap. It should 
be remembered that interest in surviving apparatus 
was a result of their rarity, owing to wholesale 
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destruction. It was impossible to find room 
at the Society of Arts for all the models, eyen if 
they had been preserved. The disappearance of 
certain objects was, of course, matter for regret; 
for instance, Sturgeon’s first electro-magnet.. This 
magnet had been kept by the Society for some time, 
but eventually disappeared. In this connection he felt 
almost ashamed of the conduct of his predecessors, 
so lacking were they in thought for posterity. It 
must, the speaker said, be a source of much 
satisfaction to those interested in mechanical in- 
vention to learn that, at last, a proper storehouse 
was to be found for those interesting pieces of 
engines and machinery now crowded together in 
the gallery at South Kensingtori—a gallery which 
was probably the last relic of the Exhibition 
of 1862. 


Dr. OGILVIE, in replying, said that he 
was sure the interest shown by the speakers 
reflected the feeling of others with regard to 
the Museum. The report of the Committee, to 
which he had frequently referred, contained 
many good things, from which, for the purposes 
of his paper, he had taken only a few. On 
the point to which Dr. Teall had referred, he 
might state definitely that the recommendations 
had provided for a very complete development 
of the great series of collections required to repre- 
sent general geology, geography, meteorology, and 
oceanography; in short, all things connected 
with the earth which were not covered by the 
adjacent Natural History Museum. The Com- 
mittee had emphasised also the relation of 
geography to public works and to the means of 
transport by sea and canals, as well as by roads 
and railways. All these interests would have to 
be represented in the Museum, in accordance with 
the ideal now put before the public. 


THE CHAIRMAN then proposed a vote of thanks 
to the author, which, having been passed unani- 
mously, terminated the proceedings. 


ENGINEERING NOTES. 


Road Surfaces.—Colonel Crompton, who as Con- 
sulting Engineer to the Road Board is a high 
authority on the subject, as also on motor-car 
mechanics generally, gave recently, at the Insti- 
tution of Automobile Engineers, some valuable 
hints on the best construction and materials of 
road surfaces. He pointed out that the main’ 
source of the mud and dust found on our roads 
arose from the interattrition of the stones’ of 
which macadam thoroughfares are composed, and 
far from the wear-of road material being confined 
to the upper surface, the whole surface of each stone 
composing thé thoroughfare was ground away. 
All improved pavements, therefore, should have 
for their object the reduction of that interstitial 
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wear. Tar to the extent of twenty-two and a half 
pounds to the square yard enabled the voids in the 
surface of the macadam to be filled. Slag was 
better than broken stone for the sub-surface. The 
pitch grouting introduced by the Road Board was 
The metalling was rolled dry, but not 
to the extent of closing the voids, which were filled 
by a hot binder of pitch, melted and mixed with 
an equal quantity of hot sand. The Thames 
Embankment road had a 1} inch bitumen carpet 
above the metalling, which was pitch-coated 
macadam, and this gave favourable results, In 
connection with country roads, an engineering 
correspondent of the Times points out that, 
owing to the camber, traffic tends to be limited 
to their centre, and suggests that economy in first 
cost and in maintenance would be attained by 
providing ribbons of bituminous or other superior 
road surface corresponding with the most used 
wheel tracks. Rather inconsequently, however, 
he goes on to suggest a double line for up and 
down traffic, for the centripetal tendency, of which 
he speaks, would lead drivers away from the tracks, 
as they have more consideration for the verticality 
of their cars than for the upkeep of the road. A 
single central track should suffice, the traffic only 
leaving it to allow vehicles to passeach other. The 
idea though good is not new, as the writer admits, 
as iron plates on roads, laid to the gauge of cart- 
wheels, were formerly not uncommon. Colonel 
Crompton has designed and constructed at the 
National Physical Laboratory a testing apparatus 
for road surfaces, which is incidentally one also for 
various types of rubber tyres. This device, which 
had taken a year to design and construct, is now 
complete and has been set to work, the preliminary 
difficulties having been overcome. The track has 
been filled with four lengths of water-bound 
macadam made up in as many different ways. 
The behaviour of the lengths will be compared 
with one another. The tracks are circular and 
concentric, and the four wheels are mounted upon 
a radial axle driven by motors. The designer holds 


' that by means of this apparatus, which is the only 


one put down in any country, he will be able 


_ to arrive rapidly at conclusions that otherwise 


would have taken years to reach by the actual 
wear and tear of the roads themselves. 


The Boerner Dirigible—In one sense this is a 
paper airship, in that it exists at present only in 
the shape of drawings; but though it exceeds.in 
size any machine of the kind yet projected, and it 
has features that are quite novel, there does not 
appear to be anything impracticable in the design, 
or unlikely to be attained in the not distant future. 
It is to be capable, the Times says, of carrying 300 
persons with all the comforts of a first-class hotel 
for a distance of 4,000 miles without intermediate 
landing, at an average speed exceeding 60 miles an 
hour. The total length of the chassis is 966 feet— 
longer than the largest ship afloat—and it has a 
width of 82 feet. Upon it is mountéd a platform 
138 feet wide, which carries the gas balloons, each 
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46 feet in diaméter and 72 feet high. These are 
arranged in three rows, there being eighteen in 
each of the outside rows and nineteen in the 
middle one. The latter consist of single compart- 
ments, the centre one containing hydrogen, whereas 
in each of the side balloons there are three com- 
partments, an interior receptacle being provided 
which is joined to the exterior balloon in such a 
way as to form a partition and divide it into two. 
These interior receptacles are filled with nitrogen, 
while the inner compartments next the middle row 
contain hydrogen, and the outer ones air. The 
whole of these balloons are enclosed ina general 
envelope, the gas compartment thus formed being 
filled with nitrogen. It follows that all the 
hydrogen is surrounded by a layer of nitrogen to 
save it from the risk of inflammation; but further, 


-the arrangement serves an important function in 


preventing loss of hydrogen. If through increase 
of temperature or through rising to a great height 
the latter gas expands in the central balloons, 
pressure is exerted on the outer ones, but is 
relieved by the air in the outer compartments 
escaping through safety-valves provided for the 
purpose, the store of hydrogen not being diminished. 
Tf, on the other hand, the hydrogen contracts owing 
to lower temperature or diminished height, the 
pressure is restored by pumping air into the outer 
compartments by means of a fan. Therefore, by 
these ingenious arrangements the airship can rise 
or fall in search of the air currents most favourable 
to its progress without loss of gas and without use 
of ballast. The various gas compartments are 
further connected by a system of pipes, through 
which gas can be pumped from one to another as 
may be necessary to bring the airship to a level 
keel. The vessel is propelled by 34 6-cylinder 
motors, half on each side. As they are from 150 
to 200 h.p. each, the minimum power available is 
about 5,100 h.p. The exhausts are connected in 
one main conduit, and their heat utilised for 
warming the cabins. The petrol reservoirs, of 
which there is one for each motor, are each com- 
posed of 22 vertical tubes, about one foot in 
diameter and three feet high, arranged in two 
groups, each of which is enclosed in a metal casing, 
and the feed is affected by the pressure of the 
nitrogen in the outer envelope. The airship is 
designed to travel on water as well as in the air, 
the speed in that case being 40 miles an hour. 


Engineering Exhibits at the Building Exhibition. 
—¥For the civil engineer and municipal surveyor 
the exhibits at Olympia had as much interest as 
for the architect. Among these may be counted 
the well-known road surfacing called Tarmac, 
composed of crushed furnace slag and distilled tar, 
Gormastic, Rocmac, the exhibits of the Trinidad 
Lakes Co., Pitchmac, invented and largely used by 
Mr. T. H. Brodie, city engineer of Liverpool, and 
Mexphalte, which is of almost solid bitumen from 
Mexico, as its name implies. All these have had 
such extensive and comparatively long use as to 
enable their merits to be now fairly estimated, 
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There were also several types of tar-spraying 
machines, road-rollers, ete. Reinforced brickwork 
seems to have had greater prominence in the show 
than reinforced concrete, over which, of course, 
for certain uses, it can claim superiority, for 
example, in appearance, water, sound, and fire- 
proofness, and adaptability to existing skilled 
labour, for, through long habitude, it is practically 
more difficult for an ordinary bricklayer to lay 
bricks wrongly rather than rightly, while reinforced 
concrete is notoriously liable to careless execution. 
The reinforcement is by mild steel wire mesh, and 
as the wire is very thin and embedded in the 
mortar, the work practically consists of horizontal 
layers of reinforced mortar between layers of brick, 
giving a certain amount of resistance to vibration 
and settlement over and above that possessed by 
the ordinary brickwork. The several patentees of 
these systems claim that dimensions of brick con- 
struction can be reduced by the introduction of re- 
inforcement. The question, however, does not 
appear .to be raised of the possibility of using 
poorer mortar owing to its less cementing value in 
a horizontal direction being compensated for by 
that of the wire. The lime is, of course, the com- 
ponent of mortar which supplies its tensile 
strength. This consideration is not of so much 
importance in this country as in many places 
abroad, where the expensive Portland cement has 
to be used for want of lime. The Winget concrete 
block-making machine and the 2 Hy-Rib steel 
reinforcement are analogous exhibits, the latter 
being of such strength as to form its own centering, 
which is thus saved. Ransome’s steel sheet piling 
as well as the type exhibited by the British Steel 
Piling Co. illustrates the increasing use of this 
arrangement for coffer-dams and similar uses. 


Transmarine Power Transmission.—It is rather 
unusual for the source of power of one nation to be 
utilised in another, especially when they are divided 
by the sea, and its accomplishment indicates great 
confidence between the two as to the continuance 
of peace relations. This is foreshadowed in the 
project favourably reported on of the Trolhattan 
water-power plant in Sweden being utilised in 
Copenhagen in Denmark. The current will be 
carried in submarine cables three and a half miles 
long under the Strait of Oresund. The power 
considered is 20,000 kilowatts, and the Commission 
which studied the project reported, not in favour of 
the usual 3-phase alternating current transmission, 
but of direct current transmission at 90,000 volts 
on the Thury system. The total transmission 
distance is 200 miles. Under the alternating 
current scheme considered, the line voltage of 
100,000 would be stepped down to 20,000 in order 
to cross the strait, since submarine cables for the 
higher alternating voltage were considered im- 
practicable. Cables for 90,000 volts direct current 
can be obtained, the Commission states, thus 
allowing the one voltage to be maintained from the 
generating station, under the strait, and into 
Copenhagen. Though a single conductor could be 
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used, two are considered preferable; but in either 
case the return would be grounded. The cost of 
the direct current transmission was estimated at 
about £1 8s. per kilowatt, as against £2 12s. for 
the 3-phase scheme. 


CORRESPONDENCE. 


KARACHI. 


Every good Sindhi will welcome the appearance 
in print of Mr. Forrest Brunton’s very interesting 
paper on ‘ Karachi,” published in the Journal of 
the Society of March 21st, 1913. The rapid growth 
of the City and Port of Karachi is a striking 
testimony to the energy and success with which 
British enterprise—official and private—has over- 
come the difficulties that the locality at one time 
presented, and Mr. Brunton has set forth the 
leading incidents of Karachi’s advance with 
admirable force and lucidity. So uninterrupted is 
the progress of local development, however, that, 
subsequent to the preparation of Mr. Brunton’s 
paper, two schemes to which he refers have been 
brought to completion; whilst others, to which 
brief allusions were made, have now taken definite 
form. Thus, the new Port Trust Mansfield Import 
Yard and the new Thole Produce (Export) Yard 
have both been opened to the public. A local firm 
has applied for a licence for the electrification of 
Karachi, and the preparatory work is now in 
progress. Railway developments have advanced 
to the extent of (1) the completion of the survey 
for a new railway from Karachi to Eastern Persia; 
(2) the preparation by the Bikanir Durbar of a 
scheme for a new metre-gauge railway from Sind to 
Delhi by way of Jaisalmer, Bikanir and Ratangarh ; 
(3) the consideration and preparation by the Marwar 
Durbar, and other interests concerned, of a scheme 
for a new broad-gauge trunk railway from Delhi to 
Karachi by way of Kuchaman Road, Jodhpore and 
Mirpur Khas. This last scheme involves the 
conversion to broad-gauge of the present metre- 
gauge line to Hyderabad from Delhi. 

My object in writing this letter, however, is not 
so much to place on record the progress that has 
been achieved since Mr. Brunton wrote his paper, 
as to draw attention to the extraordinarily restricted 
vision which Mr. Brunton reveals when dealing 
with Karachi’s future. I confess that I have read 
Mr. Brunton’s forecast of the prospects that lie 
before Karachi with feelings very akin to amaze- 
ment. Iam entirely at a`loss to understand how 
an experienced man of affairs like Mr. Brunton, 
and a Member of the Institute of Civil Engineers 
withal, has so entirely failed to perceive the many -~ 
natural advantages which Karachi at present 
enjoys, and the certain and rapid progress which 
is assured to both the city and port in consequence 
of the possession of those natural advantages. As, 
from the remarks made by those who took part in 
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the discussion that followed Mr. Brunton’s paper, 
it would appear that Mr. Brunton’s pessimism is 
shared in some respects, and to a small degree, by 
other old Sindhis, I beg your permission to be 
allowed to point out one or two facts that seem to 
have been overlooked both by the lecturer and his 
audience. 

Take first the Karachi climate. Mr. Brunton, it 
is true, recognises that the climate of Karachi is 
“an important asset,” and he adds that Karachi is 
“ fortunate ” in not having a heavier rainfall than 
about seven inches per annum. This last reflec- 
tion, however, is induced by a contemplation of 
what Karachi would be like (under present drainage 
conditions) did it receive annually the 80 or 90 
inches of rain which are Bombay’s portion, and 
not apparently by a perception of the fact that a 
seven-inch rainfall means that Karachi’s produce 
markets, import yards, railway yards, wharf 
approaches, landing and shipping facilities, etc., 
can all be constructed in a way and ata capital 
expenditure that enables Karachi entirely to eclipse 
any other great port in India so far as economy of 
cost in passing goods in and out of the port is 
concerned, This one fact alone gives to Karachi 
an advantage that encourages rapid and successful 
development with regard to both local and transit 
trade. This important consideration Mr. Brunton 
has left out of his calculations. 

Then, again, Mr. Brunton twice refers in gloomy 
tones to the “deserts” that adjoin Karachi; yet 
nowhere throughout the whole of his paper do 
we find a single reference to the Indus, whose delta 
is within a few hours’ journey of Karachi! The 
mighty Indus, with its five great feeders in the 
Punjab, is one of the finest and most valuable 
rivers in India. Fed by the eternal snows of the 
western Himalayas, and flowing uninterruptedly 
for a thousand miles or more over rich, alluvial 
plains, its ample, silt-laden waters are capable of 
fertilising areas far greater than those of the whole 
of England or Scotland or Ireland. The Punjab 
canals, in the present state of their development, 
are the greatest and most wonderful in the world; 
and vast extensions of those canals are still in hand. 
Sind itself, as Sir Hvan James pointed out, has for 
for some years past been ‘ blossoming like the 
rose,” as a result of the canals from the Indus; and 
the Sukkur Barrage and Sind Triple Canal project, 
now awaiting the sanction of the Secretary of 
State, will fertilise huge tracts in Sind that will 
probably yield £8,000,000 to £12,000,000 worth of 
cotton alone per annum—almost at Karachi’s door ! 
Mr. Brunton has left this item also out of his fore- 
cast of the future of Karachi. 

Other even more important omissions come to 
light as we proceed with our examination of Mr, 
Brunton’s prognostications. Thus, Mr. Brunton 
cannot see that the restoration of Delhi as the 
capital of India will have “any immediate or 
extraordinary effect on the prosperity of Karachi.” 
The construction of new railways from. Karachi 
to Delhi, and from Karachi across Baluchistan 
and Persia to Europe may “boom the hotels, 
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certain shops, and the railway refreshment rooms 
... but I foresee little else’”—so writes Mr. 
Brunton. The establishment of a direct mail 
service between Karachi and Europe, which Mr. 
Brunton is very sceptical about, will not give any 
particular advantages to Karachi that Mr. Brunton 
is able to see, apparently. Karachi is very isolated 
—in Mr. Brunton’s eyes—and in the absence of 
large prosperous towns and thickly populated 
districts near at hand, the growth of Karachi as a 
town must depend solely on the prosperity of the 
port, as a port. So prophesies Mr. Brunton. 

Alas, prophets are not without honour, save in 
their own country. Mr. Brunton will be no excep- 
tion to the rule; but in his case there will certainly 
be very good reasons, for a more disappointing 
Sind prophet it would be difficult to imagine. 
The move of the Government of India to Delhi has 
already produced one very obvious result—namely, 
the preparation of a scheme for a new direct, broad- 
gauge railway between Delhi and Karachi. I could 
mention other important matters, but it is not 
expedient to shout these things from the house- 
tops. Mr. Brunton seems to have a very poor 
appreciation of the benefits of railways, which, for 
an engineer, is, I must say, incomprehensible. 
Fancy, if our forbears had said that they saw no 
good to Karachi in the construction of the North- 
Western Railway—that it might boom the Karachi 
hotels and shops, and do good to the railway 
refreshment-rooms, but that there were little if 
any other advantages that they could see. What 
should we think of such an opinion? Yet this, 
apparently, is Mr. Brunton’s view with regard to 
Karachi’s new railways that are going to open out 
new territories capable of considerable development, 
by the aid of moderate water-supplies and decent 
government, 

Then, too, with regard to the mail service, does 
Mr. Brunton imagine that India, to the end of all 
time, will rest content with a single weekly mail 
service to and from Europe? India will probably 
have its daily mail to and from the West soon 
after its railway systems are linked up with those 
of Europe. Such a linking-up of the railways of 
Asia must come sooner or later; and, in the mean- 
time, there is plenty of scope for developments 
between India and Europe by way of Karachi. 
Karachi has been doubling many things lately. 
Why should not Karachi double the mail service 
between India and Europe? One route (via Aden 
and the Suez Canal) is available for Karachi now, 
and another (via Busreh) will probably come into 
being before very long. If Madras and Southern 
India can be best served via Bombay—as, of course, 
they can—Delhi and Northern India can certainly 
be best served via Karachi. As for Calcutta, Assam 
and Burma, Karachi will offer Bombay a little 
friendly competition for the mails as soon as the 
new direct broad-gauge railway route from Karachi 
to Delhi (via Jodhpore) has been completed. The 
Jodhpore-Gungapur-Cawnpore broad-gauge chord 
will be very useful in this connection. I feel 
certain that Mr. Brunton, on refiection, will readily 
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perceive many benefits to Karachi that must arise 


- when the developments outlined above are com- 


pleted, other than a mere access of business to the 
local hotel-keepers and railway refreshment-room 
contractors en route. 

But we need not stop here. Mr. Brunton thinks 
Karachi, as a town, cannot progress except as the 
result of the growth of Karachi as a port. Why 
not? Asa matter of fact, Karachi now has at its 
doors as rich a supply of raw materials as any new 
city could wish for. In many other parts of the 
world (1) fish, (2) seed lac, (8) wool, (4) cotton, 
(5) hides and skins, (6) oil-seeds, and (7) wheat, 
each form the basis of as many great industrial 
enterprises. And there are no reasons to suppose 
that manufacturing industries dealing with these 
seven raw materials will not spring up in Karachi. 
Indeed, a commencement has already been made, 
with wheat. We have three large flour mills. 
Coal is some distance away, it is true; but we have 
oil-beds just over the hills in Baluchistan, oil-fields 
at the head of the Persian Gulf, and more oil-fields 
in Burma. By the aid of oil, electrical energy can 
be generated very cheaply ; and, with cheap supplies 
of energy at Karachi’s disposal, we shall see—well, 
we shall see what we shall see! Then again, there 
are ‘‘sermons in stones,” as every man knows; 
and Karachi’s enormous supplies of good limestone 
will surely tell a story one of these days, or I am 
very much mistaken. 

Here I must stop. I cannot afford to prophesy 
any further at the moment, as I am engaged in 
building up one or two “industries ” in and around 
Karachi myself; and if my good friends and com- 
petitors of the mercantile community get to hear 
of every possibility that lies before us, my occupa- 
tion will be gone. 

_I have said sufficient, I think, to show that, 
whilst very good as a historian, Mr. Brunton as a 
prophet has altogether missed his vocation. 
M. p= P. WEBB, 
Chairman, Karachi Chamber of Commerce. 
Karachi, April 9th, 1913. 
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Mr. J. Forrest Brunton, to whom the foregoing 
letter has been submitted, writes in reply :— 

Mr. Webb begins his interesting communication 
by stating that two of the Port Trust improve- 
ments, referred to by me as under construction, 
have been completed, and that other proposed 
schemes referred to have now taken definite shape. 
This is entirely satisfactory. I am particularly 
pleased to hear of the completion of the survey of 
the new proposed railway from Karachi to Eastern 
Persia, as only a few weeks ago I saw, from the 
Sind Gazette, that a member of the survey party 
had been attacked by one of the band of robbers 
that at present appear to infest this part of Persia, 
and had only succeeded in escaping with his life. 
I would, however, remind Mr. Webb that the 
completion of the survey is not the same thing as 
the completion of the railway, and that cases have 
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been known of lines not having been even com- 
menced fifty years after the completion of the 
survey. 

Mr. Webb goes on to complain of my ‘“‘extra- 
ordinarily restricted vision,’ and he is quite 


- unable to understand how I have failed to perceive 


Karachi’s many natural advantages. Well! What 
are they? They consist of: (a) its geographical 
position; (b) its possibilities as an excellent 
artificial harbour ; (c) its (for India) comparatively 
fine climate. All these I have mentioned and 
given full credit for. But in regard to its climate 
Mr. Webb complains that I have failed to record 
the fact that, owing to the small rainfall, the 
Karachi merchant finds it cheaper to store such 
articles as grain, seed, cotton, etc., in the open, on 
raised plinths, and to face the possible cost of 
occasional rain damage, than to pay godown rent. 
This enables the Port Trust to limit its expendi- 
ture on sheds, etc. I certainly did not mention 
this, not because I was ignorant of it, but because 
I thought when writing my paper, and think now, 
that it was not of such importance to the past or 
future prosperity of the port as to warrant æ- 
reference to it. In my opinion Karachi is in this 
connection passing through a period of transition. 
The principal articles stored in the open are 
wheat, grains, and seeds, and for the handling of 
these, and their protection from the weather, . 
Mr. Webb is himself a strong advocate of the 
provision of silos coupled with elevators. If such 
silos and elevators are ever introduced, as seems not 
improbable, any advantage Karachi has hitherto 
had by the non-provision of sheds, etc., would 
end. I was certainly unaware that the practical 
result of the non-provision of sheds had been the 
reduction of charges for passing goods in and out 
of the port below those of other Indian ports; 
though I was, of course, aware that the reduction 
of capital expenditure on this account should have 
enabled the port to work at a better profit than 
other ports operating on the same schedule of 
charges but less fortunately situated. Mr. Webb’s 
knowledge on such matters is, however, much 
better than mine, though I may point out that his 
views as to the economy of the port do not appear 
to be shared by others of, perhaps, equal experience. 
Writing to the Sind Gazette, in January, 1912, on 
the probable effect on Karachi of the transfer of 
the capital of India from Calcutta to Delhi, the | 
Hon. Mr. James Currie, Chairman (I believe) of 
the Upper India Chamber of Commerce, says: 
“Two or three years ago the Karachi Port Trust 
obtained permission from the Bombay Govern- 
ment to advance its schedule of storage charges to 
double the rates charged in Bombay. The Punjab 
Chamber of Commerce protested, but the Govern-- 
ment of Bombay passed the schedule.” And 
again in the same letter: ‘“ Before Karachi can, as 
a port, claim its own in the trade of Northern 
India, and aspire to the position of the port of the 
Imperial Capital, it will have, in the first place, to 


_ modify its tariffs and the storage charges, beginning 


with the Port Trust schedule—which is now framed 
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to suit local conditions, to the detriment of the 
trader up country, and which compares unfavour- 
ably with that in force in Bombay.” 

Mr. Webb finds fault because I did not make “a 
single reference to the Indus, whose delta is within 
a few hours’ journey of Karachi.” The reason seems 
to me obvious. I was writing a paper on Karachi, 
not on the Indus, nor on the rivers of India, nor 
on the irrigation of Sind and the Punjab, and the 
Indus, mighty river as it is, has directly little to 
do with Karachi, except that its delta, to which 
Mr. Webb so feelingly refers, is so great a source 
of danger to navigation from the southward, that a 
lightship near the Hajamrao mouth is called for. 
Indirectly, of course, the Indus is responsible for 
much of Karachi’s prosperity, as without its aid 
the Punjab and Sind would be unable to grow 
much of the produce that now passes through the 
port. But, after all, the source of supply is only 
one end of the string, of which the source of 
demand is the other, and the markets of Europe 
are as necessary to Karachi’s greatness as is the 
Indus; but because of this, to discuss in a paper 
on Karachi either the Indus or the markets of 
Hiurope—however interesting in themselves—would 
in my opinion have been out of place. 

Mr. Webb, quite unintentionally I am sure, 
misquotes me as saying that the construction of 
new railways to Delhi, and of the Karachi-Calais 
railway, would do little for Karachi except give 
a ‘boom ” to the hotels, to certain shops, and to 
the railway refreshment-rooms. This remark 
referred entirely to the Karachi-Calais railway and 
to no other. Also, I never said that a direct mail 
service between Karachi and Europe would not be 
advantageous to Karachi. Obviously it would be. 
I merely expressed the opinion that I should not 
see such a service inaugurated. Mr. Webb has no 
ground whatever for assuming that I have a poor 
appreciation of the benefits railways are capable of 
conferring, nor is there anything incomprehensible 
or inconsistent in my condemning a particular 
railway while appreciating railways in general. 
The reason why I have no faith in the Karachi- 
Calais railway doing much for Karachi is simple 
enough. For some hundreds of miles the line 
passes through country that is largely desert, and 
that is in a state of political chaos. Mr. Webb 
himself admits that the country requires ‘“‘ the aid 
of moderate water-supplies and decent govern- 
ment,” to make it capable of considerable develop- 
ment. He apparently thinks that both water- 
supplies and good government are things of easy 
attainment. In this I cannot agree with him, and 
at present I see little prospect of either. 

I certainly do not imagine that India will, “to 
the end of all time,” rest content with a weekly 
mail service to Europe. Candidly I do not profess 
to prophesy what India will or will not be content 
with in the centuries to come. I limit my attempt 
at prophesy to a generation at most, and I can see 
no indication at present that within the next 
thirty years India will require, or demand, a daily, 
or even a bi-weekly service. As a matter of fact, I 
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am inclined to think that the advantages of and 
the necessity for more frequent mail services grow 
less, as the telegraph and the telephone come more 
and more into use for business and other purposes ; 
but I am willing to admit that when once you get 
the Karachi-Calais railway, a nominal daily service 
is probable, as I presume that at least one train a 
day will run, and if it runs it may as well carry 
mails, 

I undoubtedly said that the prosperity of Karachi 
town, under existing conditions, depends on the 
prosperity of the port as a port, and nothing 
Mr. Webb has said leads me to modify that 
opinion. I do not consider that Mr. Webb is 
correct in stating that Karachi ‘has at its doors ” 
as rich a supply of raw material as any new city 
could wish for. The expression “ has at its doors ” 
implies that these raw materials grow, or are to be 
found, in the immediate vicinity of Karachi. With 
the exception of the one article, fish, this is not 
the case. All the articles, however, pass through 
Karachi port for export, and if Karachi were in a 
position to utilise them no doubt her requirements 
could be met, but I see no indication of her wishing 
to do so. 

Mr. Webb asserts that there are no reasons to 
suppose that manufacturing industries, dealing 
with the seven raw materials he mentions, will not 
spring up. Such assertion has a purely negative 
value. To prove his point Mr. Webb should show 
that such industries are actually springing up, and 
that they are thriving and capable of expansion. 

As to the oil-beds of Baluchistan, and at the 
head of the Persian Gulf, so far the former are 
chiefly noted as the grave of disappointed hopes, 
and of a good deal of unremunerative expenditure ; 
and the latter have not, I believe, proved particu- 
larly successful. I sincerely trust that Karachi’s 
future rests on a better foundation than these oil- 
fields afford. 

Karachi certainly can claim to have a large 
supply of fair limestone in the neighbourhood, but 
unfortunately there is only a very small quantity 
of clay, and without clay the limestone is useless 
for the purpose hinted at by Mr. Webb. 

Mr. Webb concludes by stating that ‘‘ we shall 
see what we shall see,” This is undeniable, but I 
fear that, in relation to Karachi, we are doomed to 
hear, and to read, of much that we shall never see. 


J. FoRREst Brunton, M.Inst.C.E. 
April 29th, 1913. 


OBITUARY. 


CAPTAIN JOHN WILLIAM CLaytTon.—Captain John 
William Clayton, who died on the 18th ult. at his 
residence in Portman Square, had been a member 
of the Society for just half a century, having 
been elected in 1863. He was born in 1833, and 
educated at the Royal Military College. On leaving 
this he joined the 13th Light Dragoons, and pro- 
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` ceeded to the Crimea, where he took part in the 
battle of Tchernaya. At the close of the Crimean 
War he retired from the Army, and devoted himself 
to art and literature. He was the author of several 
books, including ‘‘ Personal Memoirs of Charles IL., 
with Sketches of his Court and Times,” ‘Scenes 
and Studies, or Errant Steps,” “ Ubique, or Eng- 
lish Country Quarter and Eastern Bivouac,” and 
“Il Pellegrino.” 


GENERAL NOTES. 


x 


TECHNICAL EDUCATION IN CHINA.—A strenuous 
effort is being made by British engineering firms 
to maintain and develop their connections in the 
Far Hast. The recently-formed British Engineers’ 
Association has for its immediate object the culti- - 
vation of trade in China, and in this direction 
it has expressed its intention to co-operate with 
the technical schools existing in China by recog- 
nising their duly qualified students as eligible 
for apprenticeship, possibly without premiums in 
deserving cases, and by recommending manufac- 
turers to donate or supply on reduced terms 
scientific apparatus and machinery to such colleges, 
The two principal engineering schools in and near 
China are the University of Hong Kong Engineer. 
ing School, and the Tang Shan Engineering Col- 
lege, Tang Shan, Chih-li Province (near Tientsin). 
The former is, of course, wholly British, and its 
engineering faculty is under the able charge of 
Professor C. A. M. Smith, formerly of East London 
College, the well-known inventor of the “ sphingo- 
meter.” The second is directly under the control 
of the Chinese Government, and has been running 
nearly seven years. The heads of the three depart- 
ments (Civil, Mechanical, and Electrical) are all 
British, and most of the equipment is of English 
and Scotch manufacture. It was originally formed 
as a railway engineering school in connection 
with the then Imperial Chinese Railways of North 
China (now the Chinese Government Railways, 
Peking-Mukden Lime), but has since expanded in 
scope. It still principally specialises in railway 
work, all its graduates (about fifty in number up 
to 1912) holding positions of importance, mostly 
‘on Chinese railways. Owing to the present strait- 
ness of Chinese finances the equipment has not 
been wholly completed, hydraulic plant, gas-engine 
and producer, petrol motor, etc., being urgently 
needed. Professor Herbert Chatley (Civil Engineer- 
ing) also hopes to start an aeronautical course, 
but at present lacks apparatus for so doing. The 
college has a fairly regular attendance of -nearly 
200 students, and was the only one of importance 
in the country whose work was not seriously dis- 
turbed by the revolution. 


TuE PusLic TRUSTEE.—The fifth general report - 
of the Public Trustee shows that the work of his 
department has continued to increase at a remark- 
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able rate since Mr. C. J. Stewart read his paper 
before the Society in 1910. In the year 1910-11, 
622 cases were accepted by him, representing a 
total value of £4,989,191; in 1912-13 these figures 
had risen to 1,364, with a value of £12,067,535. 
The total number of cases accepted up to the date 
of the issue of the report is 4,357, representing the 
enormous sum of £37,749,522. An interesting 
feature in the administration of the past year is 
the tendency to place in the hands of the Public 
Trustee funds raised by public subscription. In 
the period 1912-13 the following funds have been 
so disposed of: the “Titanic” Disaster Fund, the 
Charterhouse Centenary Fund, a fund in connec- 
tion with the encouragement of national aviation, 
and funds raised for the benefit of the widows and 
other dependants of police constables and others 
who have lost their lives in the performance of 
their duty. The “ Titanic” Fund amounted to the 
large sum of £413,201, and the report contains 
some interesting details of the way in which it is 
administered. 


UTILISATION OF HAWAIIAN PRopucts.—Dr. E. V. 
Wilcox, Director of the Hawaii Experimental 
Station, has recently sent to.a firm of paper manu- 
facturers in the United States a supply of pine- 
apple leaves, and this firm have made a favourable 
report on the fibre produced from them. Ib is 
found suitable for a kind of tough paper used for 
insulating purposes. It has been proved that the 
fibre can be produced with the machinery for 
making sisal fibre. Seventy pounds of fibre to the 
ton of pineapple leaves can be produced, which at 
fourteen tons of leaves would be 1,000 lbs. of 
fibre to the acre. At a profit of only one’ halfpenny 
a pound this means £2 an acre for what is now 
waste. -Dr. Wilcox is stated also to have received 
reports from manufacturers of varnish in various 
cities, upon samples of kukui-nut oil sent from the 
Hawaii experiment station. They are to the effect 
that it is far better than linseed oil for making 
varnish. Honolulu at present imports 50,000 
gallons of linseed oil each year. Experiments are 
being made to produce a press to extract the oil. 


MEETINGS OF THE SOCIETY. 


ORDINARY MEETING. 
Wednesday evening, at 8 o’clock :— 

May 7.—AxeEL WELIN, A.I.N.A., “ Life-saving 
at Sea.” Sır Jonn Cameron Lams, C.B., 
C.M.G., Deputy-Chairman of the Royal National 
Life-boat Institution, will preside. 


INDIAN SECTION. 
Thursday afternoon, at 4.80 o’clock :— 
May 29.—Sir Jonn Benton, K.C.I.E., ‘‘ Irri- 
gation in India.” Sim Freprric W. R. FRYER, 
K.C.8.1., will preside. 


`N 
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CANTOR LECTURE. 
Monday evening, at 8 o’clock :— 
Davin SomMERVILLE, B.A., M.D., M.R.C.P., 


D.P.H., “ Antiseptics and Disinfectants.” 


Three Lectures. 
Syllabus. 


Lecture JII.—May 5.—Efficiency of chemical 
bodies used as antiseptics and disinfectants— 
Methods of determining such efficiency. 


E 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAY 5... ROYAL» SOCIETY OF ARTS, Jobn- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Dr. D. Sommerville, “ Antiseptics and Disin- 
fectants.” (Lecture III.) 


Farmers Club, Whitehall Rooms, Whitehall-place, 
S.W., 4 p.m. Mr. R. H. Rew, “English Rural 
Life and Farming, Past and Present.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 


Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. C. A. Battiscombe, “ Tidal Waters as a Source 

- of Power.” 


Chemical Industry, Society of (London Section), 
Burlington House, W., 8 p.m. 1. Mr. W. F. 
Higgins, “The Methods and Apparatus used in 
Petroleum Testing. II.—Viscometry.” 2. Mr. W 
R. Schoeller, (a) “The Ore Deposits of Hu- Nan 
and Hu-Peh”; (b) “ Experiments on the Hydro- 
metallurgical ‘Treatment of Slimes.” 3. Mr. W. 
R. Hodgkinson, ‘“‘ Hydrazinel Nitrate.” 
Surveyors’ Institution, 12, Great George- street, S.W., 
8p.m. Mr. F, T. Terry, “ The Valuation of Flats.” 
Geographical Society, Burlington-gardens, W., 
8.30 p.m. Captain H. A. Edwards, ‘ Frontier 
: Work on the Bolivia-Brazil Boundary.” 
British Architects, Institute of, 9, Conduit-street; 
W.,8p.m. Annual General Meeting. 
TUESDAY, May 6... Victoria Institute, at the ROYAL Sooty 
OF ARTS, John-street, Adelphi, W.C., 4.40 p.m. 
t ~ + Professor G., S. Woodhead, “The Origin of Life : 
What do we know of it? ” 
Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Anniversary Meeting: 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Stirling, ‘‘ Recent Physiological 
Enquiries—Equilibrium and the Sixth Sense.” 
(Lecture IT.) 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. G. 
Yeld, “Some New Climhs at Cogne.” 


Photographic Society, 35, Russell-square, W. C., 
8 pm. Mr. W. L. F. Wastell, “First Steps in 
the Oil Process.” 


Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
- 1, Dr. F. E. Beddard, “Contributions to the 
Anatomy and Systematic Arrangement of the 
Cestoidea. X.—On Two Species of Tapeworms 
from Genetta dongolana.” 2. Mr. J. A. Milne, 
‘*Pacific Salmon: an Attempt to evolve some- 
thing of their History from an Examination of 
their Scales.” 3. Miss Kathleen Haddon, ‘‘ Note 
on Peripatoides woodwardii Bouvier.” 4. Mr. 
J.C. F. Fryer, “ Field Observations on the Enemies 
of Butterflies in Ceylon.” 
Colonial Institute, Whitehall Rooms, Whitehall- 
place, S. W.,8.30p.m. Hon. W. A. Watt, “Australia 
. and the Empire. 
WEDNESDAY, MAY 7...ROYAL SOCIETY OF ARTS, John- 


street, Adelphi, W.C., 8 p.m. Mr. Axel Welin, 
“Saying Life at Sea,” 


a 
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Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 5.15 p.m. Dr. H. 
Mann, “ The Untouchables of an Indian City.” 


Geological Society, Burlington House, W., 8 p.m. 


Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate, 
S.W.,8p.m. Mr. G. H. Baillie, ‘ Springs.” ; 


Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Colonel 
H. E. Rawson, ‘‘ Atmospheric Waves, Eddies, and 
Vortices.” 


Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Messrs. F. H. 
Dupré and P. V. Dupré, “A New Apparatus for 
maintaining Constant Temperatures.” 2. Messrs. 
H. R. Burnett and C. Revis, “ On the proportion- 
ate determination of Cocoanut Oil and Palm 
Kernel Oil in Mixtures.” 3. Mr. H. D. Richmond, 
“ The Composition of Milk.” 4. Dr. S. Rideal and 
Mr. L. H. D. Acland, “ Examination of the Oils 
from Manihot ceara and Funtumia elastica and a 
Comparison of their Properties with those of 
Linseed and Hevea Oils.” 5. Mr. H. W. Gill, 
‘The Recovery of Iodine from Residues.” 


Civil Engineers of Ireland, Institution of, 35, 
Dawson-street, Dublin, 8 p.m. 


Literature, Royal Society of, 20, Hanover-square, W., 
5.15 p.m. Professor A. C. Benson, ‘‘ George 
Eliot.” 

Dante Society, 43, Harley-street, W., 8.30 p.m. 
Miss Eleanor Jourdain, ‘ The Mysticism of Dante 
and Pascal.” 

Japan Society, 20, Hanover-square, W., 8.30 p.m. 
Mr. G. M. Thomson, ‘‘ The Japan of Forty Years 
Ago.” 

Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
1. Dr. P. Nelson, (a) “Some Alabaster Panels at 
Lydiate, Lancs., Depicting the Martyrdom of St. 
Catherine”; (b) “Some Mediaeval Painted Glass.” 
2. Dr. A. C. Fryer, (a) “Some Fonts made by 
Nicholas Stone” ; (b) “ Additional Notes on Fonts 
Sculptured with the Seven Sacraments.” 


Faraday Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8 p.m. 
1. Dr. F. J. Brislee, (a) “ A Redetermination of 
the Elastic Modulus of Aluminium”; (b) “ The 
Density of Aluminium.” 2. Dr. A. C. Cumming 
and Elizabeth Gilchrist, (a) “ On the Potential 
due to Liquid Contact.” (Part ITI.); (b) “ Note 
on the Electrolytic Determination of Copper 
in solutions containing Nitric Acid.” 3. Mr. T. 
A. Coward, “New Experiments on Colloids.” 
4. Professor J. W. Richards, ‘‘ Overvoltage.” 


THURSDAY, MAY 8...Concrete Institute, 296, Vauxhall Bridge- 


road, S.W., 7.30 p.m. Mr. H. Kempton Dyson, 
‘ Shear, and Problems arising therefrom.” 

Royal Society, Burlington House, W., 4.30 p.m. 

Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. E. Armstrong, ‘‘ Florentine Tragedies. Lec- 
ture I.—The Exile of Dante.” 

Camera Club, 17, John-street, Adelphi, W.C., 
8.30 p.m. Mr. C. Morton, “ Art’s Antithesis.” 

Optical Society, 20, Hanover-square, W., 8 p.m. 


Mr. R. S. Wright, “Recent Advances in Optical 
Projection Work.” 


FRIDAY, MAY 9...Royal Institution, Albemarle-street, W., 


9 p.m. Mr. F. Balfour Browne, ‘“ Lifé isror of 
a Water-beetle.” 


Astronomical Society, Burlington House, W., 5 p.m. 


SATURDAY, MAY 10...Royal Institution, Albemarle-street, 


W.,3p.m. Mr. H. A. Humphrey, “The Humphrey 
Internal-Combustion Pump.” (Lecture I.) 
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NOTICES. 


CANTOR LECTURE. 


On Monday evening, May 5th, Dr. Davin 
SOMMERVILLE delivered the third and final 
lecture of his course ~on “ Antiseptics and 
Disinfectants.” 


On the motion of the Chairman, a vote of 
thanks was accorded to Dr. Sommerville for his 
interesting course. 


The lectures will be published in the Journal 
during the summer recess. 


EXAMINATIONS. 


The number of papers worked at the Society’s 
Examinations held in April was 33,516: Stage 
III. (Advanced) 5,289, Stage II. (Intermediate) 
13,614, Stage I. (Elementary) 14,613. 

The number of entries was 35,916, so that 
2,400 candidates, or 6°68 per cent., did not 
work their papers. 


The principal subjects, and the number of 
papers worked in each, were: Stage ITI.— 
Book-keeping, 2,179, French 757, Shorthand 
755, Accounting and Banking, 489, Commercial 
Law 297, and Typewriting 213. Stage II.— 
Shorthand 4,176, Book-keeping 4,118, French 
1,298, Typewriting 824, Arithmetic 669, Com- 
mercial Correspondence and Business Training 
603, and German 303. Stage I.—Book-keeping 
5,011, Shorthand 2,821, Arithmetic 2,226, Hand- 
writing and Correspondence 1,705, Typewriting 
1,262, French 863, and German 358. 

Tn 1912 there were 36,341 entries, and 34,002 
papers were worked. 

It is hoped to publish the results of the 
Advahced Examinations in June, of the Inter- 
mediate in July, and of the Elementary in 
August. 


PROCEEDINGS OF THE SOCIETY. 


TWENTIETH ORDINARY MEETING. 


Wednesday, May "7th, 19138; Sir JOHN 
CaMERON Lams, C.B., C.M.G., Deputy-Chair- 
man of the Royal National Life-boat Institution, 
in the chair. 


The following candidates were proposed for 
election as members of the Society :— 


Cantley, Thomas, Nova Scotia Steel and Coal 
Company, Ltd., New Glasgow, Nova Scotia, 
Canada. 


Chang Chen Hsun, Counsellor, 93, Des Voeux-road 
West, Hong-Kong, China. 

Dickson, John Fenwick, 1216 Main-street, Houston, 
Texas, U.S.A. 

Ho Kim Teik, Messrs. Chow Kit & Co., Kuala 
Lumpur, Federated Malay States. 

Mawson, Clarence, A.R.C.A., Clevancy, Hill Cliffe, 
Warrington. 

Norris, Major Stephen Leslie, R.E., Fox How, 
Godalming, Surrey; and Athenzum Club, S.W. 

Oakley, Harold, 14, Henrietta- street, Covent 
Garden, W.G. 

Stirrup, Walter, F.R.I.B.A., 14, Richmond-terrace, 
Blackburn. 

Welby, Captain Glynne Everard Earle, c/o Messrs. 
Holt & Co., 3, Whitehall-place, S.W. 

Young, Professor J. M., College of Hawaii, Honolulu, 
Hawaiian Islands. 


The following candidates were balloted for 
and duly elected members of the Society :— 


Beaufort, Augustus Francis, 20, Ladbroke-road, W. 

Meany, Professor Edmond S., Litt.M., University 
Station, Seattle, Washington, U.S.A. 

Parkinson, George Andrew, 78, Woodland-rise, 
Muswell-hill, N. 

Parkinson, John Alexander, 78, Woodland-rise, 
Muswell-hill, N. 


Pepler, George L., F.S.L, 
Arundel-street, Strand, W.C. 


Howard-house, 4, 
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Fig. 1 (p. 623). 


Fic. 2 (p. 623). 
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THe CHAIRMAN, in introducing Mr. Welin, 
desired, in the first place, to refer to the sudden 
calamity which had deprived both the meeting 
and the author of the advantage of having 
Sir William White in the chair. Sir William 
had been the greatest authority of his time 
on matters connected with the construction 
of ships and their appliances, and, had he been 
present, anything which he might have said would 
have been instructive and welcome to the meeting. 
At the request of the Council he (the speaker) had 
taken the chair, but no one could. feel more 
keenly than he the loss occasioned by the absence 
of Sir William White. Associated with a great 
life-saving service, deeply interested in all re- 
lating to the preservation of life at sea, Sir 
John nevertheless disclaimed any but a nodding 
acquaintance with the subject of the paper. 
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The paper read was— 


LIFE-SAVING AT 
By Axet WELIN. 


SEA. 


The question of life-saving at sea has been 
prominent in the minds of most people connected 
with ships and shipbuilding during the last 
twelve months, and a thousand brains are at the 
present time working on the solution of problems 
connected with this subject. So far, however, 
no unanimity of opinion seems to have been 
reached beyond a general agreement as to the 
insufficiency of present practice. Whether the 
forthcoming International Conference will be 
able to detect and agree upon some really 


Fic. 3 (p. 623). 


He had been lowered from davits, it was true, but 
not in circumstances of danger. Notwithstanding 
this, however, he understood the risks attending 
thé lowering of a heavy boat into the sea with old- 
fashioned davits; he had had experience of the 
way in which falls would go off at one end of the 
boat and would not go off at the other. Anything 
therefore that would offer an improvement on the 
old style of davit would be greatly welcomed by the 
mercantile marine. The Royal National Life-boat 
Institution had not a single life-boat which was 
lowered from davits, all their boats being either 
afloat or launched from the shore on carriages» 
skids, or slipways. For that reason the Institution 
did not possess any official knowledge of lowering 
life-boats from davits. Nevertheless, the subject 
very much appealed to the speaker. He should 
add, perhaps, that the Crown Prince “6f"Sweden 
was only prevented from being present by the 
illness of the Duchess of Connaught. 


satisfactory method of dealing with this per- 
plexing subject yet remains to be seen. 


Meanwhile the authorities in most countries 
are exerting themselves to get to the root of the 
matter by collecting evidence from experienced 
persons, by sifting the innumerable projects 
and inventions which have been pouring in 
from every quarter of the globe, and by carrying 
out experiments of the most searching nature. 

In this they are receiving the hearty co- 
operation of many prominent. shipowners, who, 
generally speaking, have given ample proof 
of their anxiety to do everything within reason 
to safeguard the lives entrusted to their care. 


Considerable strides have already been made 
towards real improvements in more than one 
respect. It cannot, however, be denied that 
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the results of these researches have, so far, 
mostly been of a negative character. 

For instance, the decked lifeboat, of which 
so much has been heard, both in and outside 
Parliament, and upon which the authorities at 
one time seemed to base their hopes for the 
future application of the “ boats-for-all ” regu-- 
lation, failed in a most alarming manner when 
recently subjected to stability tests. Up till 
then it had been accepted as an infallible doc- 
trine that this type of boat was as good as, if 
not better than, the open life-boat, and in that 
belief thousands have been placed on ocean- 
going passenger ships during the last few months. 
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these difficulties were at that time not in pos- 
session of sufficiently precise data on which to 
base an objection, or to justify a protest. Thus 
the Bill became law with scarcely a dissentient - 
voice, and the authorities have to enforce it as 
best they can. | 
To say that in many vessels its enforcement 
has detracted from, rather than increased, the 
efficiency of the boat installation would be by 
no means overstating the case. It stands to 
reason that a deck originally planned for a 
certain number of boats may—and probably will 
—be quite unsuited to carry double or treble 
that number, and it is an undeniable fact that 


Fra. 4 (p. 624). 


Similarly, the familiar boat-davit, consisting of 
a bent iron bar or tube, which has held sway 
almost unchallenged for centuries, has been 
repeatedly condemned on account of its inability 
to do the required work under any but the most 
favourable conditions. Automatic releasing 
gears, or at any rate by far the greater number 
of them, perfect in their action when tested 
in-smooth waters, have not only proved them- 
selves unreliable but absolutely dangerous under 
service conditions ; and so on. 

It may be safely said that, when the “ boats- 
for-all ”?” regulation was passed into law, no one 
really appreciated the extent of the practical 
difficulties standing in the way of its application, 
and those who did in a vague manner foresee 


the overcrowding of the deck with the additional 
boats required by the Act has frequently so 
greatly increased the difficulties of shifting them 
into the lowering position, that for all practical 
purposes they might as well be carried as ballast 
in the hold of the ship. 

All this does not sound very encouraging, but 
it must be remembered that what has been. said 
refers to ships already in commission and origi- 
nally planned without any relation to the new 
conditions created by the Act. just referred to. 
There may also be difficulties, but not of an 
insurmountable nature, in the way of arranging 
the required number of boats on future ships. 
By the careful study of each individual case, 
and the use of comparatively recent inventions, 
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Fig. 5 (p. 624). 


Fic. 6 (p. 624). 
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a fair degree of efficiency may undoubtedly 
be obtained without incurring unreasonable 
extra expense. 

No section of the present subject has given 
rise to keener controversy than that relating to 
the usefulness or insufficiency of the ordinary 
life-boat as a means of saving life at sea. Utterly 
condemned by many investigators of ability 
and experience, it is still accepted by thé over- 
whelming majority of seafaring people as the 
handiest and inost reliable appliance in existence, 
always provided, of course, that the men in 
charge possess a reasonable degree of skill and 
experience in handling it. 

The following is taken from a forceful article 
in an American paper :— 


Fishermen who live more than half the year 
on the ocean, trust themselves to small boats which 
are not as seaworthy as a life-boat; cable ships 
and other vessels, whose crews are compelled to 
take to small boats in mid-ocean, also use boats of 
a quality inferior to life-boats for their work, and 
it is safe to assert that no first-class sailor considers 
a life-boat unsafe even in a rough sea. The shore 
“ experts,” with few exceptions, do not know how 
to launch or Handle a life-boat in rough or smooth 


_ water, and it seems about time to credit the state- 


ments of the men who actually have seen con- 
ditions, and know the facts, instead of those who 
theorise, and make calculations at their desks and 
drawing tables, . 

Perhaps it is natural that the gentlemen who 
may never have been on the water in a small boat 
should consider a 28-foot, or even a 30-foot, life- 
boat, a mere cockle-shell, which could have no 
chance on the mountainous waves, and therefore 
they dream of detachable deck-houses, enormous 
pontoons, and all kinds of cumbersome life-saving 
devices, which require powerful and complicated 
machinery to launch and make them available for 
use. But do they imagine thatthe same people who 
are afraid to enter life-boats would have the nerve to 
sit in a detached section of the deck and wait until 
it “ floated off” the sinking ship? That would 
require courage indeed, and we, for our part, 
would prefer to trust ourselves to the small boats 
whose dependableness has been demonstrated time 
and time again by’ our life-savers along the coast, 
who have gone out to the aid of ships in distress, 
when it seemed well-nigh impossible to launch a 
boat. 


While the force of these statements cannot be 
denied, it must not, on the other hand, be 
forgotten that a boat manned by a sufficiently 
numerous and exceedingly expert crew, will be 
handled in a very different manner to an over- 
crowded ship’s life-boat, with only a couple of 
men for crew, and no room for handling the oars, 
and of a total weight of, perhaps, six tons or 
more. 


May 9, 1913. 


In October last year an interesting and most 
instructive series of experiments with boats of 
different types was carried out at Newport 
News by a committee of experts, specially 
appointed for the purpose by the United States 
Government. The first boat to be tried was 
_ of the Ingersoll type, which is practically iden- 
tical with that adopted by the National Life-boat 
Institution of this country. 

Fig. 1 (p. 618) shows this boat being thrown 
overboard from the deck of the Army transport 
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cessive. For these reasons it is unsuitable as a 
ship’s life-boat, it beingin most cases impossible 
to provide space for the required number. 

Two types of boats specially designed for 
“nesting ° were presented at these trials— 
namely, the ‘‘ Englehardt ” and the “ Lundin 
Decked Life-boats.” Two 26-ft. boats of the last- 
mentioned type had been installed on the ‘ Kil- 
patrick,” and are shown in Fig. 2 (p. 618), nested 
under a set of Welin davits, about 35 ft. above 
the water-line. They are, as will be seen, of 


steamer ‘‘ Kilpatrick,” which steamer had been 
set aside for the purpose of the experiments, 
the object of the test being to prove the non- 
capsizability, and the self-righting and self- 
clearing qualities of the boat. 

Diving into the water end-on, it completely 
disappeared from view for a few seconds, then 
came up sideways, righted itself, and was practi- 
cally dry in less than half a minute. 

A more seaworthy boat than this can hardly 
‘be designed, but, unfortunately, its seating 
capacity is very limited and the weight is ex- 


Fig. 8 (p. 625). 


the scow type, not infrequently found in Seandi- 
navian waters, but with the spoon-shaped bow 
and stern considerably raised, which gives them 
a greater riding power in rough weather. A 
boat of this type and size is allowed, under the 
rules of the American Board of Supervising 
Inspectors, to carry fifty persons, the actual 
seating capacity being sufficient for that number. 
The load shown in Fig. 3 (p. 619) was equivalent 
to about seventy people. Rowing, towing, and 
stability tests of every kind, some of them 
almost unreasonable in their severity, were 
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carried out with these boats, all the results 
being of the most satisfactory and convincing 
nature (Figs. 4 and 5, pp. 620, 621). 

To ascertain the structural strength of the 
hull, one boat was lowered into the water and 
hoisted up again, carrying a full load of sand- 
bags. No measurable deflection appeared, and 
the weather-boards could be raised with the 
same ease as before the tests. The prevailing 
swell at the time of the experiments being 
insufficient to obtain any severe banging against 
the side of the ship, a line was run from the 
centre thwart of the boat to the stern of the tug, 
which then pulled away. The line was subse- 
quently cast off, and the boat allowed to drop 
back, the calculated force of impact amounting 
to about 2,500 foot-pounds. No trace of 
weakness or deformation could be detected. 

Fig. 6 (p. 621) shows the two boats supporting a 
huge platform constructed for the purpose of 
landing stores and horses. The supporting beams 
of this platform weresimply lashed tothe thwarts, 
and the whole structure was afterwards removed 
in twenty-seven minutes, leaving the boats 
practically without a scratch or mark of any 
kind, 

On the strength of these and subsequent 
experiments, the Board of Supervising In- 


spectors have recently withdrawn all restrictions _ 


for the use of these boats, so that the whole 
complement required to be carried by ocean- 
going and other passenger ships*may now be 
entirely made up of boats of the Lundin type 
nested two-high along each side of the deck. 


While of necessity somewhat expensive to build, 
they are so carefully designed with a view to 
minimising the trouble and expense of upkeep, 
and they offer such great advantages in the 
matter of seaworthiness, carrying capacity, and 
facility of stowage, that their general adoption 
can only be a question of time. One hundred 
and fourteen of these boats have recently been 
ordered by the United States Army Transport 
Service. 

In accordance with a resolution by Congress, 
the whole fleet of Army transport ships will be 
provided with boat accommodation for all, and 
a grant of 300,000 dollars has so far been voted 
for the purpose. 

Fig. 7 (p. 622), showing the boat installation on 
the transport steamer “ Thomas,” after being re- 
modelled, furnishes a typical example of the way 
in which this matter is being dealt with. 

The maximum number of persons carried on 
this ship is 2,036, and these are more than pro- 
vided for by means of— 


Thirty-two 28-foot Lundin boats for 60 


persons . 1,920 

Two 28-foot Seotion $ A ie life- bate for 50 
persons i . 100 
Two 28-foot motor launches foe 40 persons 80 
2,100 


In some of the steamers of the said transport 
fleet considerable alterations and additions to 
the decks will be necessary, but in no case will 
the added weight reduce the metacentric height 
by more than an inch and a half. It should 
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also be noted that in no single instance will the 
boats be stowed in such a way as to necessitate 
their being hoisted before swinging them out 
into the lowering position. 

The remodelling of the boat installation on 
the s.s. “ Olympic ” has recently been completed, 
and instead of the twenty boats previously 
carried, her complement now consists of sixty- 
eight. A glance at Figs. 8, 9 (pp. 623, 624) and 
10 will give some idea of the way in which this 
matter has been dealt with. The vacant space 
amidships, between the two original groups of 


FIG. 


boats, has been filled up, the boats being arranged 
in double tiers all along the deck. In some cases 
‘* double-banking ” has also been resorted to, the 
davits being of the double-acting type shown in 
Fig. 11 (p. 626). Non-toppling blocks have been 
fitted throughout to facilitate the rounding-up of 
the tackle, and animproved type of chock has been 
adopted. Thanksto the unusually large deck-space 
available in this instance, a commendable degree 
of efficiency has thus been attained. That the 
unavoidable destruction of the magnificent 
playground which the unobstructed boat-deck 
of the **Olympic ”? formerly provided, will be 
lamented and criticised by many may be taken 
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for granted, but to satisfy the travelling public 
on all points is a sheer impossibility. 

At a recent meeting of the Institution of 
Engineers and Shipbuilders in Scotland a 
prominent member expressed himself as being 
of the opinion that the augmentation of the 
boat capacity to the extent proposed “‘ was a 
very great blunder,” and that the only proper 
course to follow would be to increase the sub- 
divisioning of the hull, so as to make ships un- 
sinkable. To enter upon a discussion of this 
particular aspect of the life-saving question 
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would be futile, so long as the deliberations of 
the two Departmental Committees—the Bulk- 
heads and the Boats and Davits Committee— 
are still proceeding, but it may be pointed out 
that no system of subdividing a ship could 
reasonably be expected ultimately to prevent its 
destruction by fire, 

On the other hand, the author is strongly of 
opinion that in cases where it is impossible to 
install the full complement of boats, without 
seriously detracting from the general efficiency 
of the outfit, exemptions should be allowed. 
An important fact, moreover—very frequently 
overlooked—is that most Atlantic + passenger 
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liners carry their maximum number of people 
only during two or three, or perhaps four, 
voyages in the year. For the remainder of the 
trips a much smaller number of boats would 
amply suffice for the accommodation of every- 
body on board. 

No modern boat installation offers so many 
points of interest as that on the Hamburg- 
American liner ‘‘ Imperator.” A feature, which 
even to the uninitiated will at once appear as a 
most striking innovation, is the removal of a 
large number of the life-boats from the top deck 
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was actually found necessary to cut away a 
strip of some four inches of the hull- plating 
along the whole portion of the ship occupied 
by these boats—a length of over 200 ft. 

By referring to Fig. 13 (p. 628) it will be seen 
that one of the two crane-shaped davit-arms is 
supported from above instead of being socketted 
at a point below, as is usual, thus leaving a free 
passage for the boat when travelling from its 
sheltered place between the decks to the lowering 
position outside. A connecting-rod, forcing the 
two davits to move simultaneously, and parallel 


m 
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Fig. 11 (p. 625). 


to the lower promenade deck, 20ft. below (Fig.12, 
p: 627). Repeated observations have proved 
that the last-mentioned deck is very seldom 
used’ by passengers, and to redeem the most 
attractive portion of the boat-deck proper by 
sacrificing a proportionate part of this lower 


deck will undoubtedly obtain the hearty en- . 


dorsement of the travelling public. The solution 
of this problem required a great deal of careful 
study both as regards the effect upon the struc- 
tural strength of the ship and the mechanical 
details of the lowering gear. So limited was the 
available space between the two decks that it 


with each other, is placed along the bulwark 
of the deck above, while all other parts of the 
mechanism are housed on the same deck as the 
boats. Twenty-six of these are handled by 
means of wire-falls, each boat being under the 
absolute control of a single operator. 

An interesting incident occurred when, a few 
days ago, this ship left the yard for the first time. 
A strong easterly wind had driven the water 
seaward, so that the depth of the river was in- 
sufficient to keep the enormous vessel afloat, and 
she consequently stuck in the mud. In order 
to Sean: ier at the sA tide it became necessary 


Google 
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to empty the ballast tanks, and at the same time 
to reduce her.top-weight by removing the boats. 
This otherwise unwelcome delay furnished an 
excellent opportunity for testing the launching 
machinery, which, new and untried though it 
was, conclusively demonstrated its efficiency 
and completeness. Without any previous prac- 
tice, boat after boat was lowered away, some- 
times by one man sometimes by another, the 
average time taken being fifteen seconds, corre- 
sponding to a lowering speed of from 4 ft. to 5 ft. 
persecond. The possibility of instantly checking 
the descent of the boat whenever and wherever 
required, and without unduly straining the 
mechanism, was repeatedly demonstrated. To 
see these enormous boats, capable of accom- 
modating some seventy-five persons, descending 
from the dizzy height of a six or seven-storied 
dwelling-house, under ‘perfect control, though 
operated by an entirely untrained sailor, must 
have been reassuring, even to the most confirmed 
sceptic. 


a 


ARRANGEMENT OF LIFEBOATS ON SS. IMPERATOR à 


Of course, launching boats out in the open sea 
is a very different matter from doing so under 
conditions similar to those which prevailed in this 
instance ; but, even granting that the difficulties 
may at times be of so formidable a nature as to 
make the most careful preparations for coping 
with them of no avail, the gravity of the matter 
is undoubtedly sometimes over-estimated. So 
far as the modern passenger steamer is concerned, 
accidents are seldom caused by, and do not as a 

rule take place, in what is called bad weather. 
The case of the s.s. ‘‘ Narrung,” fresh in the 
minds of all, is quite an exception from the rule, - 
and did not, as will be remembered, result in | = 
any loss of life. Variable and treacherous | | 
currents, icebergs and _ derelicts drifting | D i 
about, the outbreak of fire, and fog, consti- 
tute the principal dangers with which the 
mariner has to reckon. Of these, the last 
one is that most frequently encountered, but 
fortunately, from natural causes, rarely occurs 
when the sea is rough or the weather other- 
wise bad. 


Fra. 12 (p. 626). 
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The danger of smashing the boats against the 
hull of the ship is also very much exaggerated. ——— 
That such a danger exists cannot, of course, be 
denied, butadisabled oceanliner ofthe larger type, 
after having stopped and fallen into the trough 
of the sea, does not roll to any great extent, and 
there should, therefore, always—at least on the Ha 
lee side—be a fair chance of safely lowering the l ji 
boats. For smaller ships, whose period of roll i. 
more nearly synchronises with that of the 
ocean swell, the case is different, and much 
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more serious. Here the application of anti- 
rolling tanks may prove extremely valuable, 


especially in the case of abandoning a ship on. 


fire, or in connection with rescue work. With 
a badly-pierced hull it is of course impossible 
to say exactly what would happen; but the 
paramount difficulty to deal with in such a case 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


May 9, 1913. 


unless enough boats are carried on each side of 
the ship to accommodate all on board, as is the 
case with cargo steamers. An arrangement 
responsible for the cutting-down of the boat 
accommodation to one half, as soon as the ship 
heels over a few degrees, should not (no matter 
how cheap) be tolerated any longer by the 


Fia. 13 (p: 626). 


would generally be that caused by the vessel’s 
taking a heavy list. 

There are now several mechanical davits on 
the market quite capable of dealing with emer- 
gencies of this nature, and there is no longer any 
valid excuse for fitting davits of the old-fashioned 
and highly inefficient type in modern ships, 


travelling public. Objections, on the ground 
of expense, to the adoption of well-tried improve- 
ments, cannot be permissible in matters of such 
vital importance. 

It is exceedingly interesting to a student of 
this subject to compare the haphazard way in 
which the boatage question was formerly treated 
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-with the methodical investigations recently 
pursued in some colleges of naval architec- 


ture. Only a couple of years ago a suggestion - 


that anything but the most superficial attention 
should be given to the subject, would have 
evoked ridicule, while nowadays even a doctor’s 
diploma may be secured on the strength of a 
scientific treatise dealing with its various 
features, 

This was actually the case not long ago, when 
the following problem was placed before a 
student in the shipbuilding section of the 
University of Crore as a final test of 
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his ability as a full-fledged naval architect, 
viz.: ‘‘ Investigations are to be made as to the 
manner in which boats of a rigid type may be 
provided for the maximum number of persons 
carried by modern giant liners, such as the 
<‘ George Washington,” the “Mauretania,” or the 
‘« Olympic,” and by what means such boats may 
be readily launched. Alternative projects are to 
be submitted indicating alterations in the sizes of 
boats as well as the influence upon the accom- 
modation, weight, and stability of the ship.” 
The treatise upon which the coveted diploma. 
was ultimately secured, consists of three hand- 
written volumes and a very large number of 


JOURNAL OF THE ROYAL SOCIETY OF ARTS... | 


sketches and drawings, one of which is repro- 
duced in Fig. 14. 

After having discussed in a minute way 
various methods of: arranging the boats,’ the 
investigator arrives at the conclusion that the 
only possibility of obtaining a satisfactory 
solution of the problem is to increase the dinien- 
sions of the boat far beyond those at present in 
vogue. His final scheme provides for boats 
46 ft. by 12 ft. by 4 ft. 3 ins., capable of accom- 
modating 140 persons each, according to the 
present scale of measurement. These are placed 
in pairs, one boat resting on the other, each unit 
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ine handled by electrically- manipulated davits 
of the quadrant type. 
Irrespective of the merits aid drawbacks of 


“this particular solution, there can be no doubt 


as to the wisdom of inducing the future builder 
of passenger-carrying steamers occasionally to 
concentrate his mind upon this most important 
subject, instead of leaving it to the discretion of 
a junior draughtsman or a ship’s smith, as has — 
only too frequently been done in the past. The . 
multitude of problems presenting themselves to 
this young engineer in the course of his investi- 
gations must have been surprising both to him 
and his examiner. With practically no literature 
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available, he has had to reason out every single 
aspect of the subject without other guidance 
than that of his own common-sense, and it is 
quite remarkable to note how nearly many of 
his deductions coincide with the present tendency 
of development. For instance, the suggested 
removal of the boats from the top deck to a 
more reasonable height above the water, the use 
of wire falls and separate lowering and hoisting 
machinery for each unit of boats, as well as the 
greatly augmented individual carrying capacity 
of the latter, are all quite modern ideas, none of 
which has so far met with any general adoption, 
but which are bound gradually to force them- 
selves to the front. 

There is, of course, no denying that legitimate 
objections may be raised to adding to the already 
enormous complication of auxiliary machinery 
on modern passenger steamers. It is, however, 
by no means certain that what might at first 
appear to be a complication, would not in actual 
practice constitute a real and valuable simpli- 
fication. For instance, if the sixty-eight boats 
now installed on the ‘“‘ Olympic ” could be substi- 
tuted by, say, twenty-four larger ones of the 
same total carrying capacity—though the latter 
would of necessity require more elaborate 
arrangements for handling—would not that in 
itself be a simplification worthy of the most 
careful consideration? It seems a curious 
anomaly that the size of the ordinary life-boat 
has practically remained stationary while the 
vessels themselves have grown by leaps and 
bounds, and it may be definitely stated that with 
the experience already gained there should now 
be no difficulty in arranging efficient lowering 
gear for boats three or four times the usual size. 
How to handle such boats when once launched 
is, of course, quite a different matter, and unless 
they themselves were actually fitted with motors, 
motor-launches would have to be provided to 
take care of and tow them away from the ship’s 
side as soon as water-borne ; without that, the 
system would be dangerously incomplete. When 
once out of danger, the rigging of a sea anchor, 
and a certain amount of patience on the part of 
the occupants of the boat, is all that would be 
required in these days of wireless telegraphy. 

With characteristic American promptitude the 
Welin Marine Equipment Co., of New York, 
watching the trend of events, have designed a 
very useful power-boatfor the purpose of meeting 
as fully as possible, requirements of the nature 
alluded to (Fig. 15, p. 630). The principal dimen- 
sions of this boat are 36 ft. by 12 ft. by 3 ft. 4 ins., 
and it has seating accommodation for a hundred 
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persons. Sufficient scupper area is provided for 
automatically clearing the boat in a few seconds, 
if swamped, and every precaution has been taken 
to insure the highest possible degree of sea- 
worthiness and navigability, without unduly 
encroaching on the seating accommodation. The 
wireless installation is prominently shown in the 
illustration, and, if called upon to serve as an 
intermediate station between a stranded ship 
and the shore, the boat is fully equipped for such 
a purpose. 

Returning for a brief moment to the question 
of boat-lowering gears, it will be remembered that 
something in the nature of a popular outcry for 
crane-handled installations of boats has recently 
been heard, and inventors have no doubt given 
the subject a good deal of attention. It seems, 
however, that considerable inconvenience would 
always be experienced in loading a boat freely 
suspended from a single sling or a centre hook, 
and the question of trimming it to a safe position 
before actually putting it into the water would 
be one of almost insurmountable difficulty. The 
fact that surf-boats, of a moderate size and with 
a strictly limited number of people on board, are 
frequently handled in this way in open road- 
steads can hardly be accepted as evidence to the 
contrary. Such operations are only carried out 
with one boat at a time, and after every pre- 
caution against accident has been taken, mostly 
in broad daylight, and by a highly-trained crew. 

Anyone proposing to handle large numbers of 
ship’s boats, overcrowded with living, excited 
humanity, from a vessel rolling about in agitated 
waters, in the same way as a cargo of merchan- 
dise being discharged alongside a quay, has not 
grasped the significance of the problem. 

Speaking broadly, what inventors may reason- 
ably hope to do is to mitigate—not to remove— 
the dangers. Risks there will always be, and the 
most anxious time of the master of a passenger 
steamer will continue to be that moment when 
he is called upon to rescue those entrusted to 
his care, from his sinking or burning ship. 


DISCUSSION. 

THe CHAIRMAN (Sir John Cameron Lamb), in 
opening the discussion upon the paper, which he 
characterised as one of great interest, noted 
with pleasure that the author had secured for 
his efforts the hearty and striking co-operation 
of shipowners, and had coupled with the mention 
of that fact a recognition of the work of the govern- 
ments concerned, He (the speaker) desired to refer 
to the great promptitude with which the Board of 
Trade had acted in relation to life-saving apparatus. 
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The disaster to the “Titanic” occurred on 
April 15th of last year, and by July 30th of 
the same year a very elaborate report, em- 
bracing twenty-four recommendations, had been 
presented by the committee of inquiry over 
which Lord Mersey had presided. This report 
covered questions relating to bulkheads, sight 
tests, and wireless telegraphy, together with 
a number of other matters concerned with the 
provision of suitable boats, for ships. Such a pro- 
vision was capable of being promptly dealt with, 
and the Board of Trade had shown great activity 
-~ in the matter. They published, as early as Sep- 
tember, 1912, their draft of revised rules, which 
was discussed by the House of Commons in 
October. The rules, after conference with ship- 
owners and others, were laid down in January, to 
come into force in March last. He considered 
that the circumstances afforded evidence of prompt 
action on the part of the Board of Trade, as well 
as their careful consideration of the subject. The 
new rules were, he was informed, working very 
satisfactorily as a whole, their broad effect being that 
every person on board an ocean-going passenger 
steamer should have a place in a life-boat in case 
of danger. The Board of Trade had also well in 
view the fact to which Mr. Welin had directed 
attention, namely, that the provision of an 
absolutely sufficient number of boats had 
the effect of destroying the efficiency of a certain 
proportion of these boats. The rules of the 
Board, however, were elastic; there was no 
desire to frame hard-and-fast rules, and to force 
them upon shipowners. With regard to cable 
ships, the speaker had been on board a 
number of such ships, and all had been fitted 
with boats which were described as life- 
boats. These boats were equipped with end 
casings and copper casings under the thwarts, were 
good sea boats, and were often used raft-wise, in 
the manner which the author had shown. Cable- 
ship boats were frequently fitted as rafts, on shallow 
shores, with the cable coiled upon them, and paid 
‘out from them. The Ingersoll boat had also been 
mentioned, and the author had shown what was 
apparently a self-righting boat. The Royal 
National Life-boat Institution had 174 self-righting 
boats, but it had no less than eight different 
types of life-boats, and some of the finest 
boats in the service were not of the self- 
righting type. Personally, he should prefer to 
put to sea in one of the staunch and splendid 
non-self-righting life-boats, which were safe and 
excellent sea boats, rather than take the risk of 
being overturned. As he had said, the Institution 
had other types, and the fishermen preferred these, 
chiefly on the ground that they were familiar 
with and accustomed to use them; something 
approaching eighty non-self-righting boats had 
been supplied on certain parts of the coast, the 
men refusing to have self-righting craft on any 
account, He had been much interested in Mr. 
Welin’s suggestion that in large liners the boats 
should be removed from the boat deck down to 
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the lower promenade deck, the fonly question 
being the greater risk, in the latter position, of 
damage arising from heavy seas; the author, 
however, would apparently contend that no such 
risk existed. Mr. Welin had very rightly pointed 
out that the disasters at sea, when boats and 
rafts would be most useful, did not invariably 
occur in extremely rough weather. The provision 
of boats on board ship, however efficient, would 
not remove the necessity for life-boats round the 
coast of the United Kingdom, inasmuch as these 
boats were intended for quite other purposes than 
ship boats, and were of service when the latter 
were useless. They were intended for life-saving in 
the case of little ships, which did not, and never 
could, carry life-boats. Ketches, barges, schooners, 
and small coasters were often in difficulties, and 
needed the assistance of the life-boats provided by 
the Royal National Life-boat Institution, boats 
which were not for fair weather, being constructed 
to resist storms. 


CAPTAIN A. C. Coogee said that his experience had 
been with the smaller ships rather than with the 
large liners mentioned by the author. He had, how- 
ever, been much interested to hear Mr. Welin say 
that the periodicity in the case of the big ships was 
such that the boats could be got down between the 
rolls without difficulty. The reverse conditions 
obtained with the small ships, and attempts to 
lower boats from the rail to the water when the 
ship was rolling resulted in injury to the boats 
before the water was reached. He would be glad 
if the author could add to his excellent davits 
some system of guying to keep the boat steady 
while going down. Mr. Welin had certainly 
introduced great improvements in the method of 
getting the boats into the water, the modern 
system contrasting strongly with that in vogue 
when the speaker commenced his sea experiences. 


Mr. ROBERT Kaye GRay considered that the 
author had not brought into sufficient relief the 
fact that the large number of the boats placed on 
board ship tended to magnify the confusion that 
followed disaster, and that such confusion could 
only be dealt with by men who were expert in the 
handling of boats. He had travelled a great deal, 
and in many steamers. In the early days of his 
career he had been connected with the laying 
of submarine cables, and had consequently had 
much to do with the raising and lowering of boats 
in the ocean, in all states of weather. He had 
experienced difficulty in finding, among ordinary 
seamen or A.B.’8, men who understood boats. Asa 
consequence, in a ship with a crew of anything 
between 100 and 200 men, it had been necessary to 
employ special men for boat work. The ordinary 
sailor, who, could hoist the sails or do kindred 
work successfully, was quite useless in handling 
boats. The special boatmen employed asa solution 
of the difficulty were selected from fishermen, who, 
as the author had said, were accustomed all their 
lives to deal with boats. These men were great 
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experts, and it was a matter for wonderment how 
skilled they were in manipulating, in the Atlantic 
or other ocean, boats of 18 ft. to 24 ft. in length. 
The speaker’s conviction led him to emphasise 
the point that had these boats been handled by other 
men the work could not have been accomplished, 
the ordinary seaman being actually in the way. 
He considered that it should be statutory that 
the first p8rsons to go into a boat in the case of 
disaster should be the boatmen, women and children 
following. It was folly to put into the boat any 
ordinary seaman or A.B., as by so doing a boat was 
sent to sea which was probably well equipped in 
everything but the men requisite to handle her ; 
and it was no child’s play to manage a boat in the 
Atlantic in rough weather, The ‘“ Titanic” went 
down in calm weather, when the lowering of a boat 
should have presented no more difficulty than a 
similar procedure in a London dock. With heavy 
seas running, only experienced men were of use. 
If there were sixty boats on board five or six men 
were needed for each boat, making a total number 
of 240 or 300 men. In conclusion, he wished to 
insist on the inutility of even the best appliances 
in the absence of competent people to work 
them. 


Mr. AXEL WELIN, in replying to the discussion, 
said that in lowering boats the best remedy for the 
prevention of injury due to impact with the side of 
the ship was the employment of rolling tanks. 
This course, however, diminished to a certain 
extent the cargo space, and, on that account, it 
was opposed by the shipowners; as a shipowner 
himself he could sympathise with their attitude. 
He agreed as to the confusion created by 
stacking a large number of boats on a ship’s 
deck, but he would urge, as he had already 
done in the paper, that by increasing the size 
of the boats, both the number of the latter, 
and that of the crews required to handle them, 
might be materially reduced. If, as his German 
student had suggested, the size of the boats were 
extended, so that they might each carry 140 or 
possibly 200 men, it would be necessary to provide 
each boat with a motor, or else to provide powerful 
motor-boats ready for immediate lowering, which 
might stand by, picking up and towing away the 
boats as soon as these were clear of the ship. 
Thone of the discussion showed that the problems 
connected with life-saving at sea were very 
intricate, and served to increase the curiosity with 
which the persons interested would look forward 
to the approaching International Conference which 
would take place in London, probably next August. 
It was impossible to say whether the evidence 
collected or the numerous inventions tested would 
lead to any considerable improvement. A man 
crossing an ocean like the Atlantic, whether he 
were the chairman of one of the largest steamship 
companies in the world or a humble emigrant, 
would always feel that he was taking certain risks 
which did not exist on shore. The aim was to 
minimise those risks, 
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A hearty vote of thanks to the author was pro- 
posed by the CHAIRMAN and carried unanimously, 
this vote terminating the proceedings. 7 


THE WORLD’S COTTON INDUSTRY 
IN 1912, 


The number of active cotton spindles in the 
world has been estimated at 140,996,000 in 1912, 
and in addition there were in the United States 
1,004,151 spindles that were inactive during the 
year. No definite information as to the number 
of inactive spindles in other countries is avail- 
able, but it is probable that the total number of 
inactive spindles in the world was in excess of 
2,000,000, which would make the total number 
of spinning spindles at the close of the year 
not far from 143,000,000 as compared with 
about 107,000,000 ten years ago. The world’s 
consumption of cotton in 1912 has been placed 
at 20,587,000 bales as compared with 19,013,000 
bales in 1911. These figures, however, do not 
represent the total consumption of cotton, for 
in a number of countries large quantities are 
consumed which do not enter into commercial 
channels, and cannot be estimated with any 
certainty. The variation in the world’s con- 
sumption of eotton for different years, accord- 
ing to a recent report of the United States 
Permanent Census Bureau, follows the course 
of the variation in the annual production in 
the United States, which contributes about two- 
thirds of the total commercial supply. With 
the exception of those for the United States, 
the statistics for the eonsumption of cotton in 
various countries are given in 500-lb. bales, 
By reason of the fact that it is not known 
how much foreign-grown cotton reported for 
countries other than the United States is 
expressed in net weight bales and how much 
in gross weight bales, it is impracticable to reduce 
the consumption figures to a net weight basis. 

Assuming, however, that the statistics of the 
consumption in foreign countries have been 
returned in net weight bales, and reducing those 
of the United States to the same unit, the world’s 
factory consumption is placed at 20,402,6uU 
bales of 500 lbs. net. The world’s commercial 
production of cotton from the crop of 1911, as 
shown in the American Census Bulletin, 
amounted to 22,297,000 bales of 500 lbs. net. 
This, however, includes the total production for 
British India, and should be reduced by 650,000 
bales, the estimated quantity of cotton con- 
sumed in the household manufacture of that 
country, and not included in the foregoing 
figures for mill consumption. On this basis, the 
mill consumption of cotton during the year 
1912 was less than the commercial crop of 1911 
by 1,245,000 bales. The year 1912 was a more 
prosperous one for the American mills than 
either of the two preceding ones. The number 
of active spindles was 30,600,000, an increase 
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of more than 1,000,000 spindles over the year 
1911. _The amount of cotton consumed in mills 
in the United States was 5,400,000 bales—an 
increase of 660,000 over 1911. 

There were 55,000,000 active spindles in the 
United Kingdom in 1912 compared with 
45,000,000 in 1900, while the quantity of cotton 
consumed increased from 3,300,000 bales in 1900 
to 4,200,000 in 1912. The spindles operated in 
the United Kingdom during the past year 
constituted 39 per cent. of all the active mill 
spindles in the world, but the quantity of cotton 
consumed by them formed only 21 per cent. 
of the total. The percentage of cotton con- 
sumed, however, fails to convey a proper idea 
of the place the country holds in the cotton- 
manufacturing industry of the world, because 
the goods made in the United Kingdom are, on 
the average, of a much finer grade and higher 
value than those produced elsewhere. Only 
about 20 per cent. of the total quantity of cotton 
goods manufactured is consumed in the country, 
the remainder being exported, chiefly to India, 
China, Turkey, Egypt, Australia, Dutch East 
Indies, Argentina, and the United States. In 
the number of active spindles and the quantity 
of cotton consumed, Germany ranks first among 
the countries of continental Europe, and third 
among the countries of the world, being exceeded 
only by the United States and the United King- 
dom. The number of cotton spindles in 
Germany increased from 8,000,000 in 1900 to 
10,700,000 in 1912. The mill consumption of 
cotton was 1,800,000 bales, as compared with 
1,400,000 in 1900. 

In Russia the number of cotton spindles 
increased from 7,500,000 in 1900 to 8,800,000 in 
1912, and the quantity of cotton consumed 
from 1,350,000 bales to 1,650,000 bales. In 
France there were 7,400,000 active spindles in 
1912 compared with 5,500,000 in 1900. The 
consumption of cotton during this period 
increased from 700,000 bales to 1,014,000 bales. 
About four-sevenths of the spindles in France 
are mule spindles, and about one-fifth of the 
total number are employed on Egyptian cotton, 
tho remainder using chiefly American cotton. 
France ranks fourth among European countries 
in the manufacture of cotton goods, as measured 
by the number of active cotton spindles and 
the quantity of cotton consumed, and third in 
exports. In Austria-Hungary the number of 
active spindles in 1912 was 4,798,000, as compared 
with 3,300,000 in 1900. During the same period 
the quantity of cotton consumed increased from 
675,000 to 830,000 bales. 

Probably the most interesting growth in the 
cotton-manufacturing industry in any European 
country is that in Italy, where the number of 
active spindles increased from 1,940,000 in 1900 
to 4,580,000 in 1912, and the quantity of cotton 
consumed from 475,000 bales to 920,000 bales. 
The two chief factors in this remarkable develop- 
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ment are a large supply of low-priced labour 
and abundant water-power. In Belgium the 
number of active spindles in 1912 was 1,388,000, 
compared with 920,000 in 1900, and during this 
period the consumption of cotton increased from 
170,000 bales to 222,000 bales. In addition to 
the countries already named, the manufacture 
of cotton is an important industry in many other 
European countries, among which may be men- 
tioned the following :—Spain, with 2,200,000 
active spindles; Switzerland, with 1,408,000 ; 
Sweden, with 530,000 ; Portugal, with 480,000 ; 
the Netherlands, with 454,000 ; Denmark, with 
84,000; and Norway, with 74,000. 

British India ranked fourth in 1912 among 
the cotton-manufacturing countries. The in- 
dustry is largely centred in the Bombay Presi- 
dency, where nearly three-fourths of the total 
number of spindles are established. The 
number of active cotton spindles in the mills 
of British India increased from 4,945,000 in 
1900 to 6,195,000 in 1912, while the quantity 
of cotton consumed increased in the same 
period from 1,162,000 bales to 1,705,000 bales. 
In Japan the number of cotton spindles in 1912 
was 2,192,000 as compared with 1,274,000 in 
1900, and the cotton consumption increased 
from 700,000 bales in 1900 to 1,190,000 bales 
in 1912. The number of cotton spindles in the 
mills of China increased from 550,000 in 1900 
to 831,000 in 1912, and the estimated quantity 
of cotton consumed increased from 200,000 bales 
to 360,000 bales. The latest data available 
regarding the cotton industry in Brazil are for 
the year 1910, when it was estimated that there 
were 1,000,000 cotton spindles in the country, 
and that the annual consumption of cotton 
amounted to 176,000 bales—a great increase 
over 1900. In Canada the number of spindles 
increased. from 550,000 in 1900 to 855,000 in 
1912, and the quantity of cotton consumed from 
110,000 bales in 1900 to 125,000 bales in 1912. 
Owing to the revolutions in Mexico, the cotton 
industry during last year was in a demoralised 
condition and trade at a very lowebb. Among 
other countries of relatively small though 
increasing importance in the manufacture of 
cotton goods, Asiatic Turkey, Indo-China, and 
some of the South American countries@are 
deserving of mention. 


RUSSIAN HONEY. 

At the present time there is scarcely a province 
in Russia in which there do not exist, in one form 
or another, apicultural societies which provide 
special courses of study and lectures. In many 
districts there are specialists who devote their 
time to the spreading of information concerning 
rational methods. Much of this activity is due 
to the Zemstvos (county councils), especially 
to those in the Provinces of Viatka, Kostroma, 
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Ufa, Kazan, Tula, and to the county Zemstyos 
of Perm and Kolomna (Province of Moscow). 
Unquestionably the most important factor in the 
growth of apiculture is recognition of the fact 
that honey is becoming more and more an im- 
portant article in the world’s markets. At the 
beginning of 1912 the Council of Ministers approved 
an appropriation of £10,000 in the shape of loans 
to those engaged in agriculture whose honey- 
yielding crops had been poor in the previous 
year. The provinces in which apiculture is most 
flourishing in Russia are Viatka and Perm; then 
follow Kazan, Kostroma, and Kief. In the first two 
there may be noted a real advance in apiculture 
among landowners and peasants alike, which is 
due principally to the activity of apicultural 
societies. For example, the Kungarskoye Society 
has a well-arranged museum, a model experimental 
apiary,a mechanical workshop for the construction 
of hives, and various other appliances. The initia- 
tive and example of the Kungarskoye Society have 
been followed by nearly all the Zemstvos of the 
Provinces of Viatka and Perm, which, according 
to the American Consul at Moscow, also have in- 
structors in apiculture. American frame hives of 
the Langstroth-Dadant type are rapidly taking the 
place of the old log and straw hives. The demand 
for honey has also improved. 

Apiculture in the Province of Kazan has an 
industrial character. The same may be said of the 
Province of Kostroma, in some of whose counties 
nearly all the apiaries are composed wholly of 
frame hives; the number of colonies in the province 
reaches 100,000, of which 30 per cent. are in frame 
hives. Adjoining the Zemstvo apiary in the city 
of Kostroma is a school of apiculture having more 
than one hundred pupils, principally peasants. 
In the Province of Kief apiculture has greatly 
advanced. Statistics show 238,000 colonies, but 
there are probably more. The hives are nearly all 
of the old type. The Province of Voronezh has in 
its twelve counties more than 12,000 apiaries, most 
of which are owned by peasants and are very well 
kept, as was shown at the apicultural exhibition 
held at Voronezh in September, 1912. Of the 
4,000 occupying themselves with apiculture in 
the Province of Moscow, 90 per cent. are peasants. 
In other provinces of Russia, including also the 
Polish provinces, apiculture has not advanced to 
such a pronounced extent, although it can be con- 
sidered as fairly average, and the Zemstvos are 
working hard to improve its condition. Many 
circumstances have had a detrimental effect on 
apiculture throughout the whole of Russia—for 
example, the weather conditions for the past few 
years, and diseases among the bees which destroyed 
many colonies. 


COFFEE IN JAVA. 


` Coffee was first introduced into Java in 1690 
from Malabar. No mention is made of ‘exports 
until 1712, when a small shipment, 974 pounds, 
was sent to Amsterdam; and sold at one shilling 
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and tenpence per pound. Twelve years later 
1,396,486 pounds of Java coffee were sold in the 
same market. The term “Java,” like that of 
« Mocha,” has in recent years become simply a 
trade term applied to all coffee grown in that 
part of the world. To the consumer the term 
signifies coffees that are similar in shape or size 
to those grown on the Island of Java. The Dutch 
Government, early in the nineteenth century, 
established a monopoly of the cultivation of cofiee 
n Java. The coffee was grown by the natives 
under the supervision of the Government, which 
bought the entire product at a fixed price and 
disposed of it at public auction either in Batavia, 
Padang, Amsterdam, or Rotterdam. For a long 
series of years after the cultivation was started on 
the island, less than one-fifth of the area under 
this crop was owned or worked by private enter- 
prise, the balance being controlled by the Govern- 
ment. These private plantations were mostly in 
existence before the adoption of the Government 
monopoly system, or were worked on the estates 
of inland princes who had retained that part of 
their original sovereign rights. At present private 
owners grow and export much more coffee than 
does the Javanese Government. Under the system 
of Government monopoly, each family of natives 
was required to cultivate 650 trees, and to pick and 
deliver the crop at the Government stores. 

The average yield on the Government plantations 
is only a little over one half pound per tree, while 
on private estates the yield is from one to two 
pounds per tree. The difference in the yield may 
be attributed to the forced labour on the Govern- 
ment plantations, the natives being careless in 
gathering the crop, because the smaller the amount 
they pick the less the work of preparing it for 
market. On estates below 1,000 feet in altitude 
the trees bear earlier and yield more heavily, but 
the average life of the trees is only about ten years, 
while those at an altitude of from 3,000 to 4,000 
feet bear fruit from thirty to forty years. On some 
plantations at high altitudes the trees grow from 
thirty to forty feet in height, and ladders are 
necessary to gather the fruit. These trees, in some 
instances, produce from six to seven pounds per 
tree, Picking usually begins in January and lasts 
until May, and is divided into three separate pick- 
ings. The first is small, the second is considered 
the main one, and the third is simply gathering 
the remnants left from the first two. The term 
«Old Government Java” arises from the fact 
that the Dutch Government formerly stored large 
quantities of coffee from five to ten years before 
marketing, and as age adds flavour- to coffee, if 
kept diy and properly handled, the name soon 
became a trade term to denote high quality. The 
stored coffee is said to lose as much as 15 per cent. 
in weight in three years, but the loss is com- 
pensated for by the- higher price obtained, and 
by the fact that being so dry further loss from 
evaporation in roasting is proportionately less. No 
other coffee acquires, except by artificial means, 
the dark yellowish-brown colour of the- Java and 
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Sumatra, the colour governing in a large measure 
its commercial value. The production of coffee in 
Java was 48,000,000 pounds in 1904, 59,000,000 in 
1905, and in 1911 the yield in J ava, Sumatra, and 
Celebes was 48,190,000 pounds. 


ARTS AND CRAFTS. 


The Building Trades Exhibition.—The event of 
the month has been the Building Trades Exhibition 
at Olympia. Although at these exhibitions, natu- 
rally, no textiles and no furniture are shown, there 
is perhaps no occasion when the direction in 
which public taste is travelling, so far as interior 
decoration as a whole is concerned, is more plainly 
and satisfactorily demonstrated. It is not that all 
the objects shown are by any means new to the 
Londoner. Some of them are quite familiar; but in 
the ordinary way they are not seen where they can 
be so readily compared, or in quantities which enable 
us to gauge so correctly what makers as a whole 
take to be the demand of the moment. The one 
great drawback from the point of view of Arts and 
Crafts is that when we come to objects such as 
tiles, which in relation to the building trades are 
looked upon as rather in the nature of accessories, 
they are generally exhibited, not by the makers, 
but by dealers or middlemen of one kind and 
another—so that it is sometimes difficult unless 
one is extraordinarily well acquainted with the 
work of the different manufacturers to find out to 
what extent the best makers are represented, and 
to tell how far the work shown indicates what 
is being done by them. 

As regards design, the note struck by the 
exhibition was simplicity. Very elaborate wall. 
papers were conspicuous by their absence, and the 
various types of stoves, grates, and gas-fires were 
as a whole free from that over-ornamentation 
which generally characterised them some years 
ago. Itis the same with various other industries 
—almost everywhere the tendency is towards 
restraint, and an almost severe simplicity. 


Paint and Wall-papers—The exhibits of the 
various firms of paint-makers were an important 
feature of the exhibition, They met the eye in 
all directions—and the trend of popular taste in 
decorating was made evident by the preponderance 
of white. The efforts of the manufacturers seem 
to be directed very largely towards producing a 
good glossy white—not too blue and not too yellow. 
Glossy paints of all sorts of colours were, of course, 
to be seen, but it is clear that the fashion for white 
paint is not yet on the wane, and that paint-makers 
are still giving a large share of their attention to 
white. When we turn to the various kinds of 
distemper, washable distemper and water paint, 
we find that there has been a distinct improve- 
ment in recent years in the tints most generally 
employed. They are, for the most part, not only 
nothing like so crude as they used to be, but often 
wonderfully delicate. Judging from the shades 
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most commonly shown, it looks as though the 
general demand in this material were for the pale 
and delicate tints which we associate with “ Adams ” 
decoration or with Wedgwoocd’s jasper ware. 

In view of the prevalence of white paint, it is 
somewhat surprising to find that the wall-papers are 
not now as a rule printed on white grounds. Most 
of the grounds to papers intended for fresh bright- 
looking rooms, and for bed-rooms and the like are 
of some rather faint tint. Designs copied from or 
recalling old crewel work are generally on deep 
écru or coffee-coloured backgrounds. There seems 
still to be some demand for papers on black grounds, 
and imitations of leather, and also of various textile 
fabrics, continue to be in evidence. When we turn 
to the consideration of the designs, we find that 
spots have disappeared almost entirely, lattice and 
trellis patterns are far less popular than they were, 
and even stripes are less plentiful. On the other 
hand, papers in two shades of one colour, and 
Single print papers provided with bright coloured 
rather naturalistic borders, and intended to be 
hung as panels are commoner than they used to be. 
All-over patterns are not so open as they were a 
year or two ago, and there are more of them, 
though a very large proportion of the designs seem 
to be based on old patterns. Some of the patterns 
are conventional, and some show Chinese influence, 
but a very large number of them are naturalistic 
in character. i 

It is to be regretted that the undoubted extrava- 
gancies which characterised the original work of a 
few years ago should have led to such a widespread 
demand for old designs. People complain of the 
dearth of good designers, but at the present moment 
those that we have appear to be getting very little 
opportunity of showing what they can do. Most 
of the important “new” designs seem now to be 
adapted from old ones, and the majority of patterns 
for the simpler kinds of decoration are of a quite 
insignificant character. 


Bricks, Tiles and Metalwork.—Brickwork was, 
of course, largely represented, but in most cases it 
was quite simple and unornamental. The exhibit of 
the Ravenhead Sanitary Pipe and Brick Co., Ltd., 
was, however, an exception, for one of its walls, 
built of unglazed bricks, was adorned with a lion 
in low relief, composed of a number of moulded 
bricks. The animal itself, as well as its method 
of execution, had evidently been suggested by the 
famous frieze from Susa in the Louvre. Its effect 
on this coarser material, with no enrichment from 
coloured glazes or enamels, was naturally not so 
fine as in the original, but the experiment seemed 
at least worth the making, 

In glass tiles there is a very marked improve- 
ment as regards taste, and some of those exhibited 
—of a cool, greenish shade—strike one as the ideal 
decoration for a bathroom. Of clay tiles there 
seemed rather fewer than usual this year. That, 
however, was largely because at the present 
moment the types of fireplace most in vogue do 
not seem to provide as much scope for tiling as 
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those of a few years back. This probably accounts 
also for the fact that panelled surrounds are com- 
paratively little used nowadays. There were, 
indeed, a few slabbed-up panels shown at Olympia, 
but they were, almost without exception, of a 
simple kind of “ Adams” design, whilst the greater 
part of the tiling shown consisted of tiles glazed 
all in one colour. Many of these, however, were 
glazed on an uneven surface, or in some way given 
a flecked or mottled appearance. Some of them 
were quite satisfactory in effect, but in a good 
many of the cases the roughness of the surface had 
been considerably overdone, so that the work pre- 
sented a rather unpleasantly variegated appearance. 
A slight variation in the surface of the tile helps 
the glaze to show to the greatest advantage, by 
giving greater depth in some places than in others, 
but it is easy to carry this kind of thing too far, 
and when that is done it results in a kind of 
affectation which cannot fail to be unpleasant. 
However, as the tiles shown were mostly included 
in the exhibits of various firms of stove and fire- 
place makers, who are not primarily interested in 
this portion of their show, it is quite possible that 
the level of work at Olympia does not fairly repre- 
sent what is being done by the best tile-makers, 
Some firms, at any rate, are certainly doing better 
work than the majority of the tiles shown at 
Addison Road would have led one to expect. 

India-rubber floor tiling was exhibited by two 
firms, but, whilst some of their simple geometric 
patterns were eminently successful, the attempts 
at floral designs, and the more ambitious work 
generally, were not artistic triumphs. The metal- 
work of all kinds was unusually interesting, and 
presented the same feature as the other exhibits— 
a sober tastefulness which was very welcome. 
This was specially noticeable in the case of the 
fireplaces, some of them founded on old models. 
Several of the bright steel surrounds were very 
attractive—when one did not stop to think of the 
labour involved in keeping them clean—and the 
overmantels, whether of wood or marble, were for 
the most part kept well within bounds and not 
overloaded with unnecessary carving or a multi- 
plicity of mouldings. The gas-stoves, too, showed a 
great improvement, not only as regards added 
ornament, but in their general shapes and pro- 
portions. 

The steel partition and grille shown by the Art 
Metal Construction Co., Ltd., went to prove that 
safety from fire is not incompatible with simply 
but effectively artistic design. 

When we turn to wrought iron, the output of 
the Albany Forge, though at times rather florid, 
was on the whole very satisfactory, and the photo- 
graphs, shown by the same firm, of shop fronts in 
wrought iron and bronze were restrained and 
dignified, and quite the right kind of thing for their 
purpose. Many of the smaller metal accessories, 
such as handles for casements, doors, and the like, 
were good in proportion and very unobtrusive. 

In electric light fittings there was a striking, 
absence of flounced and frilled shades, and the glass 
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fittings were far less fussy than they used to be. 
Some of the cut-glass globes were pretty in effect 
and admirably adapted for diffusing the light, and 
the wrought metal brackets and coronas shown by 
Messrs. Osler, several of them copied and adapted 
from old work, were very satisfactory. 


GENERAL NOTES. 


THE WoRLD’s Cocoa TRADE. — Raw cocoa is 
handled principally through middlemen at both 
shipping and receiving ports. Consumers of raw 
cocoa—that is, the manufacturers of chocolate and 
other cocoa products—do not deal direct with 
planters, and few manufacturers themselves own 
plantations. The Portuguese islands San Thomé 
and Principe, Ecuador, Brazil, Trinidad, Gold 
Coast, Venezuela, and the Dominican Republic, are 
the principal growers of cocoa. San Thomé and 
Principe cocoa is practically all handled through 
Lisbon. The leading shipping points in the other 
countries mentioned are Guayaquil in Ecuador, 
Bahia in Brazil, Port of Spain in Trinidad, Accra 
in the Gold Coast, La Guaira in Venezuela, and 
Sanchez in the Dominican Republic. The United 
States ranks first in the list of cocoa-consuming 
countries, followed by Germany, France, England, 
Holland, Switzerland and Spain in the order named., 
New York is the principal cocoa market in the 
United States. In Europe the principal markets 
are Hamburg, Havre, and London. 


New PROCESS FOR THE PURIFICATION OF OLIVE 
O1n,.—A Corsican journal, Za Corse Agricole, states 
that a new industry has lately sprung into exist- 
ence in the South of France. Under the title of 
‘‘deodorised oil,” an oil has made its appearance 
during the last few months on the markets of 
Nice, Salon, and Marseilles. This is obtained by 
the treatment of inferior grades of olive oil, quite 
unfit for the table, by a special process, which renders 
them perfectly palatable. By this new process, 
which is the practical application of a German 
patent, even the most inferior qualities of refuse 
oil, scarcely fit for industrial purposes, are deprived 
of their disagreeable taste, dark colour, and un- 
pleasant odour, at a cost of from 5 to 10 francs per 
quintal (from 2s. to 5s. per cwt.). By this method 
it will be possible to utilise some of the inferior 
grades of oil which are so largely produced in 
Spain, Greece, and Asia Minor, and have been 
only available for industrial purposes. On the 
other hand, it will be interesting to learn how far 
the oil produced by the new process can be dis- 
tinguished from the true virgin oils, and how 
the public can be protected from the fraudulent 
admixture of the so-called deodorised with genuine 
table oils, and whether its use, from an hygienic 
point of view, can be allowed. 


COMMERCE OF JAPAN, 1912.—A report from the 
Italian Legation at Tokio gives the following 
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statistics respecting the foreign trade of Japan for 
the. year ending December 31st, 1912, which have 
been recently published by the Imperial Govern- 
ment of that-country. The values were :— 
_Exports . . 506,582,000 yen.” 
Imports. . . . . 608,715,000 , 


Total . .1,110,297,000 ,, 


This shows a difference of 97,133,000 yen in the 
value of the imports above that of the exports. 
Compared with the previous year the above figures 
show an increase of 75,068,000 yen, or 17 per cent. 
in the value of the exports, and 105,566,000 yen, 
or about 21 per cent. on that of the imports, 
making a total of 180,634,000 yen. This increase 
is chiefly noticeable in the commercial relations 
of Japan with America, as well as with the prin- 
cipal markets of Asia. The trade with Korea, 
which is not included in the above figures, exceeded 
63 millions of yen last year, an amount which has 
never been reached before. Compared with 1911, 
there appears to have been a falling-off in the 
value of the imports of printed and woven cotton 
goods, mercerised cotton fabrics, serge, woollen 
fabrics,‘ bean cakes, indigo, petroleum, rails, whilst 
on the other hand the returns show a considerable 
increase in the imports of cotton, wool, iron, steel, 
artificial manures, rice, machinery, and paper. 
The exports of crude silk fabrics, rice, camphor, 
. and tea were less, whilst a considerable increase in 
those of raw silk, cotton yarns, and straw plaits 
was especially noticeable last year. 


THE INSTITUTE oF METALS.— The annual autumn 
meeting of the Institute of Metals will this year, 
under the presidency of Professor A. K. Hunting- 
ton, Assoc.R.S.M., for the first time since the 
Institute’s formation in 1908, be held on the Con- 
tinent. It will take place in connection with the 
Ghent International Exhibition, the dates fixed 
being August 28th, 29th, and 30th. Among many 
important papers to be communicated will be the 
Report of the Corrosion Committee. Details with 
regard to travelling arrangements, tickets at special 
rates, etc., will be announced later. Gentlemen 
desirous of attending the Ghent meeting of the 
Institute of Metals should send in their forms of 
application for membership to the secretary of the 
Institute of Metals, Caxton House, Westminster 
S.W., at the earliest possible moment, and not 
later than July 31st. 


New WATERWAYS IN F'RANCE.—Various schemes 
for the further development of the waterways in 
France are under consideration at the present 
‘time. It will be necessary to construct a number 
of large new canals, and to deepen and straighten 
many of the existing ones. Some of the larger 
schemes will take some time before they could be 
carried out, but immediate and important economic 
results could be gained by utilizing to better 
advantage the canals already in existerice. 


* The yen = 2s. 04d..in English currency, or, roughly 
speaking, one-tenth of a £. 
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MEETINGS OF THE SOCIETY. 
: COLONIAL SECTION. 


Wednesday afternoon, at 4.30 o’clock :— 

May 21.—Tse Ricur Hon. Sir JOSEPH 
GrorGeE Warp, Bart., K.C.M.G., “New Zea- 
land as a Place of Residence.” 


INDIAN SECTION. 
Thursday afternoon, at 4.30 o’clock :— 

May 29.—Sre Joun Benton, K.C.LE., 
M.Inst.C.E., late Inspector-General of Irriga- 
tion, “ Irrigation in India.” Sim FREDERIC 
W. R. Fryer, K.C.S8.1., will preside. 


MEETINGS FOR THE ENSUING WEEK. 


TUESDAY, MAY 13...Royal Institution, Albemarle-street, W., 
3 p.m. Professor W. Stirling, ‘‘ Recent Physio- 
logical Enquiries—Ductless Glands and their 
Dominating Influence.” (Lecture III.) 


WEDNESDAY, MAY 14...University of London, King’s College, 
Strand, W.C., 5 p.m. Rev. T. J. Lawrence, 
« Colonial Problems—the Colonies in International 
Law.” 


THURSDAY, MAY 15...Chemical Society, Burlington House, 
W.,8.30p.m. 1. Messrs. T. M. Lowry and H. R. 
Courtman, ‘Studies of Dynamic Isomerism. 
Part XV.—The Influence of Light on Isomeric 
Change.” 2. Messrs. A. W. Crossley and W. R. 
Pratt, “Derivatives of o-xylene. Part III.—The 
Presence of a Mobile Nitro Group in each of the 
two Trinitro-o-xylenes.’ 3. Messrs. A. W. Crossley 
and 8. Smith, ‘‘ Derivatives of o-xylene. Part 
IV.°— Synthesis of 4 : 5-dibromo-3-o-xylenol.” 
4. Messrs. J. C. Cain, J. L. Simonsen, and ©. 
Smith, “Synthesis of Unsymmetrical Derivatives 
of Deoxybenzoin.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Mr. E. Armstrong, ‘‘ Florentine Tragedies—The 
Burning of Savonarola.” 

Historical Society, 7, South-square, Gray’s Inn, W.C., 
5p.m. Rt. Rev. Abbot F. A. Gasquet, ‘‘ Recent 
Historical Research in Roman Archives.” 


Numismatic Society, 22, Albemarle-street, W., 
6.30 p.m. 5 


FRIDAY, MAY 16...Chadwick Public Lectures, at the London 
School of Economics, Clare Market, W.C., 8 p.m. 
Professor Karl!Pearson, ‘‘ Infant Welfare.” (Lec» 
ture I.) 


Royal Institution, Albemarle-street, W., 9 p.m. 
Captain ©. G. Rawling, ‘‘The Pigmies of New 
Guinea.” 

Sanitary Institute, Town Hall, Cheltenham, 7.30 
p.m. Drs. J. H. Garrett and J. M. Martin, ‘‘ Aids 
and Hindrances to the Present-day Efforts to 
Diminish Tuberculosis.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W., 8 p.m. Mr. W. P. Durtnall, ‘‘ Electrical 
Propulsion of Ships.” 


Physical Society, at the Imperial College of Science 
South Kensington, S.W., 8 p.m. 


SATURDAY, MAY 17...Royal Institution, Albemarle-street, 
W.,3p.m. Mr. H. A. Humphrey, ‘The Humphrey 
Internal-Combustion/Pump.” (Lecture II.) 
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NOTICES. 


NEXT WEEK. 

WEDNESDAY, May 21st, 4.30 p.m. (Colonial 
Section.) Tue Ricut Hon. SIR JOSEPH GEORGE 
Warb, Bart., K.C.M.G., LL.D., “ New Zealand 
as a Place of Residence.” 


NORTH LONDON EXHIBITION 
TRUST. 

In 1865 the Committee of the North London 
Working - classes and Industrial Exhibition 
(1864) presented to the Society of Arts a sum 
of £157, the balance of the surplus from that 
Exhibition, with a view to the annual award of 
prizes for the best specimens of skilled work- 
manship exhibited at the Art Workmanship 
Competitions of the Society of Arts. The Art 
Workmanship Competitions were discontinued 
after 1870, but since that date various prizes 
have been awarded under this Trust. Prizes 
were offered to the students of the Artistic 
Crafts Department of the Northampton In- 
- stitute, Clerkenwell, in 1903, and have been 
continued annually to the present time. These 
have been awarded, for the present year, as 
follows :— 

Senior Section—Prize of £3 and a Certificate to 
Alfred Frank Hardiman for a Sketch Model for 
a Memorial. 

Junior Section—Prize of £2 and a Certificate to 
Thomas Hugh Tilyard for specimens of Die- 
sinking. 

The awards have been made on the recom- 
mendation of Mr. Alan S. Cole, C.B. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

A meeting of the Indian Section was held 
on Thursday, April 17th, 1913; Sır HERBERT 
THIRKELL Waite, K.C.LE. (late Lieutenant- 
Governor of Burma), in the chair. 


THE CHAIRMAN, in introducing the reader of 
the paper, said that Mr. N. G. Cholmeley, as 
Commissioner of the Division in which the most 
important oil-fields of Burma were situated, 
had the general control of them; and, with the 
exception, perhaps, of professional technical 
experts, there was nobody more qualified to 
speak on the subject of the paper. 


The paper read was— 


THE OIL-FIELDS OF BURMA. 
By N. G. CHotmetey, C.S.I., 


Late Commissioner, Magwe Division, Burma. 


After I had been asked to read a paper before 
the Society on the oil-fields of Burma, I was 
somewhat disconcerted to find that the subject 
had already been dealt with incidentally by Sir 
Thomas Holland only two years ago, in a paper 
on “The Trend of Mineral Development in 
India.” His description of the oil-field of 
Burma was so full and detailed that it appeared 
to me that, without telling a twice-told tale, 
there would really be very little left to be said 
which would be worthy the attention of the 
Society, especially as I could hardly hope to 
deal with the subject with the fulness of know- 
ledge commanded by that eminent geologist. 
However, on stating this objection, I was kindly 
assured that the Society would be glad to hear 
some further account of the Burma oil-field, and 
the methods of working it, rather from the 
popular point of view, apart from its more 
strictly commercial or geological aspects, and it 
is in the hope that these gleanings in a field 
already partly reaped may still prove of some 
interest that I venture to present them to-day. 

Except to people who are well acquainted with 
the Province of Burma, or who, on the other 
hand, have made some study of the sources of 
the world’s oil-supply,it often comes as a surprise 
to learn that that province is a very considerable 
producer of petroleum. With Burma they usually 
associate rice, teak, rubies—dacoits and malaria 
perhaps; but petroleum, unless it be in the shape 
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of those small bottles of clear liquid known as 
Rangoon oil, and used for cleaning fire-arms, is 
not a commodity which is often connected with 
the youngest, and perhaps the fairest, of our 
Indian provinces. Yet the Burma oil-field was 
producing its modest output of oil long before 
1859, when Colonel Drake first struck oil in 
America, and the great fields of Pennsylvania 
and Ohio literally burst upon an astonished 
world, heralding the advent of new industries 
and new means of locomotion. 

The Burma oil-field is not among the great 
oil-fields of the world, Its annual output of 
220 million gallons or so is a mere drop in 
the ocean of the world’s production, being far 
exceeded by that of the United States, Russia, 
Galicia, Rumania, and the Dutch East Indies, 
from which countries, in the order named, the 
oil-supply of the world is mainly derived. It 
enjoys, however, the distinction at present of 
being the biggest producer within the British 
Empire, and if the saying credited to the inventor 
of the Diesel oil-engine—that “‘for power-genera- 
ting purposes oil will entirely displace solid sub- 
stances before many years are past’’—ever comes 
true, the importance of an oil-field of our own, 
more especially for Admiralty purposes, can 
hardly be overestimated. In a few years the 
requirements of the Navy will probably amount 
to hundreds of thousands of tons of liquid fuel 
annually, and at present practically the only 
other sources of petroleumin the British Empire, 
besides Burma and the small Assam field, are the 
oil-fields of Canada—the output of which has 
remained almost stationary for some thirty 
years—and those of Trinidad, which are pro- 
mising enough, but are as yet in their infancy. 

There are in Burma, as a matter of fact, two 
quite distinct oil-fields which are in process of 
being worked, for besides the main field in Upper 
Burma, which I propose to describe to-day, 
there is a small field near the Aracan coast, on 
the islands of Ramree and Cheduba; it is, 
however, more notable for the production of 
strange phenomena in the shape of mud vol- 
canoes and volcanic islands—which rise in a 
night and are washed away in a few months— 
than for that of oil, the entire yearly output 
being only about 55,000 gallons. There appears 
to be little probability of an enhanced production 
from this field, which seems to be of no commercial 
importance. 

The Burma oil-field proper is situated in four 
‘sections on opposite sides of the Irrawaddy, 
about two-thirds of the way up from Rangoon 
to Mandalay. It begins at Minbu, on the 
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west bank of the river, just above the twentieth 
parallel of latitude, and about eighty miles 
above the old military station of Thayetmyo, 
and ceases for practical purposes, so far 
as at present known, a few miles north of 
Yenangyat, on the same bank, about seventy 
miles further up and a few miles below Pagan, 
the famous old capital of Burma. Far the most 
important part of it, however, lies on the east 
bank, this portion being divided into the 
Yenangyaung field, twenty-six miles above 
Minbu, and that at. Singu about twenty miles 
higher up. The relative importance of these 
sections may be gauged by their respective 
outputs, which in 1911 were as follows ;— 


Gallons. 
Yenangyaung 166 , 494, 000 
Singu . 50,576,000 
Yenangyat 4,476,000 
Minbu . 632,000 
Total 222,178,000 


The total production was about 5 per cent. ahead 
of last year, and about 3 per cent. less than in 
1909, which was the largest yet recorded. The Ye- 
nangyaung section, besides being far the largest 
producer, is also much the most interesting of 
the four, both on account of its antiquity and 
because it is the only section on which the old 
Burmese system of oil-winning has been carried 
out on any considerable scale. A very complete 
summary of the history of the Yenangyaung field 
is to be found in a Report on the Petroleum 
Industry in Upper Burma by Dr. Fritz Noetling, 
of the Geological Survey of India, published in 
1892, from which I have drawn largely in the 
following account. . 
There are various scientific theories as to how 
the oil comes to be where it is, but the Burman 
has one which satisfies him much better than 
any of these. I will give the story as told by 
U Pe, one of the Twinzayos or hereditary well- 
owners. Yenangyaung was originally known as 
Seiktha Kundauk Myo. In the year 268 of the 
Burmese era (about a thousand years ago), Sale 
Minkwe murdered Kannet Min, king of Pagan, 
and ruled in his stead. The wife and relatives of 
the murdered king fled, and eventually reached 
Seiktha Kundauk. There they settled down, and, 
while searching for firewood in the jungle, they 
found pits of fragrant earth, and, having reported 
this to the chief local official, they obtained the 
sole right of extracting and selling the substance. 
These persons were the ancestors of the present 
hereditary oil-miners, or Twinzayos. About 
two hundred years later, King Alaungsithu, of 
Pagan, making a royal progress through his 
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realm on his magic raft, with his queens, 
-his ministers, and his captains, arrived at 
Yenangyaung, then called Yenantha, “ Frag- 
rant water.” The seven queens, with their 
retinue, went for an excursion ashore. Near 
the present Twingmadaw ravine they found 
`a pit of sweet-scented earth. They sported and 
played and anointed themselves with the 
fragrant substance, and so engrossed were they 
that they let the proper hour pass to pay their 
respects to the king. Alaungsithu waited for 
them at the place now called Minlindaung. When 
they returned they explained that they had 
. found a pit of fragrant earth, and had become 
so engrossed in playing with it that they had 
forgotten the hour of return. The king was 
greatly incensed, and said: ‘‘ Let the queens 
who love scented earth more than me, their lord, 
be put to death.” Hearing their fate, the queens 
made the following adjuration: “‘ From too 
much love of this fragrant earth we must now 
die. Let it lose its fragrance and become an 
everflowing stream of foul-smelling oil, and let 
those who collect it pay us honour as their pro- 
tecting deities.” They were then executed and 
became Nats (elemental spirits). The brother 
of the queens, forgetting himself in his sorrow 
for their fate, washed his head on the prow of 
the royal raft, and the king was so angry at this 
disrespect that he had him executed, and he also 
became a Nat. 

Another variant of the same story, evidently 


invented to support the claim of the twenty-four. 


hereditary oil-miners, is to the effect that the 
angry king, having killed the queens, turned by 
his magic power the perfumed water into the 
present malodorous fluid. The queens, however, 
promptly became Natseins—green fairies—a fate 
that usually befalls persons who die untimely; 
and the next day, when the king attempted to 
leave, they held back his rafts and would not 
allow them to move until they had all been 
properly provided for. The king, therefore, laid 
down the limits from within which the fluid, 
henceforth known as “ yenan ” (stinking water), 
should be produced, ordained that the area 
should belong to twenty-four hereditary families, 
and that they should provide by the sale of the 
yenan for the worship of the seven Natseins, who 
then allowed him to proceed on his way. Need- 
less to say, the limits laid down by the king 
contain the pick of the oil-producing area, but 
I regret to say that the interests of the Natseins 
appear to have been entirely neglected by the 
oil-producing companies. Whatever legendary 
origin may be claimed by the twenty-four 
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° 
fortunate inheritors of the rights over one of the 
richest of the world’s minor oil-fields, local tradi- 
tion assigns them a far humbler descent. The 
story goes that some hundreds of years ago a 
certain king of Burma, having made a successful 
raid into Aracan, brought „back some prisoners 
of war, and having built a pagoda not far from 
Yenangyaung, called the Bayin Paya, he placed 
the prisoners in charge of it as pagoda-slaves. 
They subsequently found oil in the neighbour: 
hood, and were given the right to dig for it con- 
tingent upon their service to the pagoda. It is 
darkly hinted that the names of these original 
grantees were inscribed on the record stone kept 
at the pagoda, but that at about the time of the 
annexation of Upper Burma in 1885, the then 
right-holders had the stone broken up and cast 
into the river, in order that their lowly origin 
might not be brought to light. Be this as it may, 
the hereditary miners have been in possession 
from a good deal further back than we have any 
definite information. How long the wells have 
been worked cannot be stated. Dr. Noetling 
finds the first mention of them in Captain George 
Baker’s ‘‘ Journal of an Embassy to the King 
of Burma ” in 1759, where it is said that “ at 
this place [Raynangome, as he calls it] there are 
about two hundred families who are chiefly 
employed in getting earth-oil out of pits: The 
first European visitor who has left any account 
of the oil-field was Major Symes, who in 1795 
spent a few hours at Yenangyaung on the return 
journey from his embassy to the Court of Ava. 
His account is short, and in some respects 
inaccurate, but it is interesting as showing that, 


.in the hundred years before the annexation of 


Upper Burma, the methods of working the field 
had not changed in any single particular, and 
no advance of any kind had been made. Major 
Symes was followed only two years later,in 1797, 
by Captain Hiram Cox, resident at Ranghong— 
as he spells Rangoon—who wrote a “ Journal of 
a Voyage from Ranghong up the River Erai- 
waddy to Amarapura, the Present Capital of 
the Burma Empire,” which included ‘ An 
Account of the Petroleum Wells in the Burmese 
Dominions.” This account, which is given im 
extenso by Noetling, is very full and accurate, and 
—though written 116 years ago—except in some 
minor particulars, gives a faithful description of 
the methods of working the native wells obtain- 
ing up to quite a recent date. I shall, therefore, 
let Captain Cox speak for himself. He says: 
‘“ At noon we came to the centre town of 
Rainanghong, At 2 p.m. I set off from my 
boat... Our road lay to E.N.E., through 
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dry bars of loose sand in the watercourses and 
over rugged arid downs and hillocks of the same 
soil, the growth on them consisting of scattered 
plants of Euphorbicem (sic), the Cassia-tree, 
which yields the Terra Japonica, commonly 
called Cutch or Cut,.also a very durable timber 


for lining the oil-wells; and, lastly, the hard | 


bear or wild plumb common in Hindustan.” 
After a walk of about three miles they reached 
a group of wells which they were informed were 
180 in number, there being another group of 
340 more at a place four or five miles to the N.E. 
These numbers, by the way, are probably much 
exaggerated; the total number of wells was 
probably not more than 300 altogether. He con- 
tinues: ‘‘In making a well the hill is cut down 
so as to form a square table of 14 or 20 ft. for the 
crown of the well, and from the table a road is 
‘formed by scraping away an inclined plane for 
the drawers to descend in raising the excavated 
earth from the well, and subsequently the oil. 
The shaft is sunk in a square form and lined, as 
the miner proceeds, with squares of cassia-wood 
staves, the staves are about 6ft. long, 6ins. 
broad, and 2ins. thick,are rudely jointed and 
pinned at right-angles to each other, forming a 
square frame about 44 ft. in the clear, for the 
uppermost ones, but more contracted below; the 
machinery used in drawing up the rubbish, and 
afterwards the oil, from the well, is an axle cross- 
ing the centre of the well and resting on two 
rude-forked stanchions, with a revolving barrel 
on its centre, like the nave of a wheel, in which 
is a score for receiving the draw-rope, the bucket 
is of wicker-work covered with dammer, and 
the labour of the drawers, in general three men, 
is facilitated by the descent of the inclined plane, 
as water is drawn from deep wells in the interior of 
Hindustan. Toreceive the oil one manis stationed 
at the brink of the well, who empties the bucket 
into a channel made on the surface of the earth 
leading to a sunk jar, from where it is ladled into 
smaller ones, and immediately carried down to 
the river, either by coolies or on hackeries. When 
a well grows dry they deepen it. They say none 
are abandoned for barrenness. Even the death 
of a miner from mephitic air does not deter 
others from persisting in deepening them when 
dry. Two days before my arrival a man was 
suffocated in one of the wells, yet they afterwards 
renewed their attempt without further accident. 
I recommended trying the air with a candle, 
but seemingly with little effect.’’ Here it may 
be stated that it was fortunate for Captain Hiram 
Cox that the Burmans knew their business better 
than he did, for had they been so misguided as 
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to take his advice, and lower a candle down a 
well full of petroleum vapour, the immediate 
result would have been a violent explosion, 
which would have wrecked the well, and as 
Captain Cox would doubtless have been peering 
down to watch the effect of his prescription, he 
certainly would not have lived to return to 
“ Ranghong ” and describe his experiences. He 
goes on: “ A man who was lowered into a well 
of 110 cubits (about 180 ft.) in my presence and 
immediately drawn up, perspired copiously at 
every pore. Unfortunately, I had no other means 
of trying the temperature. The oil is of a dingy 
green and odorous; it is used for lamps, and 
boiled with a little dammer—a resin of the 
country—for painting the timbers of houses and 
the bottoms of boats, ete., which it preserves 
from decay and vermin. Its medicinal qualities, 
known to the natives, is as a lotion in cutaneous 
eruptions, and as an embrocation in bruises and 
rheumatic affections.” I may say that crude oil 
still enters into*the Burman’s pharmacopeeia, 
and some native doctors even prescribe it inter- 
nally, though the effect is admittedly uncertain. 
Later on Captain Cox says: “‘'To me the smell 
of the oil was grateful and fragrant,” therein 
disagreeing with the next visitor to the field— 
Crawford—who says: “It has a pungent aro- 
matic odour offensive to most people”; and, 
indeed, it is hard to imagine anybody, except, 
perhaps, an original shareholder in the Burma 
Oil Company, finding the smell of crude oil 

“ grateful and fragrant.’’ Captain Cox estimated _ 
the out-turn of the wells at 92,781 tons 1,560 Ibs., 
valued at 889,737 sicca rupees annually, but 
these figures are based on information that is 
certainly incorrect, both as to the number of 
wells and their out-turn, and are, no doubt, 
greatly exaggerated. He says that at the wells 
the price of the oil was 7 annas 6 pies per 
cwt.; at the post of Ranghong it sold at 
3 sicca rupees 3 annas 6 pies per cwt. The 
well-head price is now about 12 annas 3 
pies per cwt. One wonders whether it was 
exported to England in those days from the 
post of Ranghong, and, if so, what it was used 
for. Captain Cox concludes: “ To conclude, 
the oil is a genuine petroleum possessing all the 
properties of coal-tar, being, in fact, the self- 
same thing, the only difference is that Nature 
elaborates in the bowels of the earth for the 
Burmans that for which European nations are 
obliged to the ingenuity of Lord Dundonald.” 
This Lord Dundonald, I find, discovered and 
patented the first process for distilling tar from 


coal in 1797, before which time the only artificial 
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tar known was that obtained from pine and 
other trees, now known as Stockholm tar. 

Twenty-nine years later, in 1826, the wells 
were again visited by Crawford, who gives a 
very similar account of them in his “ Embassy 
to Ava.” He reckoned the number of wells at 
about two hundred, and the annual out-turn 
at about 34,380 tons, value 660,000 ticals 
(about £82,500), the average daily output being 
about 830 lbs. per well. Noetling estimated the 
average output in 1891 at about 165 lbs. per well, 
and this although the wells had become a good 
deal deeper, so that it is clear that the shallowest 
sands were even then showing signs of exhaus- 
tion. In 1858, thirty-two years later, the oil- 
field was visited by Captain F. Yule, in the 
course of his mission to Ava. His description 
again tallies with that of his predecessors; but 
here for the first time we get a reference to the 
export trade which has since attained such great 
dimensions. He says: “There is now a con- 
_siderable export of the article from Rangoon to 
England, and one of the Rangoon houses had a 
European agent residing on the spot. The 
demand in England is, I believe, for use to some 
extent as a lubricating oil, but it is also employed 
by Price’s Company, at Lambeth, in the manu- 
facture of patent candles, and has been found 
to yield several valuable products. It has sold 
in the London markets at from £40 to £45 a ton. 
The ordinary price of the article in Burma used 
to be one tical the hundred viss, or about 16s. 
the ton. Lately, in consequence of the demand 
from Rangoon, it has risen to about 35s. a ton.” 
Some of the modern oil companies must sigh for 
the good old days when crude oil could be bought 
at the wells for 16s. a ton, and sold in London 
for £45. Needless to say, no crude oil reaches 
London nowadays, but the best refined oil can 
be bought for about £11 a ton. 

What amount of oil was exported in those 
days I do not know, as the earliest tables of 
foreign trade of Burma which I have been 
able to find begin at 1865. Even these tables 
give no quantities, only values. From them I 
learn that the export of oil from Rangoon to all 
ports for the years 1865 to 1870 averaged in 
value about 71,000 rupees. In those days the 
refining of oil and its use as an illuminant were 
apparently unknown in Europe. In Burma it 
was used in the ordinary rough earthenware 
saucer lamp, for the protection of timber against 
weather and white ants, for the preservation of 
palm-leaf manuscripts, and as a medicine. 

So much for what may be called the ancient 
history of the oil-field. Upto the annexation of 
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Upper Burma in 1885 no change was made in 
the method of working, and though the occupa- 
tion of Pegu in 1853 stimulated the export of oil 
to that province the amount remained at much 
the same figure up to the annexation of the 
Upper Province, and of this a relatively small 
proportion was exported from Rangoon. In 
1880 the total production was probably about 
2,500,000 gallons ; by 1890 the production had 
risen to over 4,000,000 gallons ; in 1900 it was 
close on 38,000,000; and in 1910, 211,500,000 
gallons were produced, with an export of over 
106,000,000 gallons, besides some 5,000,000 Ibs. 
of paraffin-wax and candles. This enor- 
mous increase, of course, meant that some 
new factor was at work. This is to be found in 
the appearance on the field of Western capital 
and Western methods of working. In 1887 the 
Burma Oil Company, having acquired by a lease 
from Government the blocks of land adjoining 
the native reserves, put down their first drilled 
well, and the new era began. 

The modern traveller who wishes to follow 
the example of Captain Cox and Major Symes 
and see the oil-fields of Burma, will do it much 
more quickly and comfortably than did those 
early visitors. Some twelve hours in the train 
from Rangoon will bring him to Prome, where 
he will get on board one of the Irrawaddy flotilla 
steamers, which will drop him at Minbu the first 
night, or at Yenangyaung on the morning of the 
second day. 

If he has gathered his impressions of Burma 
from descriptions of the country as it was 
popularly envisaged before the annexation of 
the Upper Province in 1885, he will be con- 
siderably surprised and perhaps disappointed, as 
he leaves the old province and, crossing the 
former frontier a little above Thayetmyo, 
gradually passes up into Upper Burma. As far 
as Prome little change is apparent; on both sides 
of the railway an endless succession of paddy- 
fields wheels past, dotted with prosperous villages 
and frequent pagodas, varied by short stretches 
of dense evergreen forest. ‘The air is the air 
of Rangoon—moist, warm and enervating, even 
in the cold weather. After leaving Prome the 
scenery changes. The flat paddy-plains of the 
delta have given place to undulating country, 
gradually rising on the west to the blue heights 
of the Aracan Yoma Range, which separates: 
Burma proper from Aracan and the Bay af 
Bengal, and, byintercepting the monsoon current, 
is responsible for the dry climate of much of 
Upper Burma. No more paddy-fields wilt be 
seen during the day’s journey to Minbu by the 
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river, and soon after Thayetmyo is passed the 
increasing dryness of the country will be notice- 
able. By the time Minbu is reached, where the 
steamer will probably tie up for the night, the 
traveller will seem to be in a different country. 
The very air is different, for here it is dry and 
bracing for three-quarters of the year, and if 
February is not yet passed the night is pleasantly 
cold, and he will probably make the same 
observation as did Captain Hiram Cox, namely: 
“ Wind easterly, sharp and cold, thick fog on 
the river till after sunrise.” In Rangoon at 
dawn the bamboo hedges will be tipped with 
drops of water, and the grass green and damp 
with dew, but here the grass is brown already, 
many of the trees leafless, and the bamboos 
stunted and dried up. By these tokens he will 
know that he has entered the dry zone of Upper 
Burma, where the rainfall ranges between 20 ins. 
and 35 ins., and is precarious at that. Though 
hot enough in summer—a shade temperature of 
108° to 110° not being uncommon in April and 
May—the absence of malarial fever and the 
coolness of the winter months make the climate 
of the oil-field and the dry zone generally very 
fairly healthy, and the large number of 
Europeans and Americans who work on the 
field enjoy as good health as in any part of 
Burma. 

At Minbu it will soon be realised that the 
goal is in sight, for on the low range of hills 
immediately behind the halting-place of the 
steamer, the traveller will not fail to have 
observed one or more of the derricks that 
indicate that an oil-well is in process of being 
sunk or of producing oil. The Minbu field is the 
latest and most hopeful development of the oil- 
winning industry. Just behind Minbu there are 
two or three groups of mud volcanoes, which are 
visible from the river. These are simply craters 
of bluish-white mud, ranging from flat pools, 
from which gas bubbles rise sluggishly and 
break, to miniature mountains some 30 ft. in 
height, solid enough on the outside to allow of 
being climbed, but full inside of fine liquid grey 
mud. The crater at the top will be 5 ft. or 6 ft. 
across, and at intervals of half a minute or so 
an immense bubble of gas, the size of a washing 
basin, rises in the middle and bursts. These 
bubbles are filled with an inflammable gas; you 
can light the bursting bubble with a match if 
you are quick enough. The similar, but much 
larger, mud volcanoes in the Aracan oil-field are 
described in one of the Records of the Geological 
Survey of India as giving off “a gas consisting 
mainly of marsh gas, probably mixed with some 
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of the more volatile hydrocarbons usually 
associated with petroleum,” and, to judge from 
the smell, the gas from the Minbu volcanoes 
must be something very similar. The presence 
of these phenomena at Minbu naturally led to 
the hope that where the gas came from 
petroleum could not be far off, and a good deal 
of prospecting was done during several years 
without much result. In 1908 the Burma Oil 
Company put down a well about one and a half 
miles south of Minbu, which showed every 
perverse characteristic of which an oil-well is 
capable ; it went down crooked, it broke tools, 
it developed an incurable flow of water which no 
amount of cementing availed to overcome, and it 
finally became so intractable that at 3,230 ft. 
(the deepest but one ever reached in Burma) it 
had to be abandoned; but in the course of its 
wayward progress it demonstrated that oilincon- 
siderable quantities did exist in the strata through 
which it passed. Subsequent borings along the 
same fold of the anticline were more successful ; 
in 1910, 18,320 gallons of oil were obtained, 
and in 1911 the production from the Minbu 
wells was over 632,000 gallons. In 1912, about 
eighty wells had been sunk, and they were 
turning out some 300,000 gallons a month. 
More than half of these belonged to the Burma 
Oil Company. Although the produciion on the 
Minbu field has thus gone up considerably, the 
results are on the whole disappointing. The 
wells are small, they mostly come in at fifteen to 
twenty barrels a day, and their production soon 
falls off. No big well has as yet been found on 
this side. 

After leaving Minbu, some two hours’ steaming 
brings us to Yenangyaung, “Stinking water 
stream,” as the Burmese name signifies. Long 
before reaching the oil town, the surface of the 
great river, here often more than a mile in 
width in the rainy season, may be seen to be 
streaked and spotted with the iridescent scum of 
oil brought down by the streams that drain the 
field, or dropped-by leaky oil-boats ; and as the 
town is approached, the all-pervading smell of 
petroleum, which is never absent at Yenang-- 
yaung, begins to assail the nostrils. Below the 
town, near the village of Nyaunghla, will be seen 
on the top of the sandstone cliffs the bungalows 
of the officials of the Burma Oil Company, their 
huge storage-tanks like great gasometers, and 
the pumping-station of the pipe-line which 
conveys their oil to Rangoon. Higher up the 
river, on the high land behind the town, con- 
trasting strangely with its dainty white and gold 
pagodas, may be seen the dense forest of derricks, 
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gaunt and hideous, proclaiming the race for 
material prosperity as the pagodas do the 
Buddhists’ contempt for all such idle pursuits. 

For a most interesting account of the Yenang- 
yaung oil-field, its history and prospects, I would 
invite your attention to Sir Thomas Holland’s 
paper of May 12th, 1911, which left little unde- 
scribed except the actual methods of working, 
an account of which may, perhaps, prove of 
some interest. 

The Yenangyaung field is divided into the 
leased blocks, which were let by Government to 
the Burma Oil Company in the early days after 
the annexation of Upper Burma before any 
other companies appeared in the field, and the 
Reserves of Twingon and Beme, which were set 
aside by Government for the hereditary oil- 
miners, or Twinzayos, whose origin I have already 
discussed. With the exception of the parts of 
the Burma Oil Company’s leased blocks known 
as the Khodaung, or Nine Hills, the reserves 
contain the richest part of the oil-field, and that 
company for many years pursued unchallenged 
a policy of purchasing well-sites from the Twin- 
zayos and sinking wells on them. Before 1902, 
the year from which my acquaintance with the 
oil-field. dates, these sites could be purchased for 
sums varying from 20 to 100 rupees. In that 
year as much as 1,500 rupees was paid. From 
that time on, the threatened competition of 
other companies began to drive the price 
up. Up till 1906 the price had not exceeded 
3,000 rupees a site. In that year the Rangoon 
Oil Company appeared on the scene, and began 
leasing well-sites from Twinzas on the terms of 
payment of a royalty of eight annas for every 
barrel of crude oil won. The success of this 
scheme soon brought a host of other competitors 
into the field. By the end of 1906 the price of 
the best well-sites had risen to 5,000 rupees ; in 
1907 it rose to 10,000 rupees ; in June, 1908, to 
30,000 rupees ; and by the end of that year as 
much as 60,000 rupees (£4,000) was paid for a 
well-site in the best part of the field. This, of 
course, was a ““ boom ” value; the present price 
is from 7,000rupees to 10,000 rupees, but no 
doubt most of the best sites have already been 
sold and drilled on. The areas of the two small 
reserves are 295 and 155 acres respectively, and 
they contained 3,908 well-sites in all, all of 
which are or were the property of the Twinzayos. 
Of course, many of these are of little or no value, 
as they lie outside the anticlinal dome, where 
the oil has accumulated in the arches of the oil- 
sand, and the richest wells are found ; still there 
were enough rich sites to make the fortunes of 
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the Twinzayos many times over. These gentlemen, 
whatever their origin, are at present among the 
most fortunate persons in India. By a process 
of unearned increment, calculated to rouse a 
good Radical to fury, they have seen well-sites 
which, fifteen years ago, were worth 100 to 
150 rupees, increase in value to 40,000 or 
50,000 rupees; and many of them, simply by 
leasing their well-sites to companies for a 
royalty, have drawn for months together an 
income of 5,000 rupees or more a month, all the 
expenses of development being borne by the 
tenant company. An income of this sort is, of 
course, wealth beyond the dreams of avarice to 
a Burman of their class, and naturally the Twin- 
zayos have hardly yet learned to spend it. <A 
great deal goes in gambling, much in jewellery 
for the women-folk (the Burmese man seldom 
wears any, except, perhaps, one ring on the little 
finger set with a ruby or a large yellow diamond 
cut to a point), much in the construction of 
monasteries and pagodas and the feeding of 
priests—for every Burman is charitable—and 
much in fantastic purchases in the Rangoon 
shops. When I was last at Yenangyaung the 
gramophone was never silent in the streets, some 
wealthy men even keeping them going all night 
as a protection from thieves and dacoits. Of 
recent years some of the more far-seeing have 
invested their money in land in the well-irrigated 
tracts round Salin and Sagu, in the Minbu dis- 
trict, and these are probably the only ones who 
will profit permanently by their lightly-won 
wealth. The suggestion to deposit money in 
banks at 4 or 5 per cent. per annum meets 
the scorn it deserves, in a place where the bazaar 
rate may be anything up to that amount per 
month. 

The Twinzas mostly have their houses in the 
little town of Yenangyaung, close by the river- 
bank, whence they can ride up daily on their 
ponies to the oil-field about a mile behind to 
see how the companies to whom they have leased 
their well-sites are getting on with the drilling 
of their wells. 

The road to the oil-field is very unattractive, 
treeless and glaring, and deep in dust raised by 
the endless procession of creaking bullock-carts 
loaded. with heavy machinery going to the field, 
or with tins of oil coming down to the river. 
The soil is a sandy gravel, poor and barren, and 
vegetation is scanty, stunted, and thorny. The 
oil-producing area is a tableland rising to about 
300 ft. above the river, cut up by deep ravines, 
from the sandy cliffs of which oil oozes at 
intervals, and seamed in every direction by dry 
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watercourses. Across the largest of these, the 
Aungbanyo—which is over 100ft. deep with 
precipitous sides—the Burma Oil Company have 
thrown a wire suspension-bridge some 400 ft. 
long for foot traffic only, and this and the cart- 
road, which cuts the Twingon Reserve in two, 
are the principal means of communication 
between different parts of the field. The land is 
too valuable to be wasted on roads—and, indeed, 
the whole area has long since been allotted in 
well-sites to the Twinzas—so that to reach any 
particular well the visitor must pick out a 
devious track among derricks, boilers, and 
service-tanks, walking delicately over oil-pipes, 
steam-pipes, and -water-pipes shaken by. strange 


internal throbbings, and wires, avoiding with 


what success he may sloughs of oily mud, piles 
of materials, and the yawning mouths of hand- 
dug wells, mostly disused. | 

From the reek of oil there is, of course, no 
escape, but the visitor will do well to keep to 
windward of a well that happens to have ‘‘ come 
in ” recently, and to be discharging a shower of 
oily rain, and to avoid the immediate proximity 
of one from which a baler is being wound up 
shortly to release its load of water and muddy 
oil. For many years after the annexation of 
Upper Burma the two reserves were occupied 
only by the hand-dug wells of the Twinzas, 
worked in their immemorial leisurely fashion, 
with a gradually increasing sprinkling of drilled 
wells sunk on sites bought by the Burma Oil 
Company from the Twinzas. Now the hand-dug 
well is rapidly going the way of the hansom-cab, 
to whose displacement the oil-well itself has 
been the chief contributing cause, and the 
derricks in the richest part of the field stand as 
thick as trees in a wood, each in the centre of 
its 60-ft. ring, the only limitation of their 
number, besides the size of their site, being the 
necessity to find space for the engine-house and 
boiler. There are now nedrly 550 drilled wells 


on the reserves, of which far the greater number. 


are in Twingon, and of these again more than 
half are within a stone’s throw of one another, 
so the congestion of this part of the field can be 
imagined. In the palmy days of the Burmese oil- 
industry there were, perhaps, four. hundred 
hand-dug wells in working order, few of them 
being over 250 ft. deep. , Now there are probably 


not more than a score being worked, no new. 
ones have been started for two. years, and the 


deepest are over 300 ft. deep. The average depth 
of 236 Burmese wells measured by Noetling in 
1889 was 186ft., and, there were 111 wells 
between 200 ft. and 250 ft. deep. After about 
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250 ft. the expense, difficulty, and danger of 
sinking the well rapidly increase, and at about . 
300 ft. these factors become prohibitive. The 
native oil-winning industry, as I saw it ten years 
ago, was an interesting and picturesque affair, 
and, moribund as it now is, merits a few words 
of description. The appearance of the hand-dug 
well is the same now as it was one hundred and 
fifty years ago, just a yawning black hole in 
the ground, lined with roughly-hewn timbers, 
its square oil-stained mouth unprotected, and 
flush with the oil-soaked earth around it. If oil - 
is being drawn, there will be three workers, one 
at the lip of the well to take the narrow-mouthed 
earthen jar as it comes up full of oil, discharge 
its contents into a large pot sunk in the ground, 
or direct into kerosene-oil tins, and two others 
to raise and lower the jar into the well by 
walking down and up the inclined tow-path 
holding a bar between them secured to the end 
of the rope. The jars hold five or six gallons of 
oil, and when enough has been collected, and 
enough kerosene-oil tins filled to load a cart, it 
is sent down to the river-bank, about a mile 
distant, to be poured into the country boats for 
shipment up and down the river. In 1874 the 
Burmanstried a bamboo pipe-line for this purpose, 
but it leaked so. badly that it had to be given up. 
On the way it pays the Government royalty of | 
eight annas for forty-five gallons at a revenue 
station. Some of the oil, however, is bought 
by the Burma Oil Company, and this is carried 
to the oil-exchange, a slippery expanse of black 
ground in the middle of the Twingon Reserve 
soaked feet deep in oil, where it is poured into 
a tank belonging to the company, one of whose 
officials checks the number of tins delivered. 
Of late years an average well has not produced 
more than fifty gallons of oil a day, worth about 
three rupees. This can leave no room for profit, 
It is said, however, that a hand-dug well has 
been known to produce as much as five hundred- 
gallons, and, of course, every well-owner hopes. 
his well may be equally fortunate. The use of 
the kerosene-oil tin, where formerly jars would 
have been employed, is a new feature in the | 
oil-field. Ae | 
During the last few years the four-gallon tin 
in which oil is sent out by the local refining 
companies, and imported from America and 
Russia, has conquered the province. It is now 
an object of almost as universal utility as the 
bamboo. . It has completely supplanted the 
bhisti’s mussack for carrying water, and the 
earthen jar for drawing it.. It is used for every 
purpose for which a water-tight vessel is required, 
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_ and, opened out, its flat plates are turned by 
clever tinsmiths to every imaginable purpose. 
It will be seen encircling the stem of cocoanut 
palms to prevent the mischievous squirrels 
climbing up, patching the roofs of leaky wooden 
buildings, fashioned into squirts for the Burman 
youngster to douche the girls during Water 
Festival, and I have even seen a boat con- 
structed entirely of sheets of oil-tins soldered 
together; in fact, it is hard to guess what the 
Burman would now do without it. 

© ‘Butt to return to our oil-well. Supposing the 
well is being dug for the first time, or deepened, 
it presents a much more lively scene. The local 
Nats, or spirits, were first propitiated with the 
following ritual. First, mats were spread out 
near the well, then eleven plates were laid, one 
for the Ancient One (the Yenangyaung tutelary 
spirit), seven for the Seven Queens, one for their 
brother, one for the Yokkaso Nat (the ruling 
spirit of the air), and one for the Bommaso Nat 
(the spirit of the earth). On these plates sweet 
rice and fried fish were placed, and offerings of 
cocoanuts and plantains laid before them. Then 
obeisance was made, and the following prayer 
recited: ‘‘O Ancient lord, and you seven Queens, 
and you brother of the Queens, deign to consume 
the offerings of food and drink offered by your 
hereditary worshippers, grant that the oil may 
fill this well to the brim, and foam up like a 
mountain, we beseech you.” Besides the 
Twinza himself, or his contractor, there would 
be twelve or fifteen coolies, of whom perhaps 
four will be diggers, and the rest probably 
women and girls—sturdy, thick-set, cheerful 
creatures—who will “‘man’”’ the tow-rope, if I 
may use the term, and running up and down 
the tow-path, will haul the digger up to the 
top, or let him down again in double-quick time. 
And it may well be believed that time is “ of 
the essence of the contract ’’ here. ‘* Samphire 
gathering,” we know, is a ‘dreadful trade,” 
' but for danger and discomfort I doubtif samphire 
gathering could compare with oil-well digging 
_ when the greater depths are reached. 

To begin with, the air at the bottom is almost 
unbreathable. I have only known ene European 
who ever went down a deep oil-well. This was 
Colonel Strickland, of the Burma Commission, 
lately retired, who in the days of his youth, 
when Sub-divisional Officer at Yenangyaung, 
had the hardihood to get himself let down in 
the Burmese fashion into a well 200 ft. deep. 
No sooner did he reach the bottom, however, so 
he told me, than he began to suffocate and 
hastily pulled the signal cord to be drawn up 
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again. Dr. Noetling, as the result of eight 
observations, in the case of a well 220 ft. deep, 
found the average time taken to let the man 
down was thirty-five seconds, to stay down was 
twenty-five seconds, and to pull up 130 seconds. 
He says he never heard of accidents from 
suffocation, though the diggers come up much 
exhausted. Captain H. Cox, however, as quoted 
above, heard of a man dying from *“‘ mephitic 
air’? two days before his visit, and Captain 
Yule, in 1858, says “frequently the digger 
becomes senseless from exhalations.” “If a 
man is brought up to the surface with his 
tongue hanging out,” he was told, “it is a 
hopeless case; if his tongue is not hanging out, 
he can be brought round by hand-rubbing and 
kneading his body all over.” I have also heard 
of such cases. In Burmese times, so I have 
heard, the chance of death was considered so 
great that a’digger used to be paid 300 rupees, 
the compensation value of a human life. Before 
going down the digger puts a conical palm-leaf 
hat on his head to protect it from falling objects, 
and a kerchief over his eyes. Noetling describes 
the lowering process as follows: “The man 
sits in two slings formed of strong rope running 
between his legs and knotted over his left 
shoulder. To prevent sliding, a thin rope runs 
down from the knot across the breast, under- 
neath the right shoulder, to the back, where it 
is fastened to the rope forming the slings, a 
second rope for the same purpose is fastened 
round the hips.” The strata to be dug through 
consist of sandstone, generally soft but some- 
times hard, and in the latter case the progress 
is slow. The digger has no room to use a pick- 
axe, and he has only time to make a fewstrokes. 
He squats on his haunches and pecks at the 
sandstone with an upright digging tool, ending 
in an iron shoe with a narrow edge pointed at 
each corner, with this he breaks out a few ` 
small pieces of rock and puts them in a basket, 
which is hauled up after him. As he was being 
lowered, he had removed the bandage from his 
eyes, but, on being pulled up again, when 
nearing the top, he readjusts it, and keeps it 
on, while he lies exhausted on the brink of the 
well, and another man goes down. This he does 
that his eyes may not lose their habituation to 
the nether gloom, and that he may be able to 
make the most of his few seconds at the bottom. 
It will be seen that the well-digger ‘* draws bitter 
and perilous breath,” death lies in wait for him 
in many forms; an accident to the primitive 
hauling apparatus would result after a very 
few seconds in his being hauled up “with his 
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tongue hanging out,’ a worn-out rope may 
precipitate him a hundred feet to the bottom, 
the sandy walls of the well, with their rude 
timbering, may cave in and overwhelm him, or, 


as in a case which came to my notice, the. 


revolving drum on the cross-bar may become 
detached, and falling on him break his back.. 

' Sometimes strata or boulders are met with 
so hard as to defy the digging tool.. Blasting 
being out of the question, an ingenious device 
is employed to break them up.. A large egg- 
shaped ball of iron, with a hook in the upper 
end, weighing some 150 Ibs., is slung from a bar 
across the mouth of the well by a rope. Having 
_ fixed it as nearly as possible above the object 
to be broken, the rope is cut with a chopper, 
and the ball descends to the bottom with a thud 
which can be distinctly felt through the mass of 
superjacent strata. As a man has to go down 
each time to fasten a rope to the- ball to haul 
it up again, the process is slow, but it is thorough. 

The wells are generally dug by contract, the 
rates given by Noetling in 1892 being 105 rupees 
to 120 rupees for the first 80 cubits (130 ft.) ; 
35 rupees to 45 rupees for the next 10 cubits ; 
55 rupees to 60 rupees for the next 10 cubits. 
After 100 cubits (160 ft.) the rate is by the 
cubit, ranging from 10 rupees to 20 rupees, 
according to depth and difficulty. Noetling 
estimated the cost of sinking a well of 250 ft. 
at about 1,200 rupees. Of late years it would 
certainly have cost three or four times that 
sum; owing to increased cost of labour and 
timber, and though the rates do not seem high, 
considering the character of the undertaking, 
the productiveness of the shallow sands is now 
so low that no hand-dug well is likely to pay 
its way in future. The description I have just 
given refers to the method employed up to 
about fifteen years ago. Since that date, two 
- innovations have been made. The first of these 
is a small and simple matter, yet it makes a 
good deal of difference to the comfort and 
efficiency of the well-digger. I refer to the use 
of a piece of looking-glass to direct a ray 
of sunlight to the bottom of the well, 
and -so enable the worker to see clearly 
what he is doing. I do not know when this 
little device was first discovered, but as it is 
not mentioned by Noetling in 1892, it must be 
of comparatively recent date. The discovery is 
said to have been due to a Burmese girl who, 
sitting at the brink of a well toying with a little 
hand-mirror, accidentally found that she could 
throw a spot of light to the bottom, by holding 
it at a proper angle to the sun. The man who 
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was working below found his work wonderfully 
facilitated, and now it is no longer necessary for 
the digger to bandage his eyes before he goes 
down, for in that climate, where the cloudless 


-hours follow one another from sunrise to sunset, 


it is but seldom that there is not sun enough to 
work. this simple heliograph. The effect is 


- curious to the spectator ; you go ‘to the lip of the 


well, take firm hold of the cross-bar and peer 


` down out of the glare of the sun into the inky 


blackness below, then a turn of the wrist ‘of the 
girl squatting on the brink, and at a seemingly 
infinite depth you get a flashlight glimpse of the 
uncouth outline of the digger, crouching in the 
slimy green pool of oil below, digging vigorously 
or filling his basket with broken chips of rock. 
This brings me to the second innovation. No 
longer is the digger compelled to dig for dear 
life for a few seconds only, fighting against 
suffocation the while, for a few years ago some 
enterprising person discovered the possibility of 


‘employing a sort of diving apparatus for use 


where the air is unbreathable. This apparatus 
is a curious combination of modern and primitive 
methods (Fig. 1, p. 649). It consists of an air- 
pump, a length of rubber hose, and a sort of rough 
helmet. ‘The last-named is constructed by the 
local tinsmith out of the ubiquitous kerosine-oil 
tin. It rests on the shoulders of the wearer, and 
has a little movable glass window in front ; the 
air-line is let in behind. A cloth is tied tightly 
round the base of the helmet, and hangs down, 
forming a sort of skirt inside the collar of the 
ordinary Burmese coat of stout cotton, which is 
in its turn tied at the waist and elbows so as to 
formasort of air-chamber. Itis well soaked with 
water, and when the air is turned on it blows 
out like a balloon, and the air can be heard 
fizzing out through the meshes of the wet cloth. 
It is probably more effective than the description 
would suggest, at all events it serves its purpose, 
as a man can work in a bad well for an hour 
or more with the aid of this device. For this he 
is paid 2 rupees a day, and the man who works 
the air-pump is paid at the same rate, as he has- 
to be a very careful man, a rare variety among 
Burmans. I doubt whether this strange appa- 
ratus will ever be seen in use again; with the 
passing of the hand-dug well, its raison-d étre 
will have disappeared, and picturesque though 
the Burmese oil-getting industry certainly was, 
we can hardly regret that so toilsome and 
dangerous a form of labour will soon be a 
memory of the past. 

It may be imagined that the means adopted 
by the oil-winning companies, who work with 
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Fia. 1.—BURMESE WELL-DIGGER IN DIVING-DRESS PREPARING TO GO DOWN HAND-DUG WELL. 


large capital and all the latest mechanical and 
engineering devices, differ considerably from the 
archaic methods already described. Of these 
companies there are now six at work on this 
small field, with an issued capital of close on 
£6,000,000, and as none except the Burma Oil 
Company—whose rich properties at Khodaung 
and Singu make them independent of the Twinza 
Reserves—have as yet obtained any considerable 
source of supply outside these reserves, it may 
be imagined how keen is the competition between 
them to get as much as possible out of the field 
before its inevitable exhaustion takes place. 
How much money'has already been spent here 
it would be impossible to estimate, but as each 
well must have cost on an average about £2,000, 
and there are now about 550 of them, here 
alone we have an item of £1,100,000. 

The methods of drilling an oil-well do not 
differ fundamentally in any of the world’s oil- 
fields, and those in use in Burma are not peculiar 
to that field; still the process is not very generally 
known, and I trust that a non-technical account 
of it may not be without interest. When a well is 
to be drilled, a site must, of course, be first 
selected. This is chosen naturally with a view 
to its oil-producing possibilities, which are 
usually favoured by proximity to the summit of 


the anticline, and can generally be gauged with 
some degree of accuracy by the output of other 
wells in the neighbourhood. 

Of late years, however, since the competition 
between rival companies has become so keen that 
another consideration has assumed great impor- 
tance; this is, briefly, how to locate a well in 
such a way as to play the game of “ beggar-my- 
neighbour ° most successfully. Owing to the 
smallness of the area of the sites allotted by 
Government, from causes which have been 
explained by Sir Thomas Holland in his paper, 
and which I need not recapitulate, it is possible 
to sink a well at a minimum distance of 60 ft. 
from an existing well, and at so short a range as 
this there is good hope, if you are quick enough, 
of being able to drive your well into the same 
deposit that is already enriching your fortunate 
neighbour, and so sharing in his prosperity, not 
entirely to his satisfaction. 

The site once selected and levelled, the next 
thing is to erect the derrick, This type of con- 
struction is too well known to need description. 
The commonest examples are, perhaps, the iron 
lattice-work towers which support the modern 
air-motors. A derrick is pyramidal in form, 
constructed of stout timber lattice-work, and 
the dimensions of those used in Burma are 
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generally the same—viz., 72 ft. high, with a base 
of 20 ft. square. These erections are somewhat 
costly, as all the timber has to be brought by 
river from the saw-mills at Mandalay, 250 miles 
distant, and carted to the field, but nothing of 
smaller height or scantling would be of any use, 
as the derrick must be high enough to allow of 
the hauling up, clear of the mouth of the well, of 
the string of boring tools, often as much as 40 ft. 
or 50 ft. long, and it must be strong enough to 
bear the weight of a hanging column of pipes, 
possibly 2,000 ft. long, and weighing 20 tons. 
Iron derricks have been tried, but while they 


% 


Engine. 
Band-wheel. 
Band-wheel crank. 


Walking-beam. 
Samson-post. 
Crown-pulley. 
Cable. 
Bull-wheel. 
Temper-screw. 
Rope-socket. 
Sinker-bar. 
Jars. 
Auger-stem. 
Bit. 

Baler. 

Well. 


HHAOs@etrt Av th at ey Owe 


Fig. 2.—Drinpting Riad oF THE OIL-FIELD TYPE: WITHOUT THE BOILER. 


(Messrs. Duke & Ockenden, Ltd.) 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Pitman. ` 


tN 


oe 2 r a 


May 16, 1913. 


are, of course, ‘safe from the danger of fire, it 
was found that they were both expensive and 
liable to buckle under the strain of working ; 
they also displayed a rigidity which was not so 
favourable to drilling operations as the greater 
elasticity and spring of the wooden structures. 
At a distance of about 35 ft., connected with the 
derrick by a shed, covering the belt and the 
band-wheel, is the engine-house, and the boiler 
is accommodated on any neighbouring piece of 
ground where it may be reasonably safe from 
showers of oil and gas-laden breezes. The derrick, 
engine and boiler in place, drilling can be 
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commenced. In Burma the system employed is 
that known as the American or cable system, in 
contradistinction to the pole system of Canada 
and the rod systems of Russia and Galicia. 
Reduced to its simplest formula it comes to this, 
that a steel drilling-tool, shaped like a cold chisel, 
with a blunt cutting-edge, attached by one end 
to a wire or hempen cable, is lifted and dropped 
repeatedly in the hole, the detritus being removed 
by a baling device. The cable supporting the 
tool passes over a pulley in the top of the derrick, 
called the crown pulley, to a wheel at the side 
of the derrick away from the engine called the 
bull-wheel, which can be connected at will with 
the band-wheel on the engine side, and so with 
the engine. By this means, the whole string of 


tools, which may be as much as 40 ft. or 50 ft. 


long, can be lifted clean out of the hole, and 
dropped in again. But for ordinary drilling 
purposes a short cut is employed. Close outside 
the derrick on the engine side is planted a see-saw 


arrangement, of which the central support is. 


known as the samson-post and the beam as the 
walking-beam; one end of the walking-beam 
can be attached, by means of a swinging bar 
known as a pitman, to a crank fitted to the hub or 
shaft of the band-wheel, while the other, which, 
when horizontal, lies straight above the mouth 
of the well, can be connected to the cable from 
which the tool is suspended. This is done by 
means of a device called the temper-screw, which 
allows of the cable being gradually paid out as 
the hole deepens, and also enables the driller to 
rotate the cable so as to keep changing the 
spot on which the blow of the tool falls. When 
the band-wheel revolves an oscillating motion 
is given to the walking-beam, and the tool, now 
suspended from the end of it, is raised and 
dropped accordingly. A string of tools, as it is 
called generally, is headed by a drilling-bit, a 
massive tool sometimes as much as 5 ft. long 
and steel-tipped, the cutting-edge of which must 
be slightly wider than the pipe to be put down. 
To give the bit weight and direction, it is screwed 
into an iron auger-stem 25 ft. to 30 ft. long and 
about 4. ins. in diameter, and if still greater weight 
is required, sinker bars can be screwed on above; 
above this again are screwed the jars. ' This 
name is: given to a device consisting of two 
flattened solid steel links sliding one inside the 
other for a distance of about 6ins. If the -bit 
sticks in the hole and refuses to budge, as often 
happéns in caving strata, no amount of pulling 
on the elastic cable would move it, but by 
slackening the cable and giving a strong sharp 
pull with the walking-beam, a heavy upward 
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shock is given to the tools by the sudden tighten- 
ing of the loose links, and a few of these shocks 
generally suffice to move them. .The jars also 
add greatly to the force of the downward blow 
of the tool. The bit, auger-stem, sinkers and 
jars are all screwed together exceedingly tight 
by the aid of special apparatus ; they then form 
what is practically one solid tool. The first 
hundred feet of the hole are drilled with a light 
bit worked by the cable from the bull-wheel, but 
as soon as the hole is deep enough the string 
of tools is attached to the walking-beam, as 
described above, and the work then proceeds 
rapidly. 

At intervals the tools must be withdrawn 
and the product of their labours brought up 
to the surface. To do this the tools are with- 
drawn and a baler, a sort of long thin bucket 
some 20 ft. long, with a valve opening inwards 
at the bottom of it, is let down by means of a — 
separate wire line. The débris in the hole, 
which is always kept wet by pouring water 
down if the soil is not wet enough of itself, 
flows in through the valve, which closes auto- 
matically as the baler is withdrawn, and when 
the baler has reached the bottom it is drawn 
up again, and the contents discharged. 

As oil-wells always pass through crumbling, 
sandy rock, it sooner or later becomes necessary 
to line the hole with pipes, “‘ casing ” as it is 
called. To do this, the drilling tools are with- 
drawn, and the first pipe, armed with a steel 
shoe, is suspended from strong pulleys at the 
top of the derrick by clamps fitting round the 
collar at the end of the pipe, the second length 
is then suspended above it and screwed into it, 
and the ‘first pipe is let down the hole; as each 
pipe goes down another is added, until the first . 
pipe reaches the bottom of the hole followed by 
the whole column. 

The driller naturally wishes to reach the oil- 
sand with as small a number of pipes as possible, 
but there comes a time when the column of 
pipes sticks, and cannot be forced down any 
further, or a water-sand is encountered, and to 
shut out the water he must pass ‘his pipe through 
the sand until it reaches: a hard impervious 
stratum, and leave it firmly embedded there, so 
as to make a watertight joint, either naturally 
or with the assistance of cement. In either of 
these cases he must put down a fresh column of 
smaller pipes inside the first one. Of course, 
this cannot be repeated indefinitely, as the bore 
of the tube is réduced-some 2 ins. at each step . 
down, so the<deeper the point he wishes to 
reach the bigger the pipe with which the driller 
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starts. Four years ago the largest pipe in use 
was the 14-in., and no well was deeper than 
about 1,400 ft. .Now the sizes run from 17 ins. 
to 44 ins.—the smallest that will hold a pump— 
and the deepest wells are in an oil-sand at 2,200 ft. 
Many of the earlier wells started with too small 
a pipe to reach these deep sands, and have, 
therefore, been confined to the shallow sands, 
which now show signs of exhaustion. The 
largest number of columns of pipes yet put down 
inside one another is, I believe, five; at the 


head of the well the ends of all these columns. 


can be seen in concentric rings like a section of 
a closed telescope. When the new column of 
pipes has been put down the tools are let down 
again inside, and drilling recommences with a 
smaller tool. If the strata are soft enough, the 
casing can be forced down the new hole, though 
it is smaller than the pipe, but if not a drilling- 
bit, called an under-reamer, is used, having 
cutting blades projecting from the sides, which 
are released by powerful springs as soon as the 
bit has issued from the pipe, and can drill a 
hole larger than the pipe the bit has passed 
down. When an oil-sand is reached, the oil 
either comes up to the surface by the pressure 
of the gas which accompanies it, or if the 
pressure is not strong enough a pump is let down 
into the sand with a perforated suction attach- 
ment, and the oil is pumped up. As soon as a 
well flows, or is ready to be pumped, a casing 
head is screwed on to the top of the casings 
‘furnished with an outlet-valve, by which the 
oil is drawn off through a pipe, and at once led 
off the field by way of the measuring tanks, 
where the Government royalty is assessed, to 
the storage-tanks near the river-bank. These 
vary in capacity up to the monster, which holds 
2,000,000 gallons (between 7,000 and 8,000 tons). 
The Burma Oil Company alone have storage 
capacity at Yenangyaung for 20,000,000 gallons, 
and the other companies in proportion to their 
output. 
With the keen competition now existing 
etween the oil companies, wells are being driven 


down right through good paying sands to tap. 


each rich new one as soon as it is opened up 
and before its first exuberance has begun to 
wane. When the end of the series of oil-sands 
has been reached, or the well cannot be sunk 
any deeper, it will often be possible, by per- 


forating the casings, to draw oil again from. 


these neglected sands, if they have been 
_properly protected from the water. It is impos- 
sible to say how far down the Yenangyaung oil- 
sands reach, but, as successful wells have been 
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sunk to 4,000 ft. in Russia, nearly twice the 
depth reached at Yenangyaung, there is still.a 
considerable margin conceivably available for 
exploitation. ‘The deepest well yet sunk in 
Burma has reached 3,640 ft., and is still going 
down. Of course, as the wells grow larger and 
deeper, the expense increases enormously. All 
materials have to stand great strain and to be 
of the best. The casing used consists of lap- 
welded steel pipes with a collar or sleeve at one 
end, made to screw into one another; they all 
come from America, as the great local demand 
for oil-well materials in that country has called 
up a supply which for efficiency cannot be 
equalled elsewhere. Atypical well might go down 
to 1,800 ft., and have 900 ft. of 13-in. casing ; 
1,350 ft. of 10-in., 1,650 ft. of 8-in., and 1,800 ft. 
of 6-in., 5,700 ft., or over a mile in all. It 
might still be carried down a few hundred feet 
further with a 44-in. pipe, the smallest which 
will hold the pump. The cables are very expen- 
They 
have to be made of the best Manilla hemp, 
wound with special tightness and regularity; 
even so, they stretch to nearly half their length 
again under the strain of the heavy tools, 
Their size is against them when the great depths 
are reached, and the hole gets small; but for the 
first 800 ft. or so they are generally preferred to 
steel cables, owing to the want of elasticity in the 
latter. | . 

I have referred to the casing-off of water in 
the course of drilling. Water is the one great 
enemy that an oil-field has to fear. Fire can do 
little but destroy the surface works, and can 
generally be overcome, but water saps the life 
of the oil-field at its source. Once the subter- 
ranean water has invaded an oil-sand, as soon as 
the gas pressure falls the water pushes back the 
oil, and, owing to its greater fluidity, soon dis- 
places it in the sand, which then becomes water- 
logged. Many a good oil-field in Russia and 
America has been totally ruined by water, and 
in our oil-field the precautions necessary to 
combat this great danger are laid down under 
heavy penalties by the Oil-Fields Regulation. 
The most important one is to see that an oil-sand 
and a water-sand are never passed through by 
the same column of pipes, or the water will creep 
along the outside of the pipes into the oil-sand, 
and itis to prevent this that, as explained before, 
a fresh column of pipe must be put down after 
passing through a water-sand. Of course, this 
causes delay and expense, and it is to the credit 
of the oil companies that, in spite of the great 
need of haste caused by eager competition, they 
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have been very careful so far, and though there 
are some indications that water is creeping in 
round the edges of the field, no sand, except per- 
haps the old shallow Burmese sands, has yet, so 
far as we know, suffered to any apparent extent. 
It may be imagined that a good driller must 
be a very skilled workman indeed. All sorts of 
troubles and difficulties beset the course of the 
well on its half-mile descent into the bowels of the 
earth. The cable may break and fall in a tangle 
to the bottom of the hole; a column of pipe may 
break at a joint, or a pipe may collapse, necessi- 
tating the withdrawal of the whole column; a 
tool may break or drop off, and then it must be 
fished for with specially constructed tools, an 
operation requiring a sense of touch akin to 
clairvoyance rather than mere tactual sensi- 
bility. Such a fishing operation may continue 
for weeks before it is rewarded with success. One 
= of the possible misfortunes is when the boring 
tool strikes a boulder or a hard-sloping stratum, 
and, unknown to the driller, starts off at anincline, 
the result. being a crooked hole. This means that 
sooner or later the tools or casing will jam in 
the hole, and tedious and delicate treatment will 
be necessary to get the well straight again. 
However, assuming all difficulties successfully 
overcome, exceeding great may be the reward. 
In the exuberant youth of the field, when the 
gas pressure had not been depleted by innumer- 
able punctures, a well would “‘ come in ” with a 
noble roar, flinging a shower of oil, stones, and 
sand over the top of the derrick, and would 
continue to gush at anything up to 18,000 barrels 
a day, the record achieved by the Burma Oil 
Company’s No. 163. A barrel of crude oil is 
worth about 3 rupees 8 annas (4s. 8d.9, and when 
the output of a well has fallen so low that it no 
longer pays to work it, it is generally abandoned 
after having been securely plugged to prevent 
water breaking in. The casing, when possible, is 
recovered, but this cannot always be effected, as 
it is liable to stick very tightly in the well. A 
“gusher ” is a fine sight and gladdening to the 
owner—more so be it said than to his neighbours, 
for until it is got under control, which may take 
hours or days, a flowing well is a danger and a 
nuisance to everybody around. In the first place 
it soaks the ‘whole surrounding . area with a 
shower of evil-smelling, viscous fluid, and in the 
second necessitates the extinction of every boiler 
fire within a large radius for fear of an explosion. 
In soms oil-fields, where the gas pressure is very 
great, the problem of getting a “ gusher ”?” under 
control is very serious. The flow is too strong to 
admit of the casing-head being got into place 
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and screwed down, and thousands of pounds’ 
worth of oil may escape and devastate the sur- 
rounding country before the well will allow. 
itself to be subdued, and its fountain of oil to be 
confined in a pipe. A Mexican well, described by 
Professor Beeby Thompson in his book on 
Petroleum Mining, “flowed with such prodi- 
gious force that cracks were opened up in the 
earth for a radius of 250 ft., out of which oil and 
gas were expelled, producing a great crater with 
an area of about 25 acres, which was eventually 
transformed into a lake of oil, into which the 
derrick and machinery sank.” But, fortunately, 
no cataclysm of this sort has ever occurred on 
the Burma field, and it has always proved 
possible to affix a casing-head without excessive 
delay. 

`- To the members of the Oil-Field Committee, 
which was appointed to study the questions 
connected with the field in 1908, and on which 
I had the honour to serve, nothing seemed more 
extraordinary than the fact that the whole mass 
of derricks and surface works in the field had 
never gone up in one great sheet of flame, 
considering the way that boilers and forge-fires, 
used for re-tempering tools, were scattered 
about the field, exposed to sprays of oil from 
gushing wells and puffs of oil-gas. On one 
occasion we saw the boiler of an engine at 
work with a fine spray of oil falling on it from 
a neighbouring “‘ gusher,” and running off its 
jacket like sweat off a horse’s back, but nothing 
happened. Why nothing happened I cannot 
say; I can only suggest that the guardian 
angel of the company must have been particu- 
larly on the alert, or perhaps they may have 
propitiated the Seven Queens. In the course 
of our experiments, we found that crude oil 
very soon gave off its inflammable gases, and 
once this had occurred it was almost as hard to 
set alight in an open place, and when cold, as 
so much green pea-soup, which it somewhat 
resembles in appearance. A lighted match 
dropped into an open basin of crude oil was 
extinguished at once, and even a big white 
Burman cheroot, which is about as thick as the 
leg of a chair, and throws off glowing fragments 
like a firework, failed to set it on fire when held 
over it and vigorously puffed by an inquiring 
member of the Committee. This was because 
the oil had been standing in the open air for 
some time, and had parted with some of its 
more volatile constituents. The rule of the 
field is that oil must not be loaded into native 
boats unless its flash-point is 76°F. or higher ; 
by “ flash-point ’’ is meant the temperature at 
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which oil gives off a gas which will give a 
momentary flash when a lighted taper is held 
over itin aclosed vessel. Considerable quantities 
of crude oil are conveyed in boats up and down 
the river, to be sold in the various towns, or 
refined in the numerous little native refineries 
which have sprung up of late years. Scores 
of these boats may be seen when the river 
is high, drawn up all along the bank, and 
a look into one that has taken up its cargo 
will show a pool of green oil lapping about 
in the hold uncovered and unprotected. It 
looks dangerous, but as a matter of fact 
accidents in these boats are not of frequent 
occurrence. - The crew are supposed to have no 
lights and no matches on board, and to do all 
their cooking on shore, but I suspect the Burman 
is more inclined to trust to his good luck than to 
put faith in any precautions of this sort. The 
number of drilled wells on the more congested 
portion of the oil-field, each with its highly- 
inflammable derrick and engine-shed, is now 
probably about 550, the whole of the area reeks 
of oil, and, needless to say, very stringent 
precautions have to be taken against fire. The 
precautions are carefully provided for by the 
rules under the Oil-Fields Regulation, and, so 
far, have been very successful, as no really 
serious fire has taken.place. Occasionally a 
derrick or two have been déstroyed—on one 
occasion six were consumed—but the fire has 
never spread very far. Once a storage-tank 
was struck by lightning and took fire. The 
thin plates of the cover were blown off at once, 
and the tank then simply went on blazing until 
it. was exhausted, the flaming liquid boiling over 
at intervals, and burning harmlessly on the 
ground. The tank was, of course, destroyed, as 
the plates buckled and collapsed under the 
intense heat, but no other harm was done, as 
it was well isolated. If a gusher takes fire a 
serious conflagration may result. The best way 
to put it out is to direct a large volume of 
steam against the flame. The steam will 
smother the flame if enough of it can be given, 
and every well is now bound by law to have 
arrangements for this purpose. The oil-field has 
its own fire brigade, paid for by the oil companies. 
There is a central fire-station and watch-tower, 
where watch is kept night and day, and the 
field is patrolled at night. As soon.as a fire 
breaks out every worker in the field is bound 
by law to help to put it out, and the’ whole 


resources of the field are put at the disposal of 
the chief of ‘the fire brigade, who is Reena 


- a retired British soldier. 


ae 
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The control of the oil-field is vested in the 
Warden, an officer of the rank of an Assistant- 
Commissioner, appointed by Government, whose 
duty in especial is to administer the provisions 
of the Oil-Field Regulation and rules, and in 
general to look after the interests of Government, 
and to hold the balance between the oil-winning 
companies. The -office is one of much responsi- 
bility, when it is considered that the Govern- 
ment revenue derived from the field amounts to 
close on 30 lakhs of rupees annually, and that 
there are six hotly-competing oil companies at 
work, whose properties are inextricably mixed 
up in an area of less than a square mile, all 
anxiously watching one another to see that none 
gets any undue advantage. It is obvious that it 
is equally to the advantage of Government and 
of the oil companies that the life of the field 
should be prolonged to the utmost, and that it 
should be protected against the subtle inroads 
of that arch-enemy, the water in the oil-sands. 
Still, in the eager race for the deep sands, the 
necessary precautions might easily be neglected, 
and once this was done by one company all 
would be compelled to follow suit, and the end 
would come quickly. To guard against this and 


- other dangers, and generally to assist him in his 


duties, the Warden has an Advisory Board, 
composed of a member of the Geological Survey 
of India, and four members nominated by the 
companies, and frequent meetings are held at 
which all questions connected with the welfare 
of the field are discussed. This plan is found 
to work excellently, and the relations between 
the various conflicting interests have been so far 
well preserved. To Captain Sandeman, the 
first warden of the oil-field, I am much indebted 
for bringing my information up to date. 

One matter that has never given any uneasi- 
ness to the oil companies is the question of 
labour. Up till recently the labour force on the 
field has been chiefly Burmese, apart, of course, 
from the higher appointments; but during the 
last year or two the ubiquitous Coringhi coolie 
has invaded the field in force, and the latest 
census of workers shows about 220 Europeans 
and Americans, 2,150 natives of India, and 
1,700 Burmans. The American drillers get about _ 
500 rupees a month, pay and allowances, and 
free quarters, so they have not much to complain 
of. They are recruited in the United States 
and brought over ‘under contract to serve for a 
period of three years. The Burman or Indian 
coolie gets on an average 20 rupees a month, 
probably three times as much as the Coringhi 
could command in his native land, so it is no 
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wonder that he looks upon’ Burma as an 
Eldorado. No Lower Burman would take up 
any really laborious employment at this rate 
of pay, but the pure-blooded dry zone Burman 
is quite a different person ; he is smaller, darker, 
and more wiry, he is inured to hardship, and 
he and his laborious women-folk have raised all 
the railway embankments and dug all the canals 
in Upper Burma, besides going in the cold 
weather to Lower Burma to harvest the rice 
crops of his prosperous Lower Burman brother. 
Although the native of India is displacing the 
Burman, to a certain extent, in the field of 
unskilled labour, the Burman still holds his own 
in most of the employments that subserve the 
oil-winning industry, and as cartman, black- 
smith, carpenter, and boatman, he still finds 
profitable scope for his labour. 

No description of the oil-field would be com- 
plete without some account of the great pipe-line 
which conveys the Burma Oil- Company’s oil 
down. to their refinery at Syriam, close to 
Rangoon. As the oil production of the company 
increased, it was soon realised that an enormous 
saving in transport could be effected if the oil 
could be conveyed to Rangoon by a pipe-line 
instead of by the Irrawaddy Flotilla Company’s 
tank-flats ; and in 1907 the construction of the 
pipe-line was commenced. It was finished in 
1909, at a cost of about £700,000, an expenditure 
which has been amply justified by the results. 
The distance from Yenangyaung to the com- 
pany’s works at Syriam is about 275 miles, 
the distance from London: to Newcastle, and 
the construction of a 10-in. main of this length, 
in a country like Burma, was one of no small 
difficulty. It might be thought that as the 
starting-point and the goal are both situated on 
the banks of the Irrawaddy River, it would only 
be necessary to screw the proper lengths of pipe 
together following the course of the river, pour 
the oil in at the top, and let it flow out at the 
bottom by its own gravity. Unfortunately, the 
fall from the level of the storage-tanks at 
Yenangyaung to Syriam is but little over 100 ft., 
and this is not nearly enough to cause so viscous 
a fluid to flow through pipes ; its flow, therefore, 
has to be artificially accelerated. This is done by 
the introduction of two pumping-stations, each 
equipped with six enormous pumps—one at 
Yenangyaung, and the other at Thegon, half-way 
to Rangoon. These pumps work day and night, 


and keep the stream of oil constantly flowing: 


under a pressure of 450-500 Ibs. to the square 
inch, at a speed of about a mile an hour, which 
brings it down to Rangoon in about ten days, 
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the rate of delivery being about 5,400 barrels in 
twenty-four hours. It was at first tried to lay 
the line on the surface of the ground, but the 
great variations of temperature, which may 
range from 150° under the midday sun to below 
50° at night, caused such violent contraction 
and expansion as to make this impracticable. 
Breaches were frequent: sometimes a stream 
would come down in sudden flood, undermine 
the pipe, and leave it hanging in loops, and any 
heavy shower might cause minor displacements. 
It was a great time when the line broke for the 
Burmans of neighbouring villages, who would 
flock with every available utensil to profit by 
the unexpected boon; but the company did not. 
see it in the same light, and the line has, there- 
fore, been buried in the ground, since which 
breakages have been rare. The pipe-line proper 
ends at Kyaukchaung, on the opposite side of 
the Pegu River to the refinery at Syriam. From 
this point the oil is pumped across to the refinery 
by several smaller pipes laid in the bed of the 
river. Arrived at Syriam, the crude oil is passed 
through the company’s refinery, parting with one 
constituent after another, until, by an elaborate 
course of distillation, its entire substance is 
rearranged progressivel¥ into the products 
known to trade as petrol, benzine, illuminating 
oil, lubricating oil, liquid fuel, and paraffin-wax 
(of which candles are made), and here I must 
leave it. 

As to the future of the field, a very large 
fortune awaits the man who can predict the life 
of an oil-field, and I have little to add to the 
warning conveyed by Sir Thomas Holland, in 
his paper of two years ago. An oil-field is not 
like a coal-field, where definite areas can be 
blocked out as containing definite amounts of 
coal; the factors of uncertainty in an oil-field 
are so numerous and so incalculable, that any 
attempt at prophecy would be mere wasted 
effort. We only know that an oil-well is not a 
sort of combination of widows’ cruse and 
Fortunatus’ purse, as some would have us 
believe. The movements of the oil in the earth 
are almost as mysterious as the ways of a fish 
in the sea or of a bird in the air, because we 
cannot judge of the factors at work. We may, 
however, be pretty certain that oil once removed 
is not replaced in any appreciable quantities, 
and that at any moment the last productive 
sand may be reached, when speedy exhaustion 
is certain. It is true that some of the Burma 
Oil Company’s earliest wells are still producing. 
a small output after twenty years’ pumping, 
but they started under much more favourable 
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conditions than any well that can now be put 
Conn in the reserves, and all wells, new or old, 

“await alike the inevitable hour ” when their 
sources will be exhausted. No company that 
has no productive territory outside the Twinza 
Reserves can look to the future with much con- 
fidence, and with the exception of the rich 
country held by the Burma Oil Company at 
Khodaung and Singu, and a small producing 
area near Singu held by another company, there 
has been, in spite of strenuous prospecting, no 
productive land found, except that at Minbu and. 
Yenangyat, the former of which is disappointing, 
and the latter of very uncertain productiveness. 
There is, however, no need for us to be unduly 
pessimistic at present. The Twinza Reserves are 
showing astonishing vitality. During the last 
few months a very good sand has been struck 
between 1,800 and 2,100ft., which has given 
several 500-barrel wells, and shows a remarkable 
head of gas, and as most of the oil companies 
attacked it at once, the production of the field 
in January last topped the 40,000-barrel level, 
which has only been reached once before, in 
March, 1910. As stated before, oil-wells of 
4,000 ft. depth are known, and I believe I am 


_ right in saying that there is no geological reason. 


why the wonderful Yenangyaung system of oil- 
sands should not continue to an equal depth. 
If this should turn out to be the case, and the 
water can be permanently excluded, prospects 
will be cheerful enough, though it must be 
: remembered that expenses increase enormously 
with increasing depth. A time will, I suppose, 
come when the steamers will cease to call at 
Yenangyaung for oil, and the derricks which 
now deface its landscape will have faded into 
thin air, when the voice of the American driller 
will no longer be heard in the land, and the 
Burman will, perhaps, once more be seen winding 
up his precarious canfuls where the lordly-gusher 
now tosses its fountain of oil in the air ; but there 
is room to hope that that day may yet be far 
distant, and that the Burmese oil industry may 
yet have many prosperous years before it. 


DISCUSSION. 


THE CHAIRMAN, in opening the discussion, said 
that he had very little to add to Mr. Cholmeley’s 
very interesting and instructive paper. He had 
visited the oil-fields at Yenangyaung—indeed, 
the famous well No. 163 did him the honour of 
spouting whilst he was there. He could testify to 
the accuracy of Mr. Cholmeley’s graphic descrip- 
tion. All interested in Burma must hope that 
other oil-fields, of which there were indications 
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in many places, would be successfully worked, 
more especially in view of the importance to 
the Empire of a source of oil- “SUPE, in Bese 
territory. : 


Stir FREDERIC W. R. Fryer, K.C.S.L, said 
that during the course of his service in Burma 
he had paid several: visits to the oil-fields. The 
first one was about 1889, when the Burma Oil 
Company was only just beginning its operations, 
and he then saw the wells worked by the Burmans 
as they were originally. The reserves to which 
so.much reference had been made in the paper 
were originally intended for the use of the 
Burman oil-winners. It was supposed that as 
companies were formed they would take up the 
whole of the ground available for the Burman 


-oil-winners, and it was intended to protect them 


against their encroachments. That laudable 
desire was defeated by the fact that no clause 
was inserted in the grant of the reserves to 
the Burman oil-winners preventing them from 
alienating them. So far as he was aware, the 
huge fortunes which the Burman oil-winners 
had obtained were, in a good many cases, inter- 
cepted by the speculators—i.e., the Burman 
owner of an oil-well sold it for a small sum to 
some speculator, who, in his turn, sold it for 
a very large one, so that the large prices paid by 
oil companies did not always or invariably reach 
the original possessor of the well. With regard 
to what they had heard about the difficulty of 
locating oil, a good many experts believed the 
area of oil-fields extended right across as far as 
Akyab and Kyaukpyu, and that oil might be 
found in many other fields besides those in which 
it had already been discovered. A great many 
people had sought for oil in places such as 
Thayetmo, and on the Chindwyn, and he 
believed some oil had been found in the Upper 
Chindwyn. In any case, he thought the Burman 
oil-field was possibly of much larger extent than 
had yet been ascertained. When officiating as 
Chief Commissioner from 1892 to 1894 a certain 
syndicate applied to him for a grant of land for 
the purpose of sinking for oil. He believed it 
was Dr. Noetling, of the Geological Survey of 
India, who selected a piece of land to be granted 
to the syndicate. The syndicate employed a 
petroleum expert of their own, who said that 
the site which the Government proposed to 
grant was useless, and who selected another. 
He (the speaker) said that they might take 
the grant which had been selected for them 
by his advisers or leave it alone, and he would 
not give them the other, which was in the Bur- 
man oil-winners’ reserve. The officer for whom 
he was acting returned, and he was persuaded by 
the syndicate to grant the site which they had 
selected with the aid of their expert. He heard 
nothing more about it until the Burma Oil 
Company asked him to give them the block of 
land which had been originally selected for the 
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syndicate, which he did; and some time after- 
wards he visited Yenangyaung with the then 
manager of the Burma Oil Company, who said 
he would like to show him the plot of land which 
was refused by the syndicate. On visiting the 
place he found there were many wells at work in 
it—one of them a gusher ; while on the piece of 
land which the syndicate selected, just across 
the ravine on the other side, there were seven 
derelict wells which had been put down and 
abandoned because no oil was found. That 
showed how far luck was connected with the art 
of discovering oil. He did not know whether 
there were any old Burman wells still existing, but 
he thought, from a commercial point of view, it 
was exceedingly fortunate that when the reserves 
were granted to these people the clause forbidding 
the alienation of the sites was omitted. 


SIR ARUNDEL T. ARUNDEL, K.C.S.I., said that 
the Chairman, in calling upon him to make 
some remarks upon the subject of the paper, 
was somewhat in the character of a remorseless 
tyrant, for, as a matter of fact, he had no personal 
knowledge of the work which had been done in 
the oil-field to which reference had been made, 
though he did once go there on a tour. He 
could vouch for the accuracy of the description 
of the oil-sodden land at the landing-place, and 
the places where the derricks had been erected. 
Mr. Cholmeley had mentioned that a species of 
diving-dress had been formed for the natives 
who were employed in sinking the native wells, 
and had said that that system of going down 
into the wells and obtaining the oil was not 
likely to last very long. He remembered when 
he was there seeing that particular kind of diving- 
dress, in connection with which it was necessary 
to employ one or two men to work the pump 
to supply the air. On one occasion two men 
worked for some little time pumping the air to 
the man down below, and then, considering they 
had done quite enough work for the day, they 
went to sleep, and when they woke up there 
was no response from the unfortunate man down 
below, who was done to death. There was one 
point which had not been mentioned by the 
author to which he would like to refer—viz., 
speaking metaphorically, that a tentacle of that 
gigantic cuttle-fish, the American Standard Oil 
Company, had been reached to the landing-place 
of the Yenangyaung oil-field. When he visited 
the place a small hut or house had been erected, 


in which a representative of the American 


Standard Oil Company was living, and taking 
notes about all that was going on. Naturally, 
if that Company had been able to obtain a 
footing it was not probable that the result would 
have been at all advantageous to the Burma Oil 
Company. As a matter of fact, means were 
found by which that unwelcome tentacle was 
removed, and no difficulty had been experienced 
by the Company since from that cause. 
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Proressor Siz T. H. Horranp, K.C.I.E., 
D.Sc., F.R.S., said that Sir Frederic Fryer had 
raised one point which he thought ought to be 
explained a little more fully—viz., the fact that 
when the grants were made to the old Twinzayos 
no clause was inserted preventing them alienating 
their concessions. That omission. had caused most 
of the overcrowding troubles that had occurred in 
Burma, and led to the formation of the committee 
in 1908, on which he had the pleasure of serving 
asa colleague of Mr. Cholmeley. In the interests 
of the Government, and of fair play, it was neces- 
sary to explain that when the grants were made 
to the Twinzayos no one had the slightest sus- 
picion that deeper down there was an enormous 
supply of gassing oil. Several years afterwards 
the Burma Oil Company struck this deep-seated 
and highly productive oil-sand. It was then too 
late to alter the grants, because if they had’ 
prevented the Twinzayos from alienating their 
sites after they had discovered their enormous 
Value, they would have been acting without due 
regard to equity, and, after all, one had to be 
just and equitable to a Twinzayo as well as to a 
Christian. Therefore the committee had to find 
some solution of the difficulty in a field where the 
companies were so interlaced with one another 
and with the old Twinzayo workers, and they had 
to consider not only the commercial interests of 
the Twinzayos and the companies, but also ques- 
tions of life and death, and find some solution of 
the difficulty other than trying to go back on the 
old grant and preventing the Twinzayos from 
alienating their sites as they pleased. The small- 
ness of the sites would be realised when he stated 
that nearly 4,000 occurred together in an area 
With regard to the question 
of the prospects of the outside fields, a great 
deal of prospecting and of geological research 
had been done and very little oil had boen 
obtained. The Burma Oil Company had endowed 
the study of local geology even more generously 
than the Government of India, but so far with 
very small results. Other companies had been 
equally enterprising; they also had their 
geologists scouring over the country, and so far 
the results had been, he would not say negative, 
but unsatisfactory. The conclusion he drew 
was that while the companies now in the field 
had a right to consider their enterprise was fair, 
anybody else entering the field in future should 
consider the fact that it was a pure speculation 
and nothing else. As long as shareholders and 
investors who were invited to put their money 
into oil ventures in Burma appreciated that it 7 
was a speculation, and nothing more, they need 
not. throw their money into the ventures in any 
larger quantity than they could afford to throw 
away, and then no harm would be done. That 
was a point he wished to add to the paper which 
he read before. Otherwise he had nothing else 
to add to it after two years, and there was 
nothing which he wished to withdraw from it. 
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_Srr GrorGe Birpwoop, K.C.I.E., C.S.I., M.D., 
LL.D., in moving the vote of thanks to Mr. 
Cholmeley, said they were all under the 
deepest obligation to Mr. Cholmeley for his 
paper. It was full of information, and of human 
interest, and self-stamped of the highest authority. 
Practically, his own duties, in Bombay. and at 
the India Office, had never carried him eastward in 
India beyond the study of tea-bugging in Assam ; 
but, theoretically, from the first, he had to keep 
the oil-fields of Burma always in view; and he 
was interested in them also for the legendary 
lore connected with them; and what struck him 
most in Mr. Cholmeley’s paper was the amazing 
growth during the past twenty years, indeed, 
in the past ten years, of their exploitation 
and production. Yet it was nothing like so 
great as it would probably have been in an 
English colony, instead of in a dependency of the 
‘Imperial Crown of Great Britain and Ireland. 
Only the other day he had been told by one of the 
greatest and most successful financial authorities 
in the United Kingdom that whereas the aid given 
to the pioneers of agricultural and commercial 
enterprises, including the development of the oil- 
fields, amounted in Canada to about £200,000,000, 
in India it had not yet touched £50,000,000. That, 
in a nutshell, was the problem tacitly put before 
them, in the view of men of common-sense. But we 
must not overlook the view of men of sensibility,— 
not hysterical, but reasonable sensibility. He did 
not believe in photographs of any objects “in the 
round,” they so exaggerated both the perspective, 
and the lights and shadows of any such objects 
“ snapped ” off by them. But he must nevertheless 
protest—though he would not desire to do so too 
seriously—that the photographs shown by Mr. 
Cholmeley of the Burmese at their work, or rather 
resting from their work, beside the “ wells” of the 
oil-fields, did, in their depicture of abiding misery 
and despair, suggest to him a circle of intensive 
suffering undreamt of by Dante in his “ Inferno.” 
And if there was any truth in those photo- 
graphs, in view of the prodigious expansion the 
opening of the Panama Canal must give to the 
trade between all Eastern and Southern Asia on 
the one side, and the two Americas and Western 
and Southern Europe on the other, it was 
fortunate indeed for the Burmese that they were 
under so potent and beneficent a rule as that of 
the Government of British India; and, again, 
fortunate for them that they were in themselves 
so happy and joyous a people—in the spiritual 
beliefs and superstitions wherein their perishable 
lives were passed. These pitiful photographs made 
him feel that after all there was no such thing as 
human progress; and that it was but making the 
best, for a time, of the ever-growing difficulty of 
human life [through population ever outgrow- 
ing the means of its subsistence], until we 
had devoured this earth down, and corroded 
it to its core. This was what he felt when 
looking at those photographs; but sensibility was 
the handmaid of common-sense, and not the 
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mistress; and the expression he had given to his 
feelings on thé point must not be taken more 
seriously by others than was intended by himself. 
He most cordially and most gratefully moved the 
vote of thanks to Mr. Cholmeley for his paper. 
Lecture and lecturer would always be remembered 


by them as among the best that had ever been 


presented before the Indian Section of the Royal 
Society of Arts. He would like to add some 
expression of the pleasure it had given them to 
see Sir Thirkell White once more before them; not 
to-night giving another such memorable lecture 
as he gave them in 1893, but in the occupation, 
with so much acceptability to them all, of their 
presidential seat, which, for the associations con- 
nected with it, might compare in dignity and 
honour with “ Tully’s Curule Chair.’ 


Mr. R. A. LESLIE Moore, I.C.8. (retired), in 
seconding the motion, said he would like to 
remove the veil which had been cast by Sir 
Arundel Arundel over the withdrawal of the 
Standard Oil Trust of America from Burma. 
It was a public secret that that was due to 
the intervention of Lord Curzon’s Government, 
of which Sir Arundel was a distinguished and 
active member, and he believed that that 
intervention was not the least of the services 
done by Lord Curzon to the Indian Empire as 
Governor-General in Council. 


The resolution of thanks having been carried, 


Mr. N. G. CHOLMELEY, in reply, said that his 
withers were quite unwrung by Sir George 
Birdwood’s remarks about the miserable appear- 
ance of the workers in the oil-field, although he 
had been Commissioner of the Division where 
the people worked. He was afraid that Sir 
George had‘ received an incorrect impression 
as to the actual state of things from the 
photographs, as the Burmans who worked in 
the oil-field were a particularly cheerful lot ; 
no one forced them to work, and they worked 
there because they liked that kind of work. 
They had been doing it for hundreds of years, 
long before civilisation in the shape in which 
it was known in Europe had penetrated to the 
country ; it was one of the old indigenous 
industries of the country which had been going 
on from time immemorial. The workers whose 
photographs they had seen were not employed 
by the’ oil companies, but were actuated solely 
by what a member of the Geological Survey 
of India had quaintly called the ‘‘olei sacra 
fames.” | 


HOME TIMBER INDUSTRY. 

The following appeal has been issued by the 
English Forestry Association with regard to the 
supply of English timber :— 

“ The production of timber for future requirements 
is at last receiving some of the attention it deserves, 


‘but an even more urgent and important question | 
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is that of realising to. the best advantage existing 
supplies of English timber. 

“ Large quantities of English timber and under- 
wood are being felled annually, and owners are 
forced to accept prices which we maintain are in 
many cases much below the true value in com- 
parison with foreign timber. The poor prices 
obtained tend to discourage landowners from 
planting, and have a most prejadioia effect on 
forestry generally. 

“ There appear to be several reasons for the low 
prices of native timber; not, we believe, because 
home-grown timber is necessarily inferior in 
quality or less suitable for many of the purposes 
for which timber is used, but largely because the 
demand is not properly cultivated nor the marketing 
properly organised. Many architects who wish to 
specify home-grown timber complain of the diff- 
culty in obtaining what they require, with the 
result that, owing to the superior organisation of 
the foreign produce, the latter is used instead. 
We are satisfied, from our investigations and from 
conferences that we are holding, that many large 
consumers, such as architects, railway companies, 
and others, are prepared to make much greater use 
of home-grown timber if proper supplies could be 
more conveniently obtained. 

‘‘ While for certain special purposes some of the 
native timber at present obtainable is obviously 
unsuitable, yet we know that a considerable 
supply of good quality does exist, and ought to be 
utilised to the better advantage of both grower 
and consumer, 

« We require, in the first instance, to ascertain 
more exactly, from timber owners throughout the 
country, the classes and quality of timber they 
will have for disposal during the next few years, 
and our object in writing is to give the fullest 
publicity to these inquiries. The English Forestry 
Association, for which we write and which was 
founded to take up the whole question of the 
marketing of timber, represents the ownership or 
management of several hundred thousands of acres 
of woodlands, and we can, of course, procure 
information from our members; but it is most 
important that we should have more particulars as 
to the full extent of the supplies available. May 
we appeal through you to all owners of woods of 
this country to assist us in this work, and to 
communicate with the hon. secretary, the English 
Forestry Association, Farnham Common, Slough, 
Bucks ? 

«We are paying special attention to suggested 
new markets for underwood, English oak, and 
native - grown larch, and we shall much value 
detailed information as to these. 

“ In particular, we hope to organise new and to 
revive old rural industries for the conversion of 
coppice, etc., which in the past not only ensured 
proper markets for our forest produce, but also 
were of such great value to the rural population by 
providing work during the winter months. It is 
deplorable that valuable woodland industries have 
been lost for lack of a little organisation, especially 
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in the sale of the produce, and. we are convinced 
that the establishment of up-to-date industries is 
practicable. l 

«We are sanguine that proper markets for all 
classes and varieties of English timber and under- 
wood can be obtained if landowners and their 
agents will support the English Forestry Associa- 
tion, and help on the work. It is impossible to 
explain our objects and policy fully in a letter, but 
we shall be pleased to send to any landowner, or 
agent, on application, full particulars and illu- 
strations to show how the present unsatisfactory 
position can be improved. 

« We wish to emphasise the fact that we are not a 
trading association, and we do not propose as a 
body to buy or sell any timber. Our object is to 
help landowners in the sale and to ensure a proper 
price for their timber and underwood by securing 
competition and creating a proper demand, leaving 
it to the recognised channels to supply this 
demand. There will be no overlapping with the 
work of existing societies, and we are confident of 
securing the hearty co-operation of all bodies and 
private individuals interested in the subject. We 
are convinced that our work, if adequately sup- 
ported, will establish our native timber industry 
on sound lines, not only to the advantage of land- 
owners, but also to the enormous benefit of forestry 
in particular and to the rural districts and country 
in general.” 

The appeal is signed, on behalf of the English 
Forestry Association, by Lord Clinton (President), 
Lord Selborne, Lord Chichester, Sir E. Stafford 
Howard, Mr. G. L. Courthope, M.P., Mr. Charles 
Bathurst, M.P., Mr. P. G. Burroughes, and Mr. 
Arthur Arnold. 


® 


PROTECTION OF CROPS FROM HAIL.* 


The practical working of the barrages électriques 
for the protection of crops from hailstorms has 
again been put to the test, and the results obtained 
in France last year appear to be very encouraging. 

At the end of 1912 there were no fewer than five 
of these chains of hail-destroyers—as they may be 
termed—which have been established in various 
districts in that country, under the auspices of the 
“Comité de défense contre les orages et la gréle,”’ 
by various groups of landowners and agricultural 
societies, aided by grants from the State and the 
local authorities. Three only, however, were in 
full working order last year, as the barrier in the 
Gironde was not completed until the end of the 
summer, whilst the fifth, in the Department of the 
Loire-Inférieure, is still in construction. 

Of the:three in full operation, that in the valley 
of the Vienne, the first station of which was placed 
on the church tower at Saint-Julien-l’Ars by Count 
de Beauchamp in 1899, and with three other 
stations established several years later, has given 
good results since 1910. 


* See Journal, Vol. LX. p. 477, ne rotection of POOS 
from Hail.” 
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Two other stations have been added to this 
barrier, a ‘‘ Niagara ” apparatus having been placed 
on the Hôtel de Ville at Poitiers in 1911, and 
another on a tower of the chateau at Chitré-sur- 
Vienne last autumn. 

Favourable reports as to the efficiency of this 
barrier, in preventing the fall of hail within the 
protected zone, continue to be made every year by 
the local authorities,with the invariable observation, 
“no damage.” 

The second of these chains of hail-destroyers is 
that established by the syndicate of wine-growers 
of Montbazillac, in the Department of Dordogne. 
This barrier consists of seven stations, about 8 kilo- 
metres apart, the church towers of Notre Dame de 
Bergerac—80 metres (262 ft.)—as well as that of 
Cours-de-Pile being utilised for this purpose. The 
other five apparatus are supported on steel-latticed 
posts, established in the open country in the valley 
of the Dordogne, about 8 kilometres (5 miles) apart. 
Two of these posts are 50 metres (164 ft.), and one 
40 metres (131 ft.) in height. 

Notwithstanding the great number of storms 

which occurred last summer, and more particularly 
during the month of July, no serious damage was 
done to the crops within the protected area, and 
any hailstones that may have been found outside 
were invariably melted before they reached the 
ground. 
- The third chain of destroyers, perhaps the most 
important yet established, is that for the protection 
of the vineyards of the Beaujolais district. It 
includes twenty-two stations, forming a well-defined 
line of cover, with outposts to protect an area of 
26,200 hectares (64,714 acres), or about one-half of 
this rich wine-growing district. Although well 
defended from storms coming from the south and 
south-east, it is not so well protected from those 
coming from other quarters. 

The distance between the stations, also, is very 
variable, and whilst some are no more than 5 kilo- 
metres (3 miles) apart, there is a gap of 13 kilometres 
(8 miles) between the stations of Fleurieux and 
Saint-Clément-sur-Valsonne, which appears to be 
the weak point in the arrangement. In spite of 
this defect—which can be easily remedied by the 
erection of a few new posts—the damage to the 
vines last year was considerably below the average. 

In the Gironde, the barrier of twenty-two stations 
was not completed until too late in the summer to 
be able to judge of its efficiency in the prevention 
of storms. 

The installation of a chain of seven stations in 
the Department of the Loire-Inférieur is not yet 
completed. . 

Besides the sixty-two stations of these five 
barriers there are thirteen isolated ones provided 
with ‘‘Niagaras”’ in different parts of France. 
Among these, that of the Hiffel Tower, Paris, is 
perhaps the most important. As an experiment, 
with the aid of subventions from the Municipality 
of Paris and the Department of the Seine, two 
“« Niagaras” were fixed on this in 1911. The 
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conductors, which are ribbons of pure copper 
(without joints), 8 centimetres (3} ins.) wide, are 
carried down into wells, which have been bored 
for the purpose; they are also connected with the 
water-pipes that supply the lifts. 

Very little information is yet available respecting 
the results of this installation, but independent 
observers residing in the neighbourhood generally 
agree that hailstorms are less prevalent in that 
quarter of Paris than was the case before the 
‘‘Niagara”’ apparatus was placed on the Eiffel 
Tower. | | 


EMPIRE NOTES. 


The Canadian Pacific Railway. — The visit 
to England of Sir Thomas Shaughnessy, the Presi- 
dent of the Canadian Pacific Railway—the greatest 
railway of the Empire—and his public utterances 
have drawn attention to the value of transporta- 
tion in the development of Canada. It has 
been said that ‘three prime factors are requisite 
to the development of a new country—men, 
money, and transportation.” This is certainly 
true so far as Canada is concerned, and of the 
value of the last of these factors the well-known 
C.P.R. is the most outstanding and important 
illustration. The progress of Canada from the 
time when that transcontinental iron-way was 
completed, which links the Atlantic and the Pacific, 
has been continuous. And now two other great 
railway systems are required to meet the needs of 
East and West. The construction of these lines, 
however, only serves to stimulate the pioneer rail- 
way to further enterprise, as is shown by the fact 
that the C.P.R. contemplates an expenditure in 
the current year of between sixty and seventy 
million dollars—from twelve to fourteen million 
pounds sterling. One order alone, according to 
Sir Thomas Shaughnessy, has been placed for 300 
locomotives and 12,500 freight-cars, at a cost of 
nineteen million dollars. Some idea of the magni- 
tude of this order may be formed from the 
particulars given as to the weight and carrying 
capacity of these new engines and cars. The 
length of a C.P.R. locomotive and tender is about 
70 feet, and its weight 175 tons. The tender 
has to carry 5,000 gallons of water and 13 tons 
of coal. Each engine is of 15,000 horse-power, and 
can haul on the level seventy-five cars, or, over the 
whole system, taking one gradient with another, 
a train of fifty cars. The freight-cars are 30 feet 
long, weigh about 163 tons, and have a carrying 
capacity of over 35% tons. If these 12,500 cars 
were put together, they would reach more than 
half-way from Montreal to Quebec, or about 
ninety-two miles. To equip each train—for a run 
of 125 miles between divisional points—seventeen 
crews of five men each will be required. If the 
crews are to make only a single run and the number 
of trains employed are 250, 21,250 men will be 
required for train-work only, to say nothing of 
those wanted for station and other work, The. 
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proposed development of rolling stock compre- 


hended in this single order will, therefore, give 


employment to a large number of men, besides 
offering facilities to settlers on the line of route for 
marketing their produce and materially developing 
the resources of one districts through which the 
line passes. 


Canada’s Park Lands and Forest Reserves.—The 


municipalities of Canada are wisely making pro- 
vision for the preservation of open spaces within 
their city limits, and the aggregation of these 
public parks will be considerable. But the Federal 
Government, recognising the importance of possess- 
ing intact great areas of forest, lake, and mountain, 
has set aside funds for the purpose of developing 
the 11,000 square miles of national parks, which 
now form part of the great public domain. The 
latest of these reserves is the Jasper Park, to which 
the Yellow Head Pass in the Rockies is the gate- 
way. This park alone contains 5,000 miles of 
mountain and valley—more than one-tenth the 
area of England, and more than half the size of 
Belgium. Other well-known national parks are the 
Rocky Mountains Park at Banff, the Yoho, Glacier, 
Elk Island, Buffalo, and Water Lakes. Parks, in 
some of which valuable herds of wild animals are 
being preserved, ncluding the largest herd of 
buffaloes on the American continent. 


Toronto’s Development.—The Eastern Provinces 
of Canada as well as the Western can show rapid 
and surprising development during recent years. 
Toronto, for example, is growing fast, according to 
recent statistics furnished by a leading business 
man of that city at present on a visit to England, 
who says: “I find that people in the old country 
are amazed at the rapid growth of Toronto. Its 
population, now about 450,000, was only 272,000 
in 1907. To-day it is estimated to be growing 
at the rate of 30,000 to 40,000 annually. This 
has created a great demand for houses. The 
housing problem is the most serious thing we have 
to contend with. Two or three families are living 
in one house in many cases, and one of the 
Toronto newspapers stated recently that it would 
take 10,000 houses to give the people who were 
waiting a chance of a residence. In March permits 
were issued for 795 new buildings, as against 514 
in the corresponding month of 1912. A com- 
parison of the values of the building permits taken 
out in the first quarters of recent years shows that 
this year the total was 4,891,579 dollars; last 
year 3,665,830 dollars; 1911, 3,638,940.” This 
statement as to one aspect of the development of 
the Queen City has been confirmed by recent 
information, which shows that the increase in 
building permits for last month was one million 
dollars, while the city bank clearings for the 
month were fifteen million dollars over the corre- 
sponding month last year. 


Trade Expansion in New South Wales.—The 


Hon. W. A. Holman, Attorney-General of New 
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South Wales, who is on a visit to this country, has 
supplied official statistics of the manufacturing 
industries of that State, during the past twelve 
years, which . show a remarkable expansion of 
trade. In 1901 the number of hands employed in 
manufactories in New South Wales was 66,000.: In 
1911 the total was 109,000. The wages paid in the 
former year amounted to £5,106,000, and in the 
latter £10,051,000, the average yearly wages of the 
workers rising from £74 to £92. The latest figures 
show that the annual production of manufactured 
articles was valued at £54,346,C00, of which 
£338,702,000 represented the cost of: materials. 
The value of land and buildings used in these 
industries was in 1901 less than £5,000,000. To-day 
it is considerably over £8,000,000. The value of 
machinery and plant has more than doubled, and 
now stands at £12,000,000.. The capital invested 
has risen from £16,000,000 to about £35,000,000, of 
which £10,000,000 has been embarked during the last 
two-and-a-half years—that is, since the accession 
to power of the present Government. Further, it 
is stated that the local manufacturers in various 
departments of trade have not only met the 
requirements of the home market, but are seeking 
fresh openings in export channels. 


Australian Fishing.—In order to determine 
whether the harvest of the seas around the coasts 
of Australia would pay for reaping, the Australian 
Government a few years ago built a steam trawler, 
and has made a thorough investigation of the coasts 
of various States. An Inquiry Board was appointed, 
and in a recent return has shown the value of the 
fishing banks of the south-eastern coast of New 
South Wales. The time occupied by the trawler 
was nineteen hours. The average speed was from 
two-and-a-half to. three miles an hour, so that the 
distance covered was a little over forty miles. 
Hight hauls were made, which yielded 9,214 
marketable fish, weighing 11,371 lbs. Estimating 
the value of the catch at threepence per 1b., the 
net result would represent a return of about £150 
for the single trip. Similar results have been 
obtained from other fishing-banks, showing that an 
important industry might be established if only 
men and money were found for it. At present the 
capital involved and the labour employed are utterly 
Australians do not appear to take 
much interest in deep-sea fishing, as the business 
already carried on is mainly in the hands of Greeks. 
There is, however, a good opening for the trade and 
for thousands of the hardy fishermen of Great 
Britain and Northern Europe, if they can be 
induced to take it up and if oe capital can 
be provided for the purpose. 


Dry-farming in South Africa.—According to 
Dr. Macdonald, of the Union Department. of Agri- 
culture, the problem of dry-farming. in South 
Africa has been solved. He says that in each of 
the four provinces of the Union and in Rhodesia 
thousands of acres of dry land, once considered 
valueless, are.now being ploughed up and planted, 
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and are yielding excellent crops. America, he 
states, has grown wheat on an eight-inch rainfall, 
Australia on a five-inch rainfall, but South Africa 
has grown arainless wheat. At Lichtenburg, which 
is in the dry zone of the Transvaal, a wheat has 
been grown without a drop of rain falling upon it 
from seed-time until harvest. The class of wheat 
employed was known as the Durum wheat, Apulia, 
which was originally introduced from the dry belt 
of Italy. In Dr. Macdonald’s opinion, the problem 
of South African agriculture—and so, it may be said, 
of Australian culture in large areas of the northern 
and central districts of that country—is not the 
problem of fertility, but of the conservation of 
moisture. He affirms, therefore, that the immediate 
settlement of the dry and arid lands of South 
Africa is now rendered possible. The importance 
of this new and promising development of the 
wheat supply of the world is considerable, in 
view. of the alarming statement that was made 
fifteen years ago by Sir William Crookes, who 
affirmed that the wheat production of the world 
was fast becoming inadequate to meet the wants of 
the increasing number of bread-eaters, and that it 
would be necessary to call in the aid of the chemist 
to raise the average wheat yield by nearly 50 per 
cent. In an article on the products of the Empire, 
Mr. T. Watson Grice says: “In the past decade, on 
the whole, the productiveness of the world’s wheat 
area has more than kept pace with the world’s 
demand; and from the British point of view it is 
especially gratifying to find that the more liberal 
supplies for domestic consumption and for exporta- 
tion have been much more marked within the 
limits of the Empire than in other parts of the 
world.” If to this fact be added the possibilities 
of dry-wheat farming, the prospects of wheat- 
production may be said to be assured for many 
generations to come. 


The Annual Report of Uganda.—The completion 
of the Busaga Railway—the first in the Protectorate 
of Uganda—to which reference is made in the 
Uganda Annual Report, marks an important 
advance in the commercial and industrial prospects 
of that country. Especially is this the case in 
regard to the opening up of the cotton-growing 
areas of the eastern provinces around Lake Kioze. 
To meet the increased traffic which is anticipated, 
the steamer service on the lake will be enlarged. 
This service will be connected with Lake Albert by 
a motor road, which will render it possible to go 
from Mombasa to Nimule or to the western 
border of the Congo by train, steamer, and 
motor, without having to travel by “safari.” 
Uganda can grow many valuable crops—cetton, 
coffee, etc.—and the transportation of these at 
reasonable rates will vastly increase the trade of 
the protectorate and will provide an outlet for 
British capital. The imperial loan of £125,000 is 
to be applied solely to the improvement of internal 
communication. One most important and useful 
result of the extension of wagon-motor and rail 


transport will be the release of thousands of natives, 
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who are employed in the cumbrous system of human 
porterage, for labour on the land and in such other 
industries as may now be rendered possible through- 
out the districts which will be open for settlement. 
It is stated that the growing interest in Uganda on 
the part of planters has been the marked feature of 
the year, and that the number of estates has con- 
siderably increased, while the demand for land 
exceeds the immediately available supply. It 
appears that the native holders, realising the 
increase in the value of the land in their posses- 
sion, although they have not the capital with 
which to work it themselves, are by no means 
eager to part with it. 


OBITUARY. 


James Orrock, R.I.—Mr. James Orrock died on 
the 10th inst. at his residence near Shepperton, in 
his eighty-fourth year. He was born in Edinburgh, 
the son of a well-known surgeon-dentist in that 
city, and, after being educated at the University of 
Edinburgh, he took the degree of M.R.C.S. (Edin.). 
He decided to enter his father’s profession, and 
with this object he moved southwards and built up 
a successful practice in Nottingham and Leicester. 
By the time he was about thirty-five years old he 
had prospered to such an extent that he was able 
to retire from dentistry and gratify his youthful 
ambition of being an artist. Accordingly he came 
up to London, and became a pupil of W. L. Leitch, 
the Vice-President of the Institute of Water-Colour 
Painters. About 1868 he was elected an Associate 
of the Institute, and afterwards served on the 
Council, of which he wasa very influential member. 

In addition to being a regular exhibitor of land- 
scapes, Mr. Orrock was well-known as an enthusi- 
astic collector, and he owned a large number of 
drawings and paintings by early English masters, 
such as Gainsborough, Reynolds, Turner, Cox, 
De Wint, and Copley Fielding. He presented to 
South Kensington Museum pictures by George 
Barret, Henry Dawson, and others, and he made | 
over to the Glasgow Corporation Gallery a series 
of pictures by living artists, and another by great 
English masters. He had also very fine collections 
of blue Oriental china, Chippendale and Adam 
furniture, and old English silver. 

Mr. Orrock was elected a member of the Royal 
Society of Arts in 1889, and in the following year 
he read a paper.on “The Claims of the British 
School of Painting to a thorough Representation 
in the National Gallery,” for which he was awarded 
the Society’s medal. 


GENERAL NOTES. 


THE DEER Forests OF ScoTLAND.—A Parlia- 
mentary Paper [538] gives a return “of particulars 
“of all deer forests and lands exclusively devoted to 
sport in the various counties of Scotland as at the 
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coming into operation of the Small Landholders 
(Scotland) Act, 1911, according to the Valuation 
Roll for the year 1911-12.” The total acreage of 
such land in Scotland is 3,599,744, with a rental 
asin the valuation roll of £183,788. Among the 
largest properties dealt with in the return are the 
Mar Deer Forest of 110,000 acres, with a rental of 
£4,000; the Glendhu and Reay Deer Forest of 
80,970 acres, with a rental of £4,589; and the 


Blackmount Deer Forest of 80,000 acres, with a 


rental of £1,910. The return points out that many 
of the deer forests are used for grazing some farm 
stock, also in a number of cases they include con- 
siderable extents of woodland. A table attached 
to the return shows that the land is situated in the 
various counties as follows :— 


erg a RS a LY 


Sonaty: Fen pelo Tern koi 
s ee i; & Bad 
Aberdeen 240,970] 7;332| 13,543 0 0 
Argyll 392,754 | 35,691 | 15,094 0 O 
Ayr 954 954 144 0 0 
Banff . 74,540| 240! 4,535 0 0 
Bute . 4,967| 2,238) 315 0 0 
Caithness 93,856 | 46,581} 4,084 7 0 
Dumbarton . 9,338| 1,088) 348 15 0 
Elgin. . 10,140| 7,140| 390 0 0 
Fife 1,193 | 1,193 B0 0-0 

- Forfar 57,580) 750| 5,515 0 0 
Inverness {1,081,172 142,426 | 65,311 0 0 
Kincardine . 5,850 | 5,200 673 0 0 
Kirkcudbright: .) 2,752; 152) 235 0 0 
Lanark | 320 -120 65 0 0 
Perth 259,086 | 18,687 | 17,810 0 0 
Renfrew. . . 95} 95 50 0 0 
Ross & Cromarty) 927,854 | 65,191} 40,845 0 0 
Sutherland . .| 486,323 |270,190| 14,800 0 0 

Total {8,599,744 (602,218 |183,788 2 0 
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INSTITUTION oF ELECTRICAL ENGInEERS.—The 
following is the list of papers to be read at 
the joint meeting of the Institution of Electrical 
Engineers and the Société Internationale des 
_ Electriciens, to be held in Paris from the 21st 
to the 24th inst.:—M. Gratzmuller, 
. Tension Continuous - Current Traction”; M. 
Latour, “ Single-phase Traction”; M. Julian, 


“ High- 


N 
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“The Electrification Schemes -of the Chemin de 


Fer du Midi”; A. N. Mazen, “ The Electrification 


of the Paris Suburban Lines of the State Railway” ; 
H. Parodi, “Railway Electrification Problems in 
the United States”; J. B. Damoiseau, ‘ Petrol- 
electric Motor-trains”; J. S. Highfield, “ Long- 
Distance Transmission of Electric Energy (Con- 


‘tinuous Current)’; M. Leblanc, “ Long Distance 
‘Transmission of Electric Energy: (Three-Phase 


Current)”; W. Slingo, “ Automatic Telephony : 
Application of Mechanical Devices to the assistance 
of Manual Operating in Telephone Exchanges.”’ 


TuE OPEN Spaces oF Papis.—The areas of the 
principal public parks in Paris are as follows :— 
Bois de Vincennes, about 2,290 acres; Bois de 
Boulogne, 2,156 acres; Jardin des Tuileries, 74 
acres; Jardin du Luxembourg, 62 acres; Buttes — 
Chaumont, 62 acres; Pare de Montmartre, 63- 
acres. There is also the Parc Monceau of about 
6 acres and the Champ de Mars, the site of the 
exhibitions of 1889 and 1900. With the exception, 
of the Champ de Mars, all the parks above named 
have remained substantially unchanged as to 
area for many years, and the one new project, to 
make an important addition to the present park 
system of Paris, is that of demolishing the forti- 
fication walls that enclose the city, fill up the 
moat, and convert a large portion of the area thus 
reclaimed into parks and public gardens. This 
project has been under discussion for many years, 
but the enormous expense involved has deferred 
the completion of the plans, although it has now 
been practically decided upon. This change has 
been necessitated by the increasing population of 


Paris, the congested condition of many quarters, 
: the high prices of land, and the desirability of 


making the city continuous with the busy and 
important industrial suburbs which surround it 
outside the walls. i l 


OIL FROM GRAPE SEEDS.—Grape-seed oil is 
prepared in certain parts of France, Italy ‘and . 
Germany. That obtained cold from the first 
pressing is edible; the oil obtained by pressing and 
heating, and that extracted by means of solvents, 
have a dark colour and a bitter taste, and after 
being purified by concentrated sulphuric acid and 
cleared with bone black, are used’ for lighting 
purposes and in the manufacture of soap ; and, on 
account of the small cost, would, it is said, be a 
good substitute for the expensive oils used in the 
textile industry. Apart from the ‘uses mentioned, — 
and because some of its chemical properties are 
similar to those of castor oil, grape-seed oil has 
suggested itself as a substitute for castor oil in the 
preparation of compounds used in the manufacture 
of red colours. It may be estimated that, on an 


- average, the fresh refuse of the grape contains . 


25 per cent. of seeds. According to the variety of 
the grapes and their degree of ripeness, the quantity 
of oil which can be obtained from the seeds varies 
from 6 to 20 per cent. 
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PRODUCTION OF OLIVE OIL IN Irazy, 1912.—The 
statistics of the production of olives in Italy last 
year have just been published in the Bolletino dell’ 
Ufficio di Statistica of Rome. The scarcity of olives 
was particularly felt in Apulia, Calabria, and Sicily, 
which are the most important amongst the oil- 
producing regions of Italy. The deficiency last 
year is to be attributed to the ravages of the olive- 
fly, especially in those districts near the coast. 
Further inland, on the contrary, the production 
last year was better than that of 1911, where it 
was, generally speaking, greater than the average 
for the previous three years. The quantity of oil 
produced in 1912 amounted to 915,000 hectolitres 
(20,130,000 gallons) as compared with 2, 422,000 
hectolitres (53,284,000 gallons) in 1911, and 2,122, 000 
hectolitres (46,684,000 gallons), the Average for the 
previous three years. 


MEETINGS OF THE SOCIETY. 
COLONIAL SECTION. 
Wednesday afternoon, at 4.80 o’clock :— 


May 21. — Taru Ricut Hon. Srr Josepx 
GrEorRGE Warp, Bart., K.C.M.G., ‘“ New Zea- 
land as a Place of Residence.” 


INDIAN SECTION. 
Thursday afternoon, at 4.80 o’clock :— 
May 29. — Sir Joun Benron, K.C.LE., 
M.Inst.C.E., late Inspector- General of Irriga- 


tion, “Irrigation in India.” Sir FREDERIC 
W. R. Fryer, K.C.S.1., will preside. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAY 19...Sanitary Engineers, Institute of, Caxton 
Hall, Westminster, S.W., 8 p.m. Dr. H. R. 
Kenwood, ‘‘ Micro-Organisms and Public Health.” 


TUESDAY, MAY 20...Statistical Society, at the ROYAL SOCIETY 
OF ARTS, John-street, Adelphi, W.C., 5 p.m. Sir 
William J. Thompson, ‘‘The Census of Ireland, 
1911,” 


Sociological Society, at the ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.,8.15p.m. Dr. W. H.R. 
Rivers, ‘‘ Survivals in Sociology.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor T. B. Wood, ‘‘ Recent Advances in the 
Production and Utilisation of Wheat in England,” 
(Lecture I.) 

Photographic Society, 35, Russell-square, W.C., 
Spm. Mr. W. B. Ferguson, “Testing Ordinary 
and Orthochromatic Plates for Comparative Speeds 
py Daylight.” 

Zoological Society, Regent’s-park, N.W., 8.80 p.m. 
1. Rev. T. R. R. Stebbing, “Notice of some 
important works on Zoological Nomenclature 
now in Progress.” 2. Dr. R. Broom, ‘‘ Observa- 

tions on the South African Rhynchocephaloid 
Reptile Euparkeria and allied Genera.” 3, Mr. 
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E. G. Boulenger, ‘‘ Experiments on the Meta. 
morphosis of the Axolotl (Amblystoma tigrinum) 
conducted in the Society’s Gardens.” 4. Mr.G. E. 
Bullen, ‘“ On some cases of Blindness in Marine 
Fishes.” 5. Dr. R. W. Shufeldt, “On the Patella 
in the Phalacrocoravids.” _ 

British Acetylene and Welding Association, West- 
minster Palace Hotel, S.W., 2.30 p.m. Annual 
General Meeting. 


WEDNESDAY, MAY 21...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4.30 p.m. (Colonial 
Section.) The Right Hon. Sir Joseph Ward, “ New 
Zealand as a Place of Residence.” 

Biblical Archeology, 37, Great Russell-street, W.C., 
4.30 p.m. Professor F. C. Lehmann - Haupt, 
‘c Semiramis in History and Legend.” 

Meteorological Society, 70, Victoria-street, S.W., 
4.30 p.m. 1. My. E. Gold, “Determination of tho 
Radiation of the Air from Meteorological Ohserva- 
tions.” 2. Mr. S. C. Russell, “ Results of Monthly 
and Hourly Cloud-form Frequencies, at Epsom, 
1903-1910.” 

Microscopical Society, 20, Hanover-square, W., 8 p.m. 
Annual Exhibition of Microscopic Aquatic Life. 
Geographical Society, at the Royal Albert Hall, 
Kensington Gore, W., 8.45 p.m. Reception of 
members of Captain Scott’s Antarctic Expedition, 

and Lecture by Commander E. R. G. R. Evans. 


Aeronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Wilbur 
Wright Lecture. 


University of London, King’s College, Strand, W.C., 
5 p.m. Sir Everard im Thurn, ‘‘ Colonial Problems. 
II.—Native Land and Labour in the South Seas.” 


Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C., 8 p.m. Mr. A. Alison, ‘‘ Heat Accumulators 
and their Use in Exhaust Steam-turbine Plants.” 


THURSDAY, MAY 22...Royal Society, Burlington House, W., 
4.30 p.m. 
Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 
Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
4.80 p.m. Annual General Meeting. 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. J. Pope, ‘‘ Recent Chemical Advances. 
Lecture I.—Molecular Architecture.” 

Kast India Association, Caxton Hall, Westminster, 
S.W., 4 p.m. Mr. W. Corfield, ‘ Calcutta: the 
Premier City.” 

Mining and Metallurgy, Institution of, at the Uea- 
logical Society, Burlington House, W., 8 p.m. 


FRIDAY, MAY 23...Royal Institution, Albemarle-street, W., 
9p.m. Professor S. P. Thompson, ‘‘ The Secret of 
the Permanent Magnet.” 

University of London, Chadwick Public Lectures, at 
the London School of Economics, Clare Market, 
W.C., 8 p.m. Professor K. Pearson, “Infant 
Welfare.” (Lecture II.) 

Surveyors’ Institution, Country Meeting at Oxford. 

- Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8p.m. Mr. S. H. Hills, ‘The Organisation 
of an Engineer’s Employment Bureau.” 


SATURDAY, MAY 24...Linnean Society, Burlington House, 
W.,8p.m. Anniversary Meeting. 
Surveyors’ Institution, Country Meeting at Oxford. 
Royal Institution, Albemarle-street, W., 3 p.m. 
Professor E. Rutherford, “Radio Activity—the 
Alpha Rays and their Connections with the Trans- 
formations.” (Lecture I.) 


a Sa 
“ 


Journal of the Roval Society of Arts. 


~ e 


N 


No. 3,157. 


VOL. LXI. 


FRIDAY, MAY 23, 1913. 


All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


NEXT WEEK. 


Taurspay, May 29th, 4.30 p.m. (Indian 
Section.) Sir Joun Benton, K.C.LE., 
M.Inst.C.E., late Inspector-General of Ivriga- 
. tion, “ Irrigation Works in India.” SIR 
FrREeDERIC W. R. Fryer, K.C.S.1., will preside. 


THE SOCIETY’S ALBERT MEDAL. 


A meeting of the Council was held on Monday 
afternoon, the 19th inst., when the following 
members were present :— 


Lord Sanderson, G.C.B., K.0.M.G. (in the chair) ; 
Sir Steuart Oolvin Bayley, G.C.S.I., C.I.H.; Sir 
George Birdwood, K.C.1.E., C.S.I., M.D., LU.D.; 
Lord Blyth; Mr. Dugald Clerk, D.Sc., F.RB.S.; 
Mr. Alan Summerly Cole, C.B.; Mr. William 
Henry Davison, M.A.; Hon. Sir Charles W. 
Fremantle, K.C.B.; Mr. Robert Kaye Gray; 
Colonel H. ©. L. Holden, R.A., C.B., F.RB.S.; 
Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc.; Sir John Cameron Lamb, 
C.B., G.M.G.; Major Percy A. MacMahon, R.A., 
Sc.D., LL.D., F.R.S.; Mr. William Henry Maw, 
LL.D.; Hon. Richard Clere Parsons, M.A.; Mr. 
Ernest H. Pooley, M.A., LL.B. ; Sir Owen Roberts, 
M.A., D.C.L.; Mr. Alan A. Campbell Swinton; 
Mr. Carmichael Thomas; Professor William 
Cawthorne Unwin, LL.D., F.R.S., and Colonel 
Sir John Smith Young, C.V.O. 


On the motion of the Chairman the following 
resolution was passed :— 


‘On the occasion of the fiftieth award of 
the Albert Medal of the Royal Society of Arts, 
the Council of the Society desire to offer 
the Medal to H.M. King George V., for nine 
years President, and now Patron of the Society, 
in respectful recognition of His Majesty’s 
untiring efforts to make himself personally 
acquainted with the social and economic con- 
dition of the various parts of his Dominions, 


and to promote the progress of Arts, Manufac- 
tures and Commerce in the United Kingdom 
and throughout the British Empire.” 

It is hoped that His Majesty will appoint a 
date, after his return from Germany, for the 
presentation of the Medal by H.R.H. the 
President. 


CONVERSAZIONE. 


The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
Museum, in the Galleries of the Natural 
History Museum, South Kensington, on Tues- 
day evening, June 17th, from 9 p.m. to 12. 

The Reception, by Lord Sanderson, G.C.B., 
K.C.M.G., Chairman, and the other Members 
of the Council, will be held in the Central Hall 
from 9 to 10 p.m. 

Particulars of the musical and other arrange- 
ments will be announced in due course. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card for 
a lady. (These cards will be issued shortly.) 
In addition to this, a limited number of tickets 
will be sold to members of the Society, or to 
persons introduced by a member, at the price 
of 5s. each, if purchased before the day of the 


Conversazione, On that day the price will be 
raised to 7s. 6d. 
Members can purchase these additional 


tickets by personal application, or by letter 
addressed to the Secretary at the Offices of the 
Society, John Street, Adelphi, W.C. In all 

cases of application by letter a remittance must 
be enclosed. Each ticket will admit one person, 

either lady or gentleman, and must be signed 

by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 
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The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 


COLONIAL SECTION. 

‘Wednesday afternoon, May 21st; Lorp 
SanpERson, G.C.B., K.C.M.G., Chairman of the 
Council of the Society, inthe chair. A paper on 
“New Zealand—an ideal Place of Residence ” 
was read *by THe Ricut Hon. Sim JOSEPH 
GEORGE WARD, Bart., K.C.M.G., D.C.L., LL.D., 
M.P. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 
LIQUID FUEL. 


By Proressor Vivian B. Lewes, 
F.1.C., F.C.8., ETC. 


Lecture I.—Delivered January 20th, 1918. 


It is more than twenty-six years ago since 
in this room I listened to a course of Cantor 
Lectures by Sir Boverton Redwood on Petroleum 
and its Products, and so perfectly was the work 
done by that master of his art that now, more 
than a quarter of a century later, all that is 
needed is to show the progress that petroleum 
has rendered possible. 

What a record it constitutes! It has revo- 
lutionised transport and rendered aviation 
possible; it has given increase of speed and 
greater radius of action to our Fleet, and in a 
hundred different ways has demonstrated its 
importance to a civilised nation, whilst we are 
even now on the fringe of still greater economies 
in power production by its use in the heavy 
oil engine, so ably dealt with in Captain Riall 
Sankey’s recent Howard Lectures, and by the 
latest developments in surface combustion. 

Twenty-six years ago by far the most im- 
portant use to which any product of petroleum 
was applied was the creation of artificial illumi- 
nation, whilst its utilisation as a fuel was only 
beginning to attract general attention, and the 
experiments that were being made in this 
direction usually resulted in the production of 
more smoke than efficiency, although Urquhart, 
Wise, Field, Aydon, and Nobel had already 
obtained good results; but had anyone then 
predicted the position to which it would attain 
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in the first decade of this century he would have 
been scouted as a mad dreamer. 

By “ Liquid Fuel” is meant liquids which, 
by their combination with the oxygen of the air, 
generate energy in such a form as to be easily 
utilised, whilst for such liquids to have com- 
mercial value they must be sufficiently plentiful 
to enable them to compete with solid fuel both 
in distribution and price; and, whilst admitting 
the pre-eminent position occupied by petroleum 
products, we must not overlook the less favoured 
sources of power that are obtainable locally, 
and in time of stress might be of great service 
should the more valuable, but less attainable, 
petroleum fuel supply be cut off. 

In all kinds of fuel we find that we are deal- 
ing with bodies formed by the absorption and 
rendering latent of energy during processes of 
vegetable, or, more rarely, animal life, and that 
originally the energy has been derived directly 
or indirectly from the sun; and when by the 
process of combustion we again resolve these 
bodies into the carbon dioxide and water-vapour 
from which they were formed, the energy latent 
within them for geological ages reappears as 
the sensible heat that we utilise for domestic 
comfort and conversion into the other forms of 
energy that we employ, such as light and power. 

The origin of petroleum is purely a matter of 
surmise, and many theories have been adduced 
from time to time to account for its formation. 
There is but little doubt that the primary rocks 
which form the basis of the world contain 
practically little or no carbon, and consist of 
fused and crystalline masses of silicates and 
other compounds produced at very high tem- 
peratures, and_that where bitumen and hydro- 
carbons are found in lava and contained in 
pockets in out-crops of igneous rocks, they have 
got there by the disturbance of carboniferous 
strata by the molten rock. It is a fair inference, 
therefore, that the carbon which we now find 
present in the large class of sedimentary car- 
bonates in the earth, and the carbon in coal, oil, 
and other carbonaceous material, have been 
derived from carbon dioxide originally present in 
the prehistoric atmosphere. Everything, there- 
fore, points to the early atmosphere of the 
world consisting of a mixture of nitrogen, carbon 
dioxide and some oxygen; but it is clear that, 
even supposing that the ratio of nitrogen to 
oxygen wasnot greatly different from that existing 
in the atmosphere of the present day, it must 
have been so diluted with the excess of carbon 
dioxide that instead of there being 20-9 ‘per 
cent. by volume of oxygen, there was probably 
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only a fraction of this quantity, and under these, 
conditions decay, as we now understand the 
term, would have been almost unknown, and 
would have been much more akin to fermen- 
tation. 

In a previous course of Cantor Lectures on the 
Carbonisation of Coal I pointed out that this 
was the only really satisfactory explanation of 
the vast accumulations of vegetable matter 
needed to give the thicker seams of the coal 
formation, and that these actions, taking place 
during the carboniferous and tertiary periods, 
gradually absorbed the excess of carbon dioxide 
from the air, and replaced it with oxygen, the 
factor of change being the growth of vegetation 
under the influence of the sun’s rays. There is 
not the least doubt but that it was during this 
same period of geological time, commencing, 
perhaps, even slightly earlier and reaching its 
zenith in the tertiary age, that the formation of 
oil took place, or, at any rate, that the deposits 
of material accumulated, which afterwards, 
under conditions of pressure and terrestrial heat, 
gave oil as one of the products of their decom- 
position. 

The theory of the formation of oil which has 
been the one most favoured by the theoretical 
chemist is that the oil is the product of 
the action of steam at high temperatures on 
metallic carbides, taking place probably at 
great depths, and that the hydrocarbon gases 
and oil have then found their way into and 
collected in the strata in which the oil is now 
found. Such brilliant chemists as Berthelot, 
Mendeléeff, and Moissan have all given their 
allegiance to this theory, the last chemist 
showing that the carbides of some of the rarer 
metals, when acted upon by water, yield hydro- 
carbons of much the same character as those 
found in the crude oil. 

The first factor, however, which seems to 
cast doubt upon any such theory is that there 
are no signs of these vast deposits of carbides 
existing, or ever having existed, whilst to the 
practical man who has any knowledge of the oil- 
fields the evidence that at once disposes of this 
theory is that one may find a porous stratum 
of limestone or sandstone which is oil-bearing, 
whilst strata of identical character below it at 
a greater depth and also above it contain no 
trace of oil, so that it is evident that the oil has 
been formed in the strata in which it is found, 
and no theory which necessitates its formation 
elsewhere and gradual infiltration into the 
strata is admissible in explaining the deposits 
in the best-known fields. 
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In the same way it has been suggested that 
petroleum has been produced by the heating of 
already-formed deposits of shale, lignite or coal 
by the intrusion of igneous rocks, but in the 
oil-bearing measures themselves signs of such 
voleanic action are rarely to be found, and 
although one knows that such actions have 
given small quantities of oil in the coal-seams, 
lignite, shale or even peat deposits, it would be 
absurd to attempt to explain the vast volumes 
of oil formed in the large oil-fields without being 
able, at any rate, to adduce proof of what has 
become of the residual carbon from the action, 
as although lignite and even bituminous coals 
are found in many fields, they have evidently 
not undergone any such process of distillation. 
It may be taken as practically impossible that 
either of these theories can account for the 
production of the chief oil deposits. 

All the evidence that can be collected goes to 
prove that the oil is of organic origin, and many 
observers have ascribed it to' the checked decom- 
position over long periods of animal remains 
from the low forms of fish life. There are several 
points in favour of this, as undoubtedly brine 
and salt deposits are nearly always found in the 
oil-fields, and in most cases with the oil itself, 
whilst fossilised deposits all point to a marine 
origin, and the work of Engler and Hofer shows 
that oil can be produced from such forms of 
animal matter. 7 

Practical considerations, however, make it 
perfectly clear that, even taking into account 
the differences between the atmospheric con- 
ditions then and now, which would affect not 
only terrestrial but marine growth, it is impos- 
sible to ascribe the origin of the quantities of 
petroleum occurring in nature to any such 
single source, although it is not only possible, 
but extremely probable, that some portions of 
certain oil supplies have been formed in this way. 

The strata which constitute the storage for 
the oil are of a sedimentary character, consisting 
as they do of porous sandstone and limestone, 
both of them substances which might well have 
been formed from marine drift and deposits, 
whilst the limestone is known to consist largely 
of deposits either of substances like coral or the 
shells of myriads of minute forms of marine 
organisms, and I have always held the view that 
the real source from which the main bulk of 
oil has been derived was marine vegetation, 
which, under the conditions existing in those 
early days, probably grew in shallow seas in far 
greater quantities than are found at the present 
day. I am perfectly well aware that some 
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authorities of wide experience are opposed to 
this view, and hold it up to scorn, but all I 
have seen points to this being the real source 
to which we must look as the original matter 
from which the chief bulk of oil was formed. 

The opponents of the theory of oil having 
been formed from marine growths generally 
favour the theory that oil has been formed from 
the same sources as coal, 7.e., terrestrial vege- 
tation, and that the conditions to which the 
vegetable matter has been subjected govern 
the nature of the product, so that with deposits 
at a great depth closed in by an impervious 
stratum petroleum is formed, whilst the less 
loaded or less perfectly sealed horizons of a 
series yield coal. I am quite as ardent an 
advocate of the vegetable origin of most of the 
oil as anyone, and I admit that we know of 
coal-seams in which springs of oil may be found 
and. oil-fields in which seams of coal (generally 
tertiary) exist; but I think that one of the 
opponents of the marine-growth theory admir- 
ably sums up the chief objection to the idea of 
terrestrial vegetation being the source of the oil 
deposits when, in speaking of the similarity 
existing between the conditions under which 
coal and oil are found, he says: ‘“‘In fact, the 
only difference is that in the one case (coal) we 
have abundant evidence of vegetable remains 
in under-clays, leaf beds, carbonaceous shales 
‘and sandstones, fossil tree-trunks and seams of 
lignite and coal, while in the oil-field phase not 
a trace of vegetable matter is observed.” 

‘In the body of true coal we find few traces 
of structure, and the resin constituents of the 
vegetable mass have luted the remains of the 
celluloses into coal. The lignites, however, 
formed from the vegetable débris collected at a 
later date, in many cases still show the original 
cellular structure, and we see that it is the 
fibrous portion which has resisted destruction 
best. 

In the formation of oil, however, no trace of 
fossilised remains, no trace of fibrous residue is 
left, and yet in Trinidad one may find lignite 
and oil in different parts of the same sedimentary 
deposit, the ‘oil being. at the lower end of a 
sloping stratum, whilst the lignite is at a higher 
level: ` The forms of vegetation which contain 
no fibrous structure, and are, therefore, least 
able to resist structural destruction, are the true 
seaweeds, and these constittite the only form 
of vegetation that could conceivably ‘be con- 
verted into oil and gases without leaving some 
trace of their origin. - Imagine a low-lying shore, 
with its morasses and lagoons covered with-dense 
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vegetation and vegetable deposits which reach 


nearly to the storm-lashed strand, piled with 
marine flotsam and jetsam thrown up by the 
waves, and one can easily realise the possibility 
of change of level, leading to both being covered 
by sedimentary deposits, and after the lapse of 
a few thousand centuries forming a stratum in 
which thin tertiary coal might be found at the 
end that was land and traces of oil from the 
marine growths at the other. Any theory of 
this character, however, is worthless unless the 
objections raised to it can be answered and 
evidence adduced as to its possibility, and a 
whole-hearted opponent of the theory has 
formulated his objections to it with all the 
ability born of his long experience of the practical 
conditions existing in the oil-fields, and these 
objections may be summarised as follows :— 

1. The initial difficulty of accounting for a 
sufficient quantity of raw material. 

2. When the water is removed from seaweed, 
of the remaining solids a “ considerable propor- 
tion’’ is bromine and iodine salts, and if 
petroleum is formed from the remains of sea- 
weeds, what becomes of the ‘ enormous 
quantity ” of these bromides and iodides ? 

3. All petroleum contains a trace of sulphur 
and sometimes a good deal, ‘‘ but there is no 
sulphur in seaweeds.” 

And he concludes that ‘“‘the chemical 
difficulties to be surmounted are, therefore, as 
insurmountable as the initial difficulty.” 

In reviewing the various theories of formation 
this authority lays it down that “the golden 
rule is never to postulate or suggest any con- 
dition or any mode of deposition or accumulation 
which cannot be shown or proved to be actually 
in operation at the present day.” Such a rule 
would be good if all the factors that obtained 
in the past were the same as those existing at 
the present day, but when they are entirely 
different, as in this case, it can only lead to error. 

The marine growths of the Carboniferous 
period must have been of low order, growing 
luxuriantly in shallow seas of tepid water, 
immune from the ordinary forms of decay owing 
to the salt water being saturated, with carbon 
dioxide, and: containing but little ' dissolved 
oxygen; but as they were cast upon the strand 
in enormous quantities, they became mixed with 
the sedimentary sand or’shell, which, by sub- 
division,-preventéd the mass action found’ with- 
terrestrial vegetation, and under the action of 
long ages and pressure they became converted 
into oil, methane, and carbon dioxide. 

Even if the rule of applying médern conditions 
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to the far distant past be adopted, is the quantity 
of weed produced as small as the critic imagines ? 
It is not so long since our own shores produced 
the kelp that was the source of alkali, of iodine, 
and of bromine, and fed a flourishing industry 
until Le Blanc gave the world his soda process, 
and the Stassfurth mines and the Chilian deposits 
supplied potash salts, iodine, and bromine at a 
price with which the kelp process could not 
compete. In those days seaweed was collected 
and not left a rejected gift on the shore, to be 
taken back by the incoming tide or used in small 
quantities as manure; the Hebrides alone 
yielded annually some 40,000 tons, Great Britain 
200,000, and the shores of Brittany double that 
quantity ; yet here we have not the conditions of 
temperature that favour such growths, and when 
one hears of the giant algw of the Falkland 
Islands, with great fronds a quarter of a mile 
in length, and of weed being thrown up in the 
Straits of Magellan in such quantities that boats 
cannot get near the shore, one feels that certainly 
the imagination required to picture the huge 
deposits neeessary in the Carboniferous and 
Tertiary periods to give our oil-fields is not 
greater than the call made upon it to supply 
terrestrial growths. 

Turning to the chemical objections raised to 
the theory, we find again that the law that the 
present shall govern the past is responsible for 
part and error for the remainder. 

The first point is that if petroleum is formed 
from the remains of seaweed, what becomes of 
the bromides and iodides that constitute so large 
a part of these growths ? It is perfectly clear 
that the substances found in seaweed or in any 
other form, of vegetation have been absorbed by 
the plant, and vary according to their environ- 
ment; so that although one finds bromides and 
iodides in the ash of marine plants at the present 
day, one finds none in plants grown in fresh or 
brackish water. The salts in solution in sea- 
water are the result of generations of slow con- 
centration, brought about by the supply of 
fresh water containing small quantities of salts 
in solution and evaporation, and over the geo- 
logical ages which have elapsed since the 
Carboniferous period sea-water has risen in 
density from 1 to 1°02, and the amount of salt 
in solution has risen to 1,850 grains per gallon ; 
whilst the bromides and iodides, which are 
equally soluble as the salt, are after thousands 
af centuries only minute traces which cannot be 
recognised without the concentration of large 
quantities of water.. It is extremely improbable, 
therefore, that in the Carboniferous and Tertiary 


- 


A 


_ JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


- 669 


periods any bromides and iodides were present 
in the water, and consequently they would be 
absent in the weed, whilst the salt itself would be 
present in much smaller quantities. Moreover, 
if one takes the conditions of the present day, 
the weed which is richest in iodine is the tangle- 
wrack (Laminaria digitata), the soluble ash of 
which contains less than one-half of 1 per cent. 
of iodine, whilst the commoner forms of seaweed, ` 
such as bladder-wrack (Fucus vesiculosus), 
contain less than one-tenth of 1 per cent., 
so that the “considerable proportion’? and 
“enormous quantities’? referred to would 
not be so great even when judged by modern 
standards. 

The fact also that every sample of petroleum 
contains some sulphur appears to be an insuper- 
able objection, as seaweed contains none; but in 
point of fact the carbonisation of seaweed gives 
rise to very large quantities of sulphur com- 
pounds, as the mineral matter in the weed is 
very rich in sulphates, which reduction converts 
into sulphides. The result is that when kelp is 
moistened with water the smell of sulphuretted 
hydrogen is at once noticeable, whilst, when it 
is lixiviated with hydrochloric acid, this gas is 
evolved in large quantities. That the reduction 
of the sulphates needed to bring this about is 
very small is shown by the fact that on sub- 
tropical coasts, where rivers bring down vegetable 
matter into the sea, sulphides are formed so 
freely from the calcium and magnesium sulphates 
in the sea-water as to blacken the white paint 
used on a ship. ; 

So far, however, the evidence I have adduced 
with regard to marine growths being the source 
from which oil has been formed has all been to 
show that the objections raised to the theory 
are not of a very serious character, and it still 
remains to show that seaweed is the possible 
source. 

The utilisation of seaweed for the production - 
of various commercial commodities, as has been 
pointed out, led to a good deal of work being 
done upon it during the last century, and 
researches made by Mr. E. C. Stanford shawed 
that when any kind of seaweed was’ submitted 
to destructive distillation at a low. zed-heat, large: 
volumes. of gas were evolved. and an oily tar 
was produced, which, on redistillation, . yielded 
paraffin-oil (as he termed it);.in considerable 
quantities ; from a ton of weed of the genus 
Fucus, which is the mest common marme growth, 
it is possible to obtain-6°7 gallons of oil, and this 
particular kind of weed contains the least iodine 
and the largest proportion of sulphatesin its ash. 
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The following table gives the figures for this 
weed :— 
Fucus VESICULOSUS. - 


Bladder-wrack. 
Water i 71:00 
Organic matter 23°28 
Soluble 4°10 
A { 
eB | Insoluble 1-62 
100-00 
On dry weed— 
Organic matter 80: 358 
‘ Soluble . 14:079 
Ash { Tasoluble 5-563 
100-000 
Composition of soluble ash— 
Sulphuric acid 4:165 
Alkalies as chlorides . 11:400 
Iodine *00985 
Per ton of dry weed— 
Volatile oil . 354°5 ozs. 
Naphtha 220°8 ,, 
Paraffin oil 515°4 ,, 


In distilling the weed a dull red heat was 
employed, and, in consequence, some compounds 
were formed having the same characteristics as 
those evolved from coal; but when distilling coal 
the lower the temperature the more paraffinoid 
becomes the nature of the tar, and when the 
lowest possible temperature is used paraffins 
and naphthenes of the kind found in crude 
petroleum are always present in considerable 
quantity, so that with a distillation such as has 
taken place in Nature, in which the material has 
been subjected to a comparatively low tempera- 
ture for an enormous period of time, one would 
expect that the character of the distillate would 
resemble very much that of crude oil. 

It is interesting to note also that peat, when 
subjected to destructive distillation under the 
same conditions of temperature as the marine 
weed, yields an oily tar, from which by redistilla- 
tion and purification oil of the same character 
can be obtained and also solid paraffin, but the 
quantity of the oilis rarely one-half that obtained 
from the weed. 

It cannot be insisted upon too strongly that 
in the great natural processes of carbonisation, 
which have converted vegetable growths into 
coal and oil respectively, there have been count- 
less ages of time and moderate temperatures 
taking the place of short periods of high tempera- 
ture, and from everything we know of the nature 
of the changes induced in carbohydrates and 
hydrocarbons by heat we should have expected 
the results that are found. 
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The broad question that remains is why in 
the one case should bodies of much the same 
character be converted into the solid conglome- 
rate which we call coal, and under other con- 
ditions differing but little be converted into the 
mixture of liquids which we know as oil ? 

As before pointed out, structure has probably 
a great deal to do with this; but it must also 
be remembered that in marine silt the weed will 
be intermixed with sand or shell, and the mass 
action of a huge and uniform bulk of fermenting 
matter will be checked by subdivision, and the 
actions rendered slower than with terrestrial 
vegetation ; whilst probably the most important 
cause of all is that in the land growths the 
extractive matter was of a highly resinous 
character, and in an atmosphere of low oxygen 
content protected the cellulose bodies and led 
to the formation of solid products of degra- 
dations, and finally to carbon, these residues 
being luted together by the resin and such 
hydrocarbons as are formed into coal. With 
seaweed resins are absent, and the extractive 
matter consists of jelly-like bodies which offered 
no impediment to fermentation, and the action 
slowly proceeded until the whole mass was 
converted into gases and liquids. 

Cellulose, which is the main constituent of all 
vegetable life, may be represented by the 
empirical formula æ (C,H,,0;), and we know 
that the gaseous products of its ordinary fermen- 
tation and checked decay are carbon, water, 
carbon dioxide and methane. Under these 
conditions the completed action has often been 
represented as 

2(C,H,,0;) = 6C + 8CH, + 8C0, + 4H,O 
yielding the solid carbon found in coal, whilst 
under other conditions bathed in brine the fibre- 
less weed might undergo changes in which the 
formation of water was replaced by hydro- 
genation of the carbon— 

4(C,H,,0,;) = 10C0O, + 5CH, + C,H, (nonane). 

This is used only as an illustration, as it is an 
absurdity to represent a great natural action by 
an equation, when probably many different 
changes are taking place simultaneously; but 
it shows a possible decomposition which would 
yield one of the most important constituents of 
petroleum and also natural gas, the carbon 
dioxide dissolving under pressure in the brine, 
and being used up in such actions as forming 
soluble bicarbonates of calcium and magnesium, 
thus helping to dolomite the calcareous deposits. 

This theory of the formation of oil from 
marine growths of the earlier period of the 
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world’s history fits in better with most of the 
facts observed in the oil-fields than any other ; 
but it would be a great mistake to imagine all 
oil to have been formed from this source, as 
under special conditions undoubtedly oil is 
formed from local distillations of carbonaceous 
material, and also from animal remains. It is, 
however, safe to say that petroleum is a de- 
composition product of organic matter, 

Carbon differs from all other elements in that 
instead of its combinations with other elements 
being of a simple character, and occurring only 
in a few proportions, they are so abundant that 
their composition and properties form the 
largest portion of chemical literature, and that 
whilst oxygen, the most active in combination 
of the elementary bodies, forms only two com- 
pounds with hydrogen, carbon forms such a host 
that it is only by arranging them in groups, 
according to the ratio existing between the 
hydrogen and carbon atoms, that we can syste- 
matise thèm. 

By far the most important of these groups is 
the paraffin or saturated series, in which the 
ratio C,+H,,4, is found in all the members, 
from methane CH,, the simplest compound of 
the group, up to such bodies as ceryl, ©,,H,., all 
of which have been identified as existing in 
Pennsylvanian petroleum and the natural gas 
which accompanies it. 

The natural gas is chiefly methane, and the 
next three gaseous members of the group are 
also found associated with it, or dissolved in 
the oil; whilst from pentane, the fifth member 
of the group, up to about the fifteenth, the 
members are liquid, gradually getting denser 
and more viscid as the complexity of the mole- 
cule increases; and the higher members are 
solids dissolved in the lighter portions of the ‘oil. 

It is quite clear that in the decompositions 
taking place in the marine growths, with the 
organic matter subdivided by the sedimentary 
matter, and in the presence of brine, the first 
actions will commence only slowly, and before 
any large amount of gas has been generated the 
strata will have been sealed by superimposed 
deposits. In the formation of coal, on the other 
hand, the great fermenting mass of vegetation 
will be evolving gas far more rapidly, and long 
before the strata are sealed the first stage of 
evolution will be completed. The proof that 
this is so is manifest in the pressures found 
in the oil strata and on cutting into a coal- 
seam respectively. When oil is struck during 
drilling, pressures as high as 1,000 lbs. on 
the square inch have been recorded, whilst 
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in the “ gasiest’’ coal-mine the pressure is 
almost negligible. 

It is also recognised amongst practical workers 
that the deeper and better sealed the oil strata 
are the greater will be the gas pressure and the 
lighter will be the specific gravity of the oil, 
and the richer in spirit, the only exceptions to 
this being in very sandy formations ; so that it 
appears probable that the early creation of a 
high pressure has favoured the formation of 
light oils, possibly by causing the polymeri- 
sation of hydrocarbons that otherwise would 
have escaped as gases, whilst it is clear that it 
is also due to a certain extent to the imperme- 
ability of the seal preventing evaporation of 
the lighter portions. 

It used to be supposed that petroleum contained 
no nitrogen, and as all fuels of organic origin 
contain a small percentage, this was looked upon 
as a strong indication of the oil being of inorganic 
origin. Mr. Beilby, however, showed that the 
presence of nitrogen in petroleum had been 
overlooked, owing to its concentration in the 
residuum left in the retort, and it is now generally 
recognised that in most oil, although the quantity 
is less than with coal, its presence is fairly uni- 
versal, whilst Mabery has shown that in Cali- 
fornian oil there is sometimes over 2 per cent. 

The same thing is found with oxygen, which 
is practically always present in small quantities 
in crude oil, and on fractionating the oil largely 
remains with the residual forming the pitchy 
matter left in the retort, although small traces 
of oxygenated compounds are sometimes found 
in the distillates. 

To all intents, however, the substance we seak 
of as petroleum is a mixture of hydrocarbons, 
having a specific gravity which varies from 0:7 
to 1:0, either of which limits is but rarely reached, 
and capable of being separated by fractional 
distillation into a number of more simple 
mixtures, 

It has been shown that Pennsylvanian 
petroleum consists of a mixture of compounds 
containing many belonging to the saturated 
or paraffin series, represented by the ratio 
C Hants but the oil from the Baku district in 
Russia is found to contain a large proportion— 
some observers have put it as high as 80 per cent. 
—of hydrocarbons of different character, in 
which the ratio is C,H, and yet do not belong 
to the ethylene series, which also consists of 
hydrocarbons in this same ratio, and the 
same hydrocarbons are found in Californian 
oil. These are now generally known as 
naphthenes, and are isomeric with the ethylenes, 
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and many observers have conjectured that the 
differences in composition indicate a difference 
in source. It may be so, but the fact remains 
that, by heating Pennsylvanian oil under proper 
conditions, it can be converted into a mixture 
of naphthenes and other hydrocarbons of much 
the same composition as the Russian oil, and it 
seems more probable that the differences mark 
different phases of formation rather than diffe- 
rent sources, more especially as the two classes 
of oil may be found in fields not far apart. 

It must always be remembered that the 
variations between the different crude oils, and 
still more between the fractions of medium 
boiling-point, are remarkably small considering 
the variation of the conditions under which 
they have been formed, which is due to 
the more complete elimination of the oxygen 
than is found in the conversion of vegetable 
matter into coal, where the protective action of 
the resins has prevented the full meed of decom- 
position of the oxygenated bodies. 

Take, as an instance, our great South Wales 
coal-field, with its variations from bituminous 
coal at the eastern end to steam coal in the 
central district and anthracites in the west. 
There can be no great difference in the age of 
the deposits, and yet ultimate analysis shows 
us that wide differences exist in the composition 
of the coal, and greater differences in their 
characteristics. If now the crude petroleums 
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from all sources be analysed, we find that oxygen 
exists only as a trace, that the reduction has 
been so thorough that only hydrocarbons of a 
limited number of series are left, and that as 
each member of a series, like the ethylene and 
naphthene groups, contains the same ratio-of 
carbon and hydrogen atoms, each will have the 
same percentage composition; whilst in the 
paraffin series, C,H,,,,,., the differences in their 
pereentage composition will be due to a small 
proportion of the light hydrogen; so that the 
extreme variation which exists between the first 
member of the group, the gaseous methane, and 
the highest member found in petroleum, ceryl, 
ig— 


Methane Ceryl 
CH, : C30H62 

Carbon 75 per cent. 85°3 per cent. 
Hydrogen 25 53 14:7 <i 


Supposing that the crude oils consisted of the 
paraffin series only, these percentages would 
represent the extreme variations; but inasmuch 
as the oils containing the saturated or paraffin 
series also contain still larger quantities of 
unsaturated hydrocarbons and small traces of 
oxygen, nitrogen and sulphur compounds, the 
difference in their ultimate composition is far 
less, and more nearly approximates to that of 
the unsaturated series, as is shown by the fol- 
lowing table, taken from Mr. A. Beeby Thomp- 
son’s valuable work on Petroleum Mining :— 


ULTIMATE COMPOSITION OF REPRESENTATIVE PETROLEUMS. 


Origin of Petroleum. aui Carbon. Hydrogen. | Nitrogen. Oxygen. Sulphur. 
Pennsylvania . 0-801 86°10 13°90 = = 0:06 
Ohio l 0-907 | 85:42 | 14:59 | 0-064 z a 
California—Heavy | 0-984 | 86-32 | 11°70 | 1-25 = 0-84 

Light . | 0:846 86°24 13-08 —- | - = 
Texas—Beaumont 0:912 85:03 12°30 0:92 1°75 
Rumania—Bushtenari . . . . — 86°30 13°32 — — 0°18 

Comping . . . . za 86°08. 13°26 Sue is 0°18 
Canada—Petrolia, ©... . . | — | 88-94 | 18°87 — ss 0-99 
Peru—Zorritos ; 0:850 86-08 13-06 -| 0-071 0-748: | 0-041 
Italy—Parma . l o-fse | 84-00 ‘| 13-40 — | 1-80 = 
Russia—Baku. i 0-884 86:3 13-6 `| .— o1 Foe 
Galicia . 0-852 | 85-3 12-6 a ai = 


Burma . =. % ʻ 


East Indies—Java . 


3-5 
6-9 


L 


— ae + 


20°) — 


_” 
~ 


: May 23, 1913. 

This uniformity in composition of the crude 
oil, and the small variations found in the definite 
fractions obtained from it by distillation, are 
important factors in its use as liquid fuel, as 
instead of being obliged to select the source of 
the supply and character of the material, as is 
the case with coal, we know that, given a satis- 
factory flash-point, specific gravity, viscosity, 
and sulphur content, we shall obtain fairly 
uniform results, whether we are dealing with an 
American residuum or a Russian Ostatki. 

There was a time when the occurrence of 
petroleum was supposed to be restricted to a 
very few favoured localities, but that period is 
long past, and it is now recognised that very 
few countries exist in which small quantities 
are not to be found, even England being fluttered 
during the past year by a deep boring near 
Newark yielding some few gallons, whilst traces 
have been found as near London as Willesden; 
but it by no means follows that the world 
contains many fields of the prolific character 
of the Baku or Pennsylvanian districts, which 
during some forty years yielded the bulk of 
the world’s supply, and are now pointing 
the moral that an oil-field, however prolific, is 
only a natural storage tank for a long-dead 
manufacture, and that the more fields we develop 
and the more petroleum we use, the nearer are 
we getting to the inevitable end of the supply. 

The world’s output of petroleum is now nearing 
50,000,000 tons per annum, of which last year 
we imported something like 1,250,000 tons of 
products into the United Kingdom, 70 per cent. 
of which came from America, whilst the Dutch 
East Indies, Rumania and Russia, in the order 
named, made up the bulk of the remainder. 

Perhaps the best idea of the importance of 
the world’s oil-fields may be obtained from the 
following table, in which the total oil produced 
in 1912 is given :— 


Tons. 

United States. `. . . 31,428,570 
Russia > + e »« «. 9,000,000 
Mexico . . we Ye i: 2,285,700 
East Indies 1,857,000 
Rumania . . . . . . 1,785,700 
Galicia. . . a3.. 1,142,850 
India . ,...., 1,071,430 
Other countries , . . 1,428,570 

49,999, 820 


CARVED BRICKS ‘AND STUCCOLIN 
PLASTER. 
_ In an article in the Journal of May 9th, on the 
bricks, tiles, and metalwork at the Building Trades 
Exhibition at Olympia, it was stated that the carved 
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bricks exhibited by the Ravenhead Sanitary Pipe 
and Brick Company, Limited, of St. Helens, are 
moulded. This is incorrect, according te Mr. 
James Heaton, the managing director of the 
company, who gives the following account of the 
method of production :— 

The design suggested for the brick is placed įr in 
the hands of the apprentice—thus far there are no 
full craftsmen—from which he has to produce a 
cartoon in full green size (i.¢., with the addition of 
an allowance for contraction) showing his idea of 
the varying depths of cut and projection, and, when 
his cartoon is passed, he then produces the decora- 
tion in a full tablet of green clay, by carving with 
tools specially adapted to bring out the texture 
effect of the material; then the tablet is reduced 
to brick sizes, according with the size of bricks used 
in the building in which the tablet is to be fixed. 

When this method of decoration was conceived, 
some two years ago, it was found necessary to 
train hands to doit. It was accordingly arranged 
that the young boys working in the production of 
another class of special shaped bricks should be 
apprenticed and have some technical training. 
The company thereupon arranged with the 
Principal of the Technical School at St. Helens 
to form a class for them under the art master for 
clay carving, and for special courses in drawing ` 
adapted to their work, and also for them to attend 
classes in arithmetic and mathematics, building 
construction, and building quantities, so far as 
relates to brick and stone work. The firm pays the 
whole of their expenses at these classes, and they 
give their evening time during the sessions. There 
are now seven apprentices, ranging from fourteen 
to twenty years of age, and by this means new 
craftsmen are being developed for this new method 
of brick decoration. 

The tablets, as previously stated, are reduced to 
brick sizes, and then burnt, so that the result is 
the production of a hard fired brickwork decora- 
tion which only needs fixing by the bricklayers. 
By this method greater freedom of decoration is 
possible than by any process of moulding, as any 
undercutting desired is free from the effect of any 
after process, such as drawing froma mould. There 
cannot, of course, be any identical repetition of any 
design, and it is claimed that this is the truest 
form of brick decoration, as it is solely the produc- 
tion of the brickmaker, and is produced from the 
same material as the company’s ordinary bricks 
and rustic facing © bricks, which is specially 
adapted from its colour tones, light and shade 
effects, and texture of material for this: class of 
decoration. The company describe it as carved 
brick decoration. 

Another interesting ‘exhibit at Olympia was that 
of the Stuccolin Fibrous Plaster Company. In 
addition to being light in weight, stuccolin is said 
to be less liable to crack than ordinary fibrous 
plasters, and it has tlie great advantage, of being 
fire-resisting. It can be made with a smodth’' finish, 
or with a roughened’ texture to suggest ‘the feeling 
of actual modelling. The firm had on view‘a great 
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many designs for cornices, mouldings, caps, and 
overdoors, etc., closely following the best models 
of the English Renaissance, and they make a 
speciality of supplying the stuccolin to architects 
own designs. Stuccolin forms a base for treating 
with metallic deposit, and thus may be made to 
represent various metals without loss of detail. 


RUSSIAN PEASANT INDUSTRIES. 

Europeans and Americans are becoming more 
and more interested in purchasing ‘‘ Kustarny ”’ 
(home-made) goods from Russia. ‘The work of 
the peasants who produce these goods shows 
wonderful development in every part of the 
Empire, one of the chief features being the pro- 
duction of beautiful and useful articles in wood. 
The furniture branch attracts the most atten- 
tion. It is carried on principally in the Provinces 
of Moscow, Nizhni-Novgorod, Viatka, and 
partly in Perm. There are villages where every 
peasant’s home is a busy workshop for the pro- 
duction of furniture, some of which is purchased 
by leading furniture firms. More than one half 
of the furniture in the shops of Moscow dealers 
is made by the “‘ Kustari’’ (peasants). The 
fashioning of sleigh-runners and rims and spokes 
of wheels is much developed in the Volga Pro- 
vinces—Kazan, Nizhni-Novgorod, Simbirsk, Ufa, 
and others. In addition to the above, there are 
whole villages busy with the making of wooden 
toys, spools and bobbins, wooden dishes, 
harmonium frames, pots of beech bark, and 
different articles made of birch, such as sieves, 
etc. There are also peasants along the banks of 
the Volga and other streams who build boats; 
they also prepare framework for the houses that 
are sent down the rivers on boats for salu. 

The flax-spinning and weaving industry, which 
is one of the oldest and most developed of the 
village occupations, and which, like the wood- 
working industry, is supplied with raw material 
produced at home, is of great significance. About 
375,000 tons of flax fibre are collected yearly in 
Russia. Of this quantity about 250,000 tons are 
exported; 125,000 tons are left for Russia, 
80,000 tons being consumed by the mills, and 
the remaining 45,000 tons by the peasants. Thus 
the mills work up into yarn only 32,000 tons 
more fibre than the peasants do by hand in the 
villages. The production of improved agricul- 
tural implements and machinery is a new peasant 
industry, according to the American Consul- 
General at Moscow. For some years the demand 
for agricultural machinery has increased among 
the peasants. This demand was most active in 
those districts where the Zemstvos undertook the 
introduction of improved methods of farming; but 
the cost of the machines and implements was 
usually too great for a wide sale to the peasants. 
Certain Zemstvos assisted the peasants in the 
purchase of machinery from their own stores on 
the instalment plan, deferring payment for 
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months, and in some cases for two years. The 
peasants themselves found a way out of the 
dilemma, for under the influence of the demand 
on the part of their neighbours they began to 
manufacture ploughs, iron harrows, and win- 
nowers at prices low enough to place them 
within the reach of all. In the Province of 
Viatka the peasants have made agricultural 
implements for forty years. The production of 
ploughs is strongly developed in the Province 
of Smolensk and in the Starobelsky district of 
Kharkof Province. Riazan Province has for a 
long time manufactured agricultural implements 
that are sold ail over Russia. The fur-dressing 
industry has been growing rapidly. In some 
provinces—Olonets, Viatka, Yaroslav, Vladimir, 
Nizhni-Novgorod, Kazan, Kief, Poltava, Tchor- 
nigov, and Kursk—the trade has developed into 
rather large proportions, with many workmen 
employed and considerable capital invested, but 
in general the peasant fur-dressing industry does 
not occupy so important a position. Recently 
there were organised in the centres of the fur 
trade of Moscow and St. Petersburg a few estab- 
lishments that have the character of factories, 
and dress chiefly the best sorts of skins, althongh 
they handle also some of medium grade; but the 
principal furs of cheap quality are dressed by the 
peasants. 

The leather industry is widely spread over 
Russia, but it is especially developed in the 
Provinces of Nizhni-Novgorod, Viatka, Perm, 
Vologda, Novgorod, Kazan, Simbirsk, Saratov, 
Moscow, Tver, Kursk, Poltava, and Tchernigov, 
also in the Caucasus and Siberia. In these shops, 
which are very small, tanned goods are dressed, 
and a very little fine leather is made. Of tanned 
goods the first place is occupied by oxen and 
calf skins; then come black and light-coloured 
Russian leather and sole leather. Notwith- 
standing unfavourable economic conditions, the 
peasant leather industry is of some magnitude 
in Russia, as shown by the following figures. In 
forty-four provinces 21,000 workmen are engaged, 
and their products yearly amouzt to £1,300,000 ; 
in forty other provinces 85,000 men are working, 
with an annual output of £2,700,000. Lace- 
making is a craft that has been known to the 
women of all classes and stations in Russia from 
time immemorial. The patterns have always 
been extremely varied. Under the influence of 
trade with Western Europe foreign samples were 
introduced, but this influence did not injure the 
production of typical Russian laces. An inves- 
tigation of the lace industry indicates that 
the principal centres are in the Podolsky and 
Serpukhov districts of Moscow Province ; Riazan 
Skopin, and Mikhailovsky districts of Riazan 
Province ; and in the Tser, Yaroslav, Tula, Orel, 
Vologda, Nizhni-Novgorod, Kazan, and Viatka 
Provinces. The lace-making industry differs 
from many others in that the value of the product 
does not depend upon the quality of the material, 
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but principally on the artistic originality of the 
design combined with fine workmanship. The 
peasant industry is developing more and more 
in Russia each year, and new spheres of activity 
are created for persons interested therein. 
Among many other means for encouraging this 
industry, those measures having in view the 
development of co-operative associations among 
the peasants are considered most important. 
The supporters of the industry believe that only 
in this way can the weak side of the business— 
the absence of organisation in regard to credit 
and in the sale of articles manufactured—be 
improved, and efforts are now being directed 
towards this end. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. ` 

Retail Prices.—No action is proposed in the 
resolution by which the wholesale textile traders 
connected with the London Chamber of Commerce 
direct attention to “the evil of adopting a set of 
popular selling prices” to the exclusion of inter- 
mediate prices. Indeed, it is difficult to see what 
direct action could be taken by any organised 
parties, and difficult also to believe that the 
adoption of an unlimited number of intermediate 
prices would mean an unqualified gain. No law of 
industrial economy asserts that there shall be no 
halfway price between 63d. and 83d., and doubtless 
manufacturers are quite ready to produce cloths 
at thirty-two intermediate prices, graded by 
sixteenths of a penny. The jumps from retail 
price to price grow longer in the case of more 
expensive goods, so that there is nothing con- 
siderable in the shops marked at any price 
between 112d. and 2s. 11$d., and nothing much 
again until 3s. lid. is reached. Prices to the 
public advance by shillings, whereas the manu- 
facturer recognises the march by pence. The 
feature is not peculiar to the drapery trade. With 
differences more of detail than of principle the 
parallel can be traced in the book, boot, iron- 
mongery, drug, and stationery businesses, and 
possibly in others. It is permissible to regard 
the standardisation of retail drapery prices as a 
product of competition. Having satisfied himself 
that a particular price is the one that his desired 
customers prefer, the retailer exerts himself to 
present them with the best value at that price. 
Like any other system, that of selected standard 
prices may result sometimes in a loading of 
exceptional profit, and from the viewpoint of the 
seller this does not constitute a blemish on it. 
The more usual effect is to concentrate attention 
on goods priced wholesale at 16gd. per yard, which 
price leaves a shade over 25 per cent. profit when 
resold at 1s. 114d. Wholesale dealers have arrived 
at the opinion that this narrowing of the radius of 
demand is not an advantage to the world at large, 
and ag soon as retailers accept the view that the 
convenience of fixed limits is bought at too high 
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a cost to them some change will become perceptible. 
Already there is stealing up in the shops a practice 
of offering six yards of this or that at some uncon- 
ventional total, and in this manner a wider breach 
may be made in a strongly fortified system of 
pricing. 


Price and Quality.—Standardisation of price is 
the implacable foe of standardisation of quality. 
A manufacturer pinned down to the price of 124d. 
for an article for which the consumer pays 1s. 113d. 
may improve his qualities as prices go down, but 
it is manifestly impossible to maintain them when 
prices go up, as they have been insistently doing 
foralongtime. When the arbitrary limit has been 
passed, samples have to be withdrawn and goods of 
a lower quality substituted. The case is not only 
thus with goods sold by the yard but also with 
those sold by the garment. Every wholesale 
clothier has limits, fixed by himself or his 
customers, which all his suppliers have to respect. 
Even tailors, who are popularly supposed to have 
wide profit margins, have their objections to paying 
more than a certain customary price for their 
goods. Thus, on all hands, there proceeds a 
degradation of qualities, not wholly to the public 
good, but not readily avoidable in the crush 
between mounting prices and fixed habits. No 
close observer can affect surprise that protests 
against arbitrary price limits should be heard at 
this especial time. i 


Spring Goods.—This is the season of the year at 
which arrangements begin definitely to be made 
about those goods that the home public will see 
for the first time next spring. On some of these 
goods preparatory work has been going on already 
for several months, and between May and August, 
or at latest October, the general wholesale business 
in the cloths of 1914 has to be negotiated. Buyers 
and sellers are accordingly meeting their difficulties 
face to face, and are not relishing the look of them. 
So far as can be heard, no revolutionary changes 
are in store for the home market in fabrics. Now 
that wholesalers have well cleared their old stocks 
of Jacquard-woven dress fabrics, usually at heavy 
reductions on their cost, they are being assured 
that floral and geometrical figures are creeping 
back again to favour, but with their bad bargains 
in memory merchants are disposed rather to 
belittle the tendency. Next summer is evidently to 
be a repetition of this one in regard of corded and 
diagonal patterns in feminine dress. The cord has 
superseded the stripe finally, and in men’s goods 
the stripe is departing, to the great ‘relief of 
designers and manufacturers, who have had more 
than enough of its limitations. Nothing is better 
favoured thus far for next year’s suits than small 
and quiet checks. The tendencies in respect of 
colour follow the example of this year with changes 
only towards greater brightness. 


Comparative Efficiency. — The statements at- 
tributed to the United States Secretary of 
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Commerce upon the comparative efficiency of 
American and English textile operatives are calcu- 
lated to reduce statistical comparisons to deeper 
derision than they had hitherto reached. It is 
inconceivably nonsensical to suggest as a fact that 47 
American cotton operatives perform the equivalent 
of 255 English ones, and that 109 woollen operatives 
in America do the work of 283 in England. By 
the common admission of American manufacturers, 
English workpeople are the best they ever receive, 
and in point of fact the major part of them in the 
United States-are at the head of departments. The 
American machines are principally manned by 
imported workers, drawn from classes certainly 
not the most efficient to be found in Europe, and 
there are differences both in the manufacture and 
in the typical products which forbid anything like 
a level comparison. Cotton is spun in America on 
little else than ring-frames, which employ girl 
_ labour, while in England it is spun to much greater 
fineness, on the average, and almost entirely upon 
mules and by men. The automatic loom is used 
in America, and is found to suit the conditions, but 
has had no highly considerable success in English 
surroundings. Jn the worsted industry in America, 
which is overwhelmingly the greater part of the 
industry in wool, the spinning-frames are English- 
made in virtually all cases, and just as little as in 
cotton can it be professed that American mills 
produce a generally similar class of cloth. The 
incompatibles are complicated further by intro- 
ducing questions of value and a metaphysical twist 
is given to the whole undertaking by reckoning in 
terms of labour needed “ to create a unit of £20,000 
increase in value.” In the absence of a common 
measure such a calculation is in any event useless, 
and the absurdity of this one is written plainly 
upon its face. 


Rising Wages.—Labour difficulties recur with 
unslackening persistency in Yorkshire, where busi- 
ness remains brisk, but is done at less remunerative 
prices than of late. The trade unions are reported 
to be growing fast in membership, and the manu- 
facturers of two highly important areas have found 
it necessary to form federations. That in Bradford, 
now that it has dismissed two smaller and more 
urgent matters, has to deal with the demand for a 
general advance of 15 per cent. in weaving rates. 
That in the heavy woollen district, including 
Dewsbury, Batley and Birstall, has to consider a 
request for 10 per cent. in general wages. Instances 
have been few in which employers have shown a 
disposition to resist increases at the expense of a 
stoppage, and it is not to be supposed that the 
demands will be refused wholly. The difficulty of 
the employer is to see his way clear to recovering 
the extra expense, and to the extent to which they 
promote community of action the formation of 
federations of employers is temporarily to the good 
of trade-union aspirations. Possibly there are 
more applications for higher wages to come in 
Yorkshire, for the relation between the wages of 
different classes of people has been disturbed at 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


~ 


May 23, 1913. 


many points, and there may be demands to have 
the old proportions restored. It is a simple enough 
thing to placate one small group of workers by 
increasing their wages by a sum that in total 


‘means a few pounds a week, but the satisfaction of 


one implies the dissatisfaction of others, and the 
increases have to go round. Where circumstances 
have been in their favour, employers of some 
classes of labour have made their concessions pay 
very well, but these high returns on a small invest- 
ment have yet to encounter the pinch of bad times. 
Wages have been forced down beforetime by 
changes in the value of money, and it may be too 
much to assume that the advances won so widely 
—and on the whole cheaply—in the Yorkshire 
mills will remain in perpetuity. In these days of 
shortage of labour, employers have to think even of 
sacrificing their own profit rather than allow the 
best class of workers to move from the district. 
Careful and competent workpeople, it has been 
discovered, are more easily lost than found. 


NOTES ON BOOKS. 


THE BRITISH GUIANA HANDBOOK, 1913, Edited by 
Alleyne Leechman. Georgetown: ‘‘ The Argosy ” 
Co., Ltd.; London: Dulau & Co. 2s. 

This volume gives an excellent and complete 
account of the Colony of British Guiana. It is 
divided into three main headings—(a) the country, 
(b) political, and (c) economical. The first section 
deals with the history, geography, geology, climate, 
and hygiene of the country; the second with the 
people, immigration, the constitution and govern- 
ment, local government, and education; while the 
third treats of the fauna, flora, agriculture, forests, 
mining industries, manufactures, and commerce. 
A few pages towards the end of the volume are 
devoted to the excursions which can now be made 
by tourists, and the book concludes with some 
useful statistical tables. 

The sugar industry is still by far the most im- 
portant in the colony. It is roughly estimated 
that the capital invested in it is some £2,000,000. 
About 33 per cent. of the wage-earning portion 
of the population are directly connected with it, 
whilst sugar, with its by-products rum, molasses, 
and molascuit, forms nearly 75 per cent. of the total 
value of the colony’s exports. As the canes are 
planted by hand, weeded by hand, trashed by hand, 
cut by hand, and carried from the fields to the 
punts for transportation to the factory by hand, an 
immense amount of cheap labour is required; this 
is supplied by immigrants from India, the number 
of whom entering the colony now averages about 
2,500 per annum. 

Since the great boom in rubber, experiments have 
been made in the growing of the hevea Brasiliensis, 
So far these experiments have only been on a smali 
scale, but a large part of the forest regions of 
British Guiana closely resemble those areas of 
Brazil where this tree is indigenous, and there 
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seems to be good reason to hope that the tree may 
be grown with success. f 

The yields of rubber hitherto have been satis- 
factory, and the product is of good quality. Some 
of the rubber was valued at the top price of the 
market in April, 1910, and at the International 
Rubber Exhibition in London in 1911 a sample 
from an estate on the Demerara River was awarded 
the silver cup for the best sample of West-Indian 
plantation rubber. 

Not the least valuable feature of the book are the 
photographs., There are seventy-six of these, and 
some of them, especially those of the interior, give 
an admirable idea of a country which is not as 
well known as it deserves to be. The pictures of 
the Kaieteur Fall and the Kaieteur Gorge on the 
Potaro River are very striking. Itis now possible 
to make the trip from Georgetown to this fall, 
which with its sheer drop of 740 feet is perhaps 
the chief sight of the colony, in ten days; but 
the trip to Roraima, the sacred mountain of the 
Indians on the Brazilian frontiers, still involves 
hardships which are only undertaken by explorers 
and orchid hunters. 


GENERAL INDEX TO THE CHEMICAL News, Vols. 1 
to 100. London: Chemical News Office. £2. 


« The Chemical News is to be congratulated on 
having had the courage to undertake and the per- 
severance to carry out a work of this description. 
The index consists of 712 pages of very small print, 
and includes both subjects and authors. The 
entries under the heading “Acid” occupy some 
twenty-five pages, but they are sub-divided to such 
an extent that reference to the particular item 
sought is easy and rapid. A complete list of book 
reviews and notices is given under the word 
‘“ Book,” and every notice also appears under the 
name of the author and of the book. The task 
has been carried out in a thoroughly workmanlike 
spirit, and as it contains a key to the history of 
every development in chemistry during the fifty 
years covered (1860-1909), it should prove extremely 
useful to everyone interested in the science. 


GENERAL NOTES. 


REINFORCED CONCRETE IN Mines.—In a paper 
recently read before the Concrete Institute, 
Professor Stephen M. Dixon said that reinforced 
concrete was at present very little employed 
underground, but its use was growing; it was 
becoming general for pit-head works, such as 
bunkers and hoppers, and in a few mines in Great 
Britain it was used on a large scale below ground, 
some of the principal pits being Baggeridge, near 
Dudley; Sneyd, near Stoke-on-Trent; and Tunnel 
Pit, Haunchford, near Nuneaton. Plain concrete 
was not used in mines to the extent which 
engineers who worked above ground would 
anticipate. Of course, one reason for this was 
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that time was an all-important factor in mining, 
and the methods in use at present, which gave the 
full width of the roads immediately they were 
timbered, seemed preferable to those methods 
which needed temporary support, blocking the 
narrow roads for considerable periods. But by 
the collaboration between the reinforced concrete 
specialist and the mining engineer special means 
would no doubt be found to meet the special 
requirements, and so an immense field would be 
opened for the use of reinforced concrete. The 
ingenious methods of using timber, one of the 
most valuable materials of construction even now, 
had been so successful in the past that it might 
need a good deal of argument to convince the 
mining engineer generally that even in some cases 
a comparatively new material like reinforced con- 
crete might be an economic and useful substitute. 
To the miner the use of timber was now instinctive, 
and the many changes in his work, necessitated by 
the adoption of concrete and reinforced concrete, 
seemed irksome to the greatest degree. The 
engineer was also to blame in some cases because, 
without studying the special conditions, he merely 
aimed at substituting one material for another, 
which, owing to years of experience, was being 
used in the forms to which it is most adapted. 


CoaL IN CaNnADA.—Canada possesses a large 
number of coalfields, which may be roughly 
grouped into four divisions: (1) The Maritime 
Provinces yield bituminous coal only, the quantity 
of which is estimated at 3,500,000 tons. (2) The 
fields in the Central Plains and Eastern Rocky 
Mountains are estimated to contain 400,000,000 
tons of anthracite, 30,000,000 tons of bituminous, 
and 100,000,000,000 tons of sub-bituminous and 
lignite. (8) The yield of the Pacific Coast and 
Western Mountains is estimated at 61,000,000 tons 
of anthracite, 40,000,000,000 tons of bituminous, 
and 500,000,000 tons of lignite; while (4) the 
Arctic-Mackenzie Basin is estimated to contain 
490,000,000 tons of lignite coal only. Much of this 
coal is of excellent quality. In 1906 the Canadian 
Government decided to undertake a study of the 
fuels of the Dominion, somewhat on the lines of 
the fuel tests conducted by the United States 
Geological Survey. The investigation was under- 
taken by Dr. J. B. Porter, head of the Mining 
Department of McGill University, and the results 
of his work are now being published in “An 
Investigation of the Coals of Canada,’’* which, 
when complete, will consist of six volumes, 


THE ITALIAN OLIVE-OIL InDustrRy.— The cul- 
tivation of the olive forms one of the leading 
agricultural industries in Italy. In a good year 
the yield of oil may reach some ninety million 
gallons, according to a recent report of the British 
Chamber of Commerce for Italy, thus appor- 
tioned :—Liguria, or Riviera, from the French 


* Ottawa: Government Printing Bureau. $1 per volume. 
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frontier to Massa Carrara, 9,200,000 gallons; Lom- 
bardy, Venetia, Emilia, and the Marches,'2,300,000 ; 
Tuscany, 7,600,000; Umbria and Latium, 6,400,000; 
Bari, 7,900,000; Neapolitan provinces on the 
Adriatic, exclusive of Bari, 14,900,000; Neapoli- 
tan provinces on the Mediterranean, 16,800,000; 
Sicily, 19,300,000; and Sardinia, 5,600,000 gallons. 
Although other regions of Italy far surpass Tus- 
cany in the quantity of oil produced, yet in matter 
of quality ‘‘ Lucca oil,” under which name the fine 
oil of Tuscany is best known in the markets of the 
world, has no equal either in Italy itself or in any 
other olive-growing country. In practice, how- 
ever, a full crop as above is rarely approached, and 
the official returns give a yearly average of less 
than 60,000,000 gallons, the largest quantity pro- 
duced in any single country in the world. Spain 
comes next with about 30,000,000 gallons, while 
France is a long way behind with about 7,000,000 
gallons, and imports large quantities from Italy as 
well as from her own colonies in North Africa. 


GREEN TURTLES IN LOWER CALIFORNIA,—The 
green turtle is found most extensively all along 
the coast of Magdalena Bay, Lower California. 
The natives in a great many places subsist almost 
entirely on its meat. At the place named a firm 
once purchased these turtles for about two shillings, 
and sold them in the markets of San Francisco 
for twenty-five shillings, but it is doubtful if they 
could be obtained at such prices now. At Magda- 
lena a company has a concession to fish turtles in 
that locality, being managed by a Japanese, and, it 
is supposed, owned by Japanese also. This con- 
cession would, of course, interfere with others who 
desire to fish turtle there. On the Gulf of Cali- 
fornia turtle are also found to some extent, as well 
as at San Lucas, a point between Santa Rosalia 
and Mulege, Lower California. It is said that 
these turtles weigh one hundred and fifty pounds. 


SALT PRODUCTION IN CENTRAL GERMANY.—One 
of the most important industries in the district of 
Erfurt is the production of salt from the Royal 
Salt Mine. The salt mined is used in the prepara- 
tion of food products and in the household, cattle 
salt for seasoning fodder, and factory salt for use 
in the manufacture of soap, washing soda, fertilisers, 
and other chemical products, glass, pottery, etc. 
Salt works, where table and cooking salt are pro- 
duced from brine obtained from natural springs or 
artificial wells, are situated at Stotternheim and 
Bad Sulza in the Grand Duchy of Saxe-Weimar, 
at Ernsthalle in the Duchy of Gotha, at Arnshalt 
in the Principality of Schwarzburg-Sondershausen, 
and at Frankenhausen in the Principality of 
Schwarzburg-Rudolstadt. In most of the salt 
works in these places the refining of the salt is 
carried on by the boiling process. The annual 
production of brine salt in Thuringia is about 
2,000 tons, and of rock salt at the Royal Salt 
Mine in Erfurt 16,000 tons. In connection with 
the salt springs at Bad Sulza, Stotternheim, 
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Salzungen, Bad Koesen, Frankenhausen, and else- 
where in Thuringia, salt baths are established for 
the benefit of those suffering from nervous dis- 
orders, rheumatism, gout, and other complaints. 
As these places are mostly situated in a beautiful 
country suitable for walking, driving, and motoring, 
several being near the Thueringer Wald, with its 
mountain air and extensive areas of fir, spruce, 
and pine, these health resorts are very popular and 
well patronised. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, MAY 26...Brewing, Institute of (London Section), 
Criterion Restaurant, Piccadilly, W., 8 p.m. Pro- 
fessor H. E. Armstrong, ‘‘The Properties of 
Alcohol in Relation to its Physiological Effects.” 

Geographical Society, Burlington-gardens, W., 3 p.m. 
Anniversary Meeting. 

British Architects, Institute of, 9, Conduit-street, 
W., 8 p.m. Mr. T. Hastings, ‘‘Modern Archi- 
tecture.” 

TUESDAY, MAY 27...Royal Institution, Albemarle-street, W., 
3p.m. Professor T. B. Wood, ‘‘ Recent Advances 
in the Production and Utilisation of Wheat in 
England.” (Lecture IT.) 

Photographic Society, 35, 
S p.m. ù 

WEDNESDAY, MAY 28...Geological Society, Burlington House, 
W.,8Spm. 1. Mr. P. G. H. Boswell, ‘“ On the Age 
of the Suffolk Valleys, with Notes on the Buried 
Channels of Drift.” 2. Mr. Donald Esme Innes, 
“The Internal Structure of Upper Silurian Rugose 
Corals from the Grindrod Collection, Oxford 
Museum.” 

University of London, King’s College, Strand, W.C., 
5 p.m. Sir John A. Cockburn, “Problems of 
Australian Federation.” 

Literature, Royal Society of, 20, Hanover-square, W., 


Russell-square, W.C., 


op.m. Mr. A. P. Graves, ‘The Poetry of William 
AHingham.” 
THURSDAY, MAY 29...Royal Society, Burlington House, W., 
4.30 p.m. 
Antiquaries, Society of, Burlington House, W., 
8.30 p.m. 


Royal Institution, Albemarle-street, W., 3 p.m 
Professor W. J. Pope, ‘‘ Recent Chemical Advances. 
Lecture II.—Chemistry in Space.” 

Dyers and Colourists, Society of (London Section), 
Dyer's Hall, Dowgate-hill, E.C., 8p.m. 1. Dr. Ç. 
Dorée, “The Action of Ozone on Some Textile 
Fibres.” 2. Dr. L. L. Lloyd, “Some Defects in 
Silk Dyeing.” 

FRIDAY, MAY 30...Royal Institution, Albemarle-street, W., 
9p.m. Mr. Owen Seaman, “Parody.” 

University of London, at the London School of 
Economics, Clare Market, W.C., 8p.m. (Chadwick 
Public Lecture.) Professor K. Pearson, “Infant 
Welfare.” (Lecture IIT.) 

Sanitary Institute, Chester, 7 p.m. 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8 p.m. Mr. H. P. Philpot, “A Trip up the 
Meuse.” 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 5 p.m. 

Electrical Engineers, Institution `of, Victoria- 
embankment, London, W.C., 8 p.m. 1. Annual 
General Meeting. 2. Mr. A. J. Aldridge, ‘ Practical 
Application of ‘Telephone Transmission Calcula. 
tions.” 

SATURDAY, MAY 31...Royal Institution, Albemarle-street, 
W., 3 p.m. Professor R. Rutherford, “ Radio- 
Activity—the Origin of the Beta and Gamma Rays 
and the connection between them.” (Lecture II.) 
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NOTICE. 


INDIAN SECTION. 

Thursday afternoon, May 29th; SIR FREDERIC 
W. R. Fryer, K.C.8.1., in the chair. A paper 
on ‘‘ Irrigation Works in India” was read by 
Str JoHn Benton, K.C.I.E., M.Inst.C.E., late 
Inspector-General of Irrigation. 

The paper and discussion will be published 
in a subsequent number of the Journal. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 
A meeting of the Colonial Section was held 
on Wednesday, May 21st, 1918; LORD SANDER- 
son, G.C.B., K.C.M.G., in the chair. 


THE CHAIRMAN, in introducing the lecturer, said 
that Sir Joseph Ward, who until recently was 
Prime Minister of New Zealand, had come to speak 
on the beauties of that country and its qualifica- 
tions as a place of residence. It did not often 
happen that the Society was able to have a 
description of a country from its Prime Minister, 
and one of such eminence as a public speaker. 
Their obligation to him was enhanced by the 
fact that he had consented to come at quite short 
notice. It was gratifying in these circumstances 


to see such a large gathering, and to notice in the 


audience several who were much better qualified 
to occupy the chair than he was himself. Many 
distinguished people had written expressing their 
sincere regret that they could not attend; among 
them the Marquis of Lincolnshire, Lord Emmott, 
Lord Islington, Lord Milner, Sir Thomas Fowell 
Buxton, Sir Richard Solomon, Lord Ampthill. 
Lord Strathcona had said he would be present if 
at all possible. | 


The paper read was— 


NEW ZEALAND: AN IDEAL PLACE 

OF RESIDENCE. i 

By Tae Ricur Hon. Sır Josepa GEORGE 
Warp, Bart., K.C.M.G., D.C.L., LL.D. 


No doubt the above heading may seem to 
many of my hearers to be somewhat exaggerated, 


attracted by climatic considerations ; 


but a very little consideration of the arguments 
and facts which support this assertion will tend 
to show that many good and substantial reasons 
can be advanced in support of this claim. 

Let me ask, What are the chief characteristics 
that cause people to look upon a country as 
forming an ideal place of residence ? Some are 
some 
regard the productiveness of the soil; others 
pay more attention to the class of people in- 
habiting the country ; whilst others, again, are 
of opinion that the laws and customs govern- 
ing the conditions of life and intercourse, and 
regulating trade and commerce, are of primary 
importance. I shall endeavour, in the following 
paper, to show that New Zealand, in all these 
respects, is well entitled to favourable con- 
sideration, and that its physical conditions 
and governing principles are worthy of our 
best attention. 


WEATHER CONDITIONS. 

The climate of New Zealand, as shown by its 
efiects upon organic life, as well. as by the 
evidence of meteorological statistics, is one of 
the finest in the world. It offers an almost 
ideal home for man, and the wonderful develop- 
ment of the native Maori race, which is one of 
the noblest of the aboriginal stocks in the world, 
gives striking testimony to this suitability. 
Freedom from extremes of heat and cold, which - 
is one of the leading characteristics of the 
climate, is owing to its position in a vast ocean, 
from which no part of the country is separated 
by more than a distance of seventy-five miles. 
Sunshine and shower hold sway in turn, and 
both combine to produce results which compare 
with those of the most favoured regions of the 
earth. Wellington, the capital city of New 
Zealand, which is in a central position, enjoys an 
average of about six hours of bright sunshine 
for every day throughout the year, and the 
days are few upon which a brilliant sun does 
not, at some time or another, smile upon the 
landscape. 
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The rainfall is abundant, and fairly evenly 
distributed throughout the year, especially in 
the South Island; but more rain falls in the 
North Island in winter than in summer time. 
The west coast has a much higher rainfall than 
the east coast. 


MEAN ANNUAL TEMPERATURES IN SHADE. 


Mean Max. | Mean Min. 


M 
Province. Anaiak | Summer. |. “Winter. 
Auckland 58-4 75°2 43°6 
Wellington 551 71:0 | 40°5 
Otago 50:2 67°5 | 35°0 


| 

The fertility of the soil gives remarkable 
testimony to the genial climate of New Zealand, 
though labour is not nearly plentiful enough to 
obtain the best results from agriculture; yet 
the actual yields in bushels per acre for the 
whole Dominion for the past sixteen years give 
averages of— 


Wheat 29:56 bushels 
Oats . 37°56 s,, 
Barley 82:71 


These results are typical of the harvest of 
other cereals, vegetables, and fruits, which grow 
in abundance. 

The vital statistics of New Zealand show the 
average death-rate for a long period as the 
lowest in the world. These statistics not only 
exhibit an advantage in the earlier years of life, 
but it is after the age of thirty-two that the 
extraordinary longevity of New Zealanders is 
apparent. Itis thus evident that the conditions 
of life in New Zealand are pre-eminently adapted 
to life at all ages. Statistics also show that 
New Zealand is unquestionably the healthiest 
country in the world.. 

The abundant vitality of the inhabitants of 
the Dominion is apparent not only in the homes 
and thoroughfares of these happy Islands, but 
it is also manifest in the sports and industries 
of the people. 

To sum up, New Zealand is a country where, 
from youth to old age, one can keep in vigorous 
health and enjoy life to its fullest extent. 


PRODUCTIVENESS OF THE SOIL. 

With such climatic advantages, it can easily 
be realised that, given good soil, the productive- 
ness of the country must be very great—and 
it is. Wheat during the fiscal year ended 
March 31st, 1912, yielded nearly 34 bushels an 
acre. The yield of oats during the fiscal year 
1911-12 averaged over 48 bushels to the acre, 
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and barley nearly 40 bushels. Rye ranges 
between 20 and 38 bushels per acre. Maize grows 
abundantly in certain localities, and over 60 
bushels to the acre have been obtained, whilst 
all kinds of vegetables yield prolifically. The 
future of the fruit trade is most encouraging. 
Over 33,000 acres were in orchard and vineyard 
in March, 1912, and New Zealand is now on the 
verge of a great enterprise in the form of exporting 
fruit to London and other markets, whilst the 
Dominion’s vineyards are well known for their 
magnificent grapes. 

But it is in grazing and dairying that New 
Zealand stands so pre-eminent. The country is 
essentially suited for those purposes. Wherever 
there is light and moisture, English grasses 
thrive when the natural bush and fern are cleared 
off, and owing to the mildness of the climate 
there are few places where growth is not con- 
tinual throughout the year. At the beginning 
of the year 1912 there were over 14,000,000 
acres under artificial grasses, another 2,000,000 
acres being in crops of various kinds, or lying 
fallow; whilst about 24,000,000 acres were in 
tussock, or native grass, and unimproved land, 
making a gross area of 40,000,000 acres in occu- 
pation, held by more than 70,000 farmers, ete. 

The live-stock of the Dominion is also worth 
studying. In April, 1912, there were more than 
400,000 horses, 2,000,000 cattle, and nearly 
24,000,000 sheep. Poultry numbered over 3} 
millions, and are now being largely raised for 
domestic and foreign trade. 

The raising of sheep is undoubtedly one of 
the chief causes of New Zealand’s prosperity. 
During the year 1912 the pastoral industry 
contributed the following exports :— 


Cwts. Value. 
Frozen Beef 274 ,358 £331,448 
Frozen Mutton . 1,175,301 1,573 , 260 
Frozen Lamb 982,391 1,925,740 
lbs. 
Wool 188,361,083 7,092,932 


showing how the prosperity of the country is 
largely dependent on this branch of national 
wealth and possessions. 

The export of agricultural products is also 
very considerable. During the year ended 
December 31st, 1912, the following items 
figured in the list of exports :— 


Cwts. Value. 
Butter 378, 107 . £2,094,789 
Cheese 576 ,843 1,683,592 
Tons. 
Flax or Hemp 19,272 380,093 


The establishment of co-operative milk and 
cheese factories has enabled the dairy farmer to 
dispense with the middleman, and to obtain 
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prices for his produce nearly 50 per cent. higher 
than was the.case a few years back. Through 
the careful manner in which the Government 
graders test the dairy produce exported to 
thei United Kingdom and elsewhere, prices 
have been steadily increasing, until at the 
present time New Zealand butter sells on the 
English market at 113s. per cwt. This price 
enables the farmer to obtain about 5d. a gallon 
for his milk, and, in consequence of a steady 
demand for dairy produce, the small farmer 
does well. It will thus be seen that the New 
Zealander has a vast and steadily increasing 
market available for his products, and there 
seems no reason to doubt that, through the 
careful and comprehensive supervision exercised 
by the Government graders and_ experts over 
agricultural produce, its value will be equal to 
that of any other country in the world. The 
prices already paid in the British market for 
New Zealand produce confirm this view, and 
afford an encouraging forecast of the com- 
mercial future of this Dominion. 

It may also be mentioned that during 1912 
timber to the value of £491,842 was exported, 
and that the total exports amounted {to 
£21,757,520. Of course, wool is the principal 
factor in the exports, and during the 
twelve months ended June 30th, 1911, the 
oversea shipments from Australasia totalled 
820,012,449 lbs., of which the Dominion con- 
tributed 173,173,572 lbs. The average value 
per pound of this wool may be reckoned at a 
little over 9d. 

Bear in mind that in New Zealand there 
are only a little over one million white people. 
Of this number, 47,000 own land outside of the 
towns in freehold areas over five acres in extent, 
whilst an additional 27,000 lease land from the 
Crown; it will therefore be recognised that, 
although a large proportion of the country has 
not been brought into profitable utilisation, but 
remains more or less in its natural state, whilst 
the mountainous and pumice country comprises 
a large area, yet the energy and skill of the agri- 
cultural and pastoral community, and the pro- 
ductiveness of the soil, enable a solid stratum of 
prosperity permanently to support the modern 
and progressive institutions of the Dominion, 
and to stimulate the growing trade and com- 
mercial undertakings of its inhabitants in a 
marked degree. - 

- Mining has always been regarded as one of 
New Zealand’s great and permanent resources, 
and has exercised in the past a most important 
influence in the development and progress of the 
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country. Up to the end of December, 1912; gold 
to the value of £80,599,028 had been exported 
from New Zealand, and the value of the silver 
produced totalled nearly two million pounds’ 
sterling. At the present time, nearly two million’ 
pounds’ worth of gold is annually obtained, and 
the future of the mining industry is assured. 
Gold-dredging is also carried on under favourable 
circumstances. . : 
~ Coal abounds throughout the Dominion, and 
nearly two million tons are mined every year for 
use and export. As regards its quality, the late 
Sir John Coode, in his presidential address to 
the Institution of Civil Engineers, London, stated 
that “the bituminous coal found on the west 
coast of the South Island is declared by engineers 
to be fully equal, if not superior, to the best 
description from any part of the world.” 

Almost every known variety of iron ore has 
been discovered in New Zealand. Scheelite, one 
of the principal ores of tungsten, is profitably 
mined in Otago. Fairly extensive deposits of 
phosphate rock have been discovered as a fringe 
to the limestone in the Otago district, and in © 
many parts of the Dominion there is abundant 
evidence of petroleum. 


LABOUR CONDITIONS. 


New Zealand has more than once been 
described as “the working-man’s paradise,’ 
and a glance at the progressive and compre- 
hensive legislation passed by Parliament shows 
that every care is taken to enable the workers 
to share in the general prosperity of the 
Dominion, and to ensure that they reap an 
adequate proportion of the profits derived from 
the products of the country. One of the most 
important of the “ labour laws ” is the Industrial 
Conciliation and Arbitration Act, which aims at 
preventing the necessity for any strike of workers 
by securing fair wages for all employees, and 
empowers both of the interested parties (7.¢., the 
employers and employees) to appear before 
impartial Commissioners, who endeavour to 
arrange mutually satisfactory terms of a binding 
award affecting both parties. Failing this, the 
dispute.is carried to the Arbitration Court (con- 
sisting of a judge of the Supreme Court and two 
other members), which has power to settle the 
difficulty and to impose a permanent award. 

Other statutes dealing with the conditions of 
work in shops, factories, and offices are also in 
force. The Employers’ Liability and Workers” 
Compensation Acts ensure that disabled: 
employees, and the representatives of employees: 
killed in the course of their employment, may 
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_ obtain fitting monetary compensation from the- 


employers; whilst the Workers’ Liens and 
Wages Protection Acts provide that the wages 
of workers are a first charge upon work on which 
they have been employed, so that in the event 
of the bankruptcy or disappearance of their 
employer their wages are sufficiently protected. 
Moreover, all wages must be paid in cash to 
the worker every week. 

' Other statutes ensure that proper accom- 
modation is provided for agricultural labourers, 
shearers on sheep-stations, etc.; that seamen 
on New Zealand vessels are provided with proper 
quarters, and work under sanitary and suitable 
conditions; that machinery is periodically 
inspected, and only competent persons placed 
_ in charge of engines and other machinery ; that 
apprentices are taught their trade by the masters 
for whom they work, and are not overworked 
or underpaid; whilst land is provided for 
workers’ dwellings in the vicinity of towns, 
thereby enabling labourers to live in healthy 
surroundings, paying reasonable rents for their 
houses, and yet by means of train or other 
transport they can work at remunerative 
labour in the large towns under more favourable 
conditions than if. they lived in congested 
quarters: in the towns themselves. Trade- 
unionism is encouraged, and is an integral 
feature of labour conditions in New Zealand ; 
whilst the co-operative system of constructing 
public works is largely practised by the Govern- 
ment. Aspecial department of the Public Service 
(the Labour Department) watches over all con- 
ditions of labour, and assists unemployed persons 
to obtain employment at their trade by affording 
them all information and facilities to enable them 
to be brought into touch with employers. In 
addition, special branches of the Labour Depart- 
ment attend to women workers (chiefly domestic 
' servants), and by means of free assistance 
and advice endeavour to find them suitable 
-= work. 

As a consequence of this unceasing watchful- 
ness and endeavour to ameliorate the labour 
conditions, and the care exercised by the Govern- 
ment to prevent injustice or “sweating ” by 
employers of labour, whilst workers themselves 
are more or less compelled to give good work in 
return. for their hire, there is very little poverty 
to be found in the Dominion, and a general air 
of well-being is very noticeable: amongst all 
sections of the community. The health of the 
people is decidedly good, and for some years 
past the average death-rate has been less than 
ten persons in every thousand, and to the, 
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healthy conditions of life in this favoured clime 
are chiefly attributable this small mortality. 


SUITABILITY FOR MEN OF SMALL MEANS. 


New Zealand is pre-eminently a land adapted 
for settlement by men with small capital. Every 
endeavour is made to enable them to select land 
and join the army of producers under advan- 
tageous circumstances. Crown land can only 
be selected in limited areas suitable for occupa- 
tion by one settler and his family, and much of 
the land is offered on the optional system, by 
which the applicant can elect if he will purchase 
the land for cash or lease it for a term of years 
at 5 per cent. (with subsequent right of purchase), 
or 4 per cent. (with right of renewal, but not of 
purchase). A fair upset price is fixed on the Jand, 
and no matter how many applicants there may 
be for any holding its price is not increased, but 
it is disposed of by ballot, so that the successful 
selector is ensured a fair rent. Preference is given 
to landless and married men over other appli- 
cants, and care is taken that those experienced 
in agricultural pursuits, and eligible in other 
respects, are provided with holdings before less 
suitable settlers. 

The Government purchases large blocks of 
land from the Maori inhabitants, and, after 
survey and subdivision, opens them for public 
application, and it also acquires large freehold 
estates from Europeans for subdivision and 
closer settlement ; whilst it still possesses a large 
area of Crown land for utilisation. The latest 
method for assisting men with small means to 
obtain farms is a system by which a number of 
intending farmers form an association, choose 
a suitable block of land privately owned, arrange 
with the owner for its purchase at a mutually 
satisfactory price, formulate a scheme of sub- 
division, and submit the arrangements to the 
Government for approval. If this is given, the 
land is paid for by means of a small cash deposit, 
and the balance in association debentures for 
twenty years, guaranteed by the Government 


on the security of the land. This method is 


proving very popular, as it enables the whole 
of a farmer’s capital to be devoted to improving 
and stocking the land, which is mortgaged for 
the full amount of indebtedness to the associa- 
tion, and by half-yearly payments of -principal 
and interest the mortgage sum is gradually paid — 
off during the debenture period. The vendor 

receives guaranteed debentures for his land, 
which are readily negotiable, and as they carry 
interest at about 4 per cent. form a good and © 
safe investment. | p 


“ 
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Moreover, a special department of the Govern- 


_ ment is entrusted with the lending of money on 
first mortgage to the people, at the low rate of 
5 per cent. (reducible to 44 per cent. for prompt 
payment), and many a farmer has been helped 
in this manner since the Act authorising such 
advances came into operation. It is eminently 
satisfactory to note that although a sum of about 


_£13,700,000 has been advanced to some 30,000- 


settlers between 1894 and 1913, all the interest 
payable by the Government on the loans 
borrowed to make these advances has been more 
than met out of theinterest payments made bythe 
settlers, and although a satisfactory sinking fund 
to repay the loans has been established, a surplus 
is annually realised, amounting to over £40,000. 
A similar system provides loans for workers in 
towns, who may thus acquire homes in close 
proximity to their employment, and by means 
of periodic repayments of interest and principal 
gradually purchase comfortable homes and free 
themselves from the landlord. A large sum, 
amounting to over £2,150,000, has been advanced 
to workers, and both systems, under which the 
combined advances are over £15,850,000, work 
most satisfactorily. To demonstrate that both 


branches have been prudently administered, 


the total losses upon the advances made over 
the whole period donot amount to £1,000, 
which is a wonderful tribute to its success, 
considering that nearly sixteen millions sterling 
have been already lent. 

Another. feature of land settlement is the 
imposition of a gradual land tax, ranging from 
one thirty-second of a penny in the pound on 
properties of the unimproved value of £5,000, to 
58d, in the pound where the unimproved value 
is more than £200,000. This tax isin addition to 
the ordinary land tax of ld. in the pound levied 
on the unimproved value of land; an exemption 
of £500 is allowed onthe value of small properties. 
The primary object of the graduated tax has 
been to prevent the existence or aggregation of 
large landed estates ; and it has been effective in 
this respect, the general tendency being towards 
farms of moderate holdings. The country lends 
itself to this system; the settlers are, on the 
whole, doing wonderfully well, and their 
increased and still growing numbers have 
unquestionably added to the volume of the 
exports, and to a greater and wider spread 
wealth of the country. 


EDUCATION FOR ALL. 


One of the most popular and democratic 
features of life in this progressive community 
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-is the prevalence of schools and the facilities 


afforded the people for the education of their 
children. This education is free, and indeed 
compulsory, in all the primary schools, and by 
means of numerous scholarships and free places 
free education is provided in secondary schools 
for scholars who possess the requisite amount 
of intelligence and application. It is now 
possible for a child of sufficient “ grit” and 
industry to obtain free education in all its stages 
from the infant classes to the university colleges, 
and so be thoroughly equipped for the battle 
of life. There are over 2,500 schools in New 
Zealand, attended by more than 155,000 pupils. 
Free secondary education is given to boys and 
girls who pass the prescribed examinations in 
the primary schools sufficiently high to qualify 
for admission to the places in the district high 
schools and colleges provided by the Govern- 
ment. Free places are tenable for two years, 
with possible extension to three years. 

Industrial schools, technical schools, training 
colleges for teachers, district high schools, 
endowed secondary schools, and private schools, - 
as well as university colleges in the four centres, 
continue the training of the rising generation, 
and from the highest to the lowest every child 
in the Dominion has an opportunity of receiving 
a first-class education on modern lines. It 
should be added that school children are carried 
free on the railways. 


RELIGIOUS ACTIVITY. 


And whilst education is as nearly free as it 
is possible to make it under present conditions, 
so is the religion of the people absolutely free 
from interference. . There is no State or endowed 
‘Church, but everybody is free to worship as he 
wishes. The members of the Church of England 
numbered 411,671 when the Census was taken 
in March, 1911; whilst the adherents of the 
Presbyterian Church totalled 234,662; those 
of the Roman Catholic Church, 139,191; the 
members of the Methodist Churches over 94,000; 
and numerous other denominations were repre- 
sented and retain many followers. 


Some Forms or STATE ASSISTANCE. 

The treatment of the sick and those requiring 
charitable assistance is well and systematically 
provided for by Act of Parliament. All classes 
in the country, from the humblest to the highest, 
contribute to their maintenance and support 
under a well-regulated and equitable method. 
The old form of relying on the willing person 


to dip his hand periodically into his pocket, 
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and to give more than his fair share for 
this laudable purpose, was superseded many 
years ago, and to-day throughout the country, 
with reasonable access from all parts of it, are to 
be found well-equipped hospitals with the most 
up-to-date appliances that modern science can 
provide. ‘There are well-trained nurses, among 
them a section known as the “ Plunket Nurses,” 
established by Lady Plunket during the term 
of office of her distinguished husband, that meet 
the daily wants in this respect in a highly 
satisfactory way. It is creditable to the 
womanly instincts of ladies in different walks 
of life that they take an active and intelligent 
part in the supervision and assistance of this 
noble work. There are State lying-in institutions 
in a number of the towns, where the services of 
highly-qualified and professional men and women 
are available, and the cost is within the means 
of all. All nursing homes are registered, and 
they, as well as public and private nurses, have 
to conform to the requirements of the law. 
The State has provided a system of national 
annuities, under which any worker, or indeed 
anyone else, can make provision for himself, 
his wife and his family, during sickness or 
accident, and also for a pension for himself at 
the age of sixty-five, and, in the event of the 
earlier death of the bread-winner, for an annual 
payment to his widow, and to each child until 
it reaches the age of fourteen. Under this 
humane law there is also provision for payment 
of £6 to a mother at the time of maternity, 
which can be used for the payment of the 
doctor or for other requisites or delicacies that 
she at such a time may require. In addition 
to this there is a separate State widows’ pension 
provided, under which, without any contribution 
from a widow, there is suitable provision made 
to enable her to maintain herself without being 
dependent upon her relations or charitable 
assistance from her friends. Every assistance 
- and effort is made from the birth of a child to 
care for it until it is able to take care of itself. 
Mothers are educated throughout the country 
how to feed and nourish their infants, and where 
circumstances make this too difficult for them 
to do so, it is done for them. The aged are 
provided for by old-age pensions. 


DEFENCE. 


- The industrial and social conditions of the 
people and the internal development of the 
country have received close and continuous 
attention at the hands of the Government, and 
it is to their credit that they have not forgotten 
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the value of New Zealand as an Empire outpost, 
and to help to keep it such. The- country has 
established universal national training, while 
at the same time it has given reasonable and 
practical assistance to the great old British 
Navy. The principle that a country that is worth 
living in is worth holding, is lived up to by the 
great bulk of the New Zealanders, and their 
earnestness in this important matter cannot be | 
questioned even by those who do not agree with 
them. 3 
THE GOVERNMENT OF THE COUNTRY. 


No more democratic method of governing the 
country can be devised than that adopted in 
the election of the members of the House of 
Representatives. Every man or woman of full 
age, not disqualified by reason of unsound mind, 
conviction of certain offences, etc., and not being 
an alien, is entitled to a vote, and no property 
qualifications can give any additional voting 
power. ‘‘ One person one vote ” is the motto; 
voting is by secret ballot ; and as members are 
paid an honorarium during their parliamentary 
career, no man, however humble his circum- 
stances, is debarred from sitting in Parliament. 
The second chamber, known as the Legislative 
Council, is composed of a limited number of 
representative men appointed by the Governor 
upon the recommendation of his responsible 
advisers. 

The judiciary is also appointed by the 
Governor, each judge being appointed for life 
“ during good behaviour,” so that he is free 
from political partisanship, and can exercise his 
judicial functions entirely unfettered by outside 
considerations. Stipendiary magistrates also 
hold their office during good behaviour, and the 
sittings of their courts are held in every centre 
of population of sufficient importance, whilst the 
simplicity of procedure and the lowness of the 
court fees enable justice to be readily obtained. 
As no proposal has ever been made to alter the 
present system, it may be reckoned that it 
meets the needs and approval of the people. 

Another feature of government well worthy 
of notice and commendation is the Public 
Service. Appointments to it are made by 
means of annual competitive examinations (save 
in the case of experts appointed to posts in the 
Government service), and political influences do 
not enter into the matter. As a result, the 
Service has always ranked high in public estima- 
tion, and no breath of suspicion has tainted its 
record. | 

Local government is also thoroughly demo- 
cratic, the members of the various municipal, 
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county, and other local bodies being elected by 
the citizens by means of ballot, and the keenest 
interest is taken in the composition of the 
governing bodies. 


MEANS OF COMMUNICATION. 


Although the diversity of the physical features 
of the country presented formidable obstacles 
in the way of establishing cheap and rapid 
- communication, yet as the result of persistent 
and skilful attempts to cope with the difficulty, 
it is now possible to move from one part of the 
Dominion to another with ease and economy. 
At the end of the fiscal year on March 3lst, 
1912, there were 2,798 miles of railway open for 
traffic, over which 11,000,000 passengers had 
been carried during the preceding twelve months. 


A trunk system of communication has been 


constructed from the far north to the extreme 
south (with a steamship link in the middle 
between the two islands), and branch railways 
connect nearly every district. From Auckland 
to Wellington (426 miles) the fare is 35s. 11d. 
second class, and from Christchurch to Inver- 
eargill (369 miles) the second-class fare is 
30s. 11d. The roads of the country are numerous 
and mostly fit for vehicular traffic, and indeed 
motoring is very popular, whilst the branch 
roads are being continually extended and 
_ improved. The shipping trade of the Dominion 
is wonderfully good and progressive. The 
Union Steamship Company of New Zealand in 
December, 1912, owned a fleet of seventy 
vessels, aggregating 197,270 tons, trading to 
Vancouver, San Francisco, India, Australia, 
South Sea Islands, etc., and other companies 
swelled the number of vessels on the New 
Zealand register at the end of 1911 to 361 
steamers and 244 sailing ships. The Huddart 
Parker line of finely-equipped passenger and 
cargo steamers is also a feature of the inter- 
colonial services. During 1911 no less than 621 
vessels of 1,482,378 tons entered the various 
ports and maintained communication with the 
outside world, and the. tonnage entered and 


cleared at various ports of the Dominion aggre- 


gated over 12,000,000 tons. 

Every facility is given settlers to enable them 
to correspond within the Dominion and abroad, 
there being 2,312 post-offices at the end of 1911, 
whilst letters and cards to the number of over 
200,000,000 passed through the post during the 
preceding twelve months. Papers, books, and 
parcels amounted to over 100,000,000 in addition. 
There were 11,805 miles of telegraph wires in 
‘use at the end of March, 1912, and telegraph and 
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telephone offices have been established in all 
parts, whilst two lines of cables (one State- 
owned) ensure communication with the outside 
world, and long-distance wireless telegraphic 
stations have been established, and all passenger 
steamers are Fy law required to be fitted with 
wireless equipment. Government savings banks 
and money order offices have been opened in 
townships and villages of any size, and 
endeavours are made to meet the needs of the 
population in every respect. 


ScENIC ATTRACTIONS. 


And now I come to one of the most remark- 
able natural features of this favoured land, 
namely, its unrivalled scenery. Nowhere else 
in the wide world is to be found such a variety 
of scenic attractions. In the North Island is 
the wonderful geyserland of Rotorua and Taupo, 
where hot springs and lakes, geysers and 
fumaroles, abound; where the primeval forest 
still stretches over rolling hills and plains ; 
where magnificent waterfalls, rivers, lakes, 
mountains, grassy plains, wooded valleys, and 
flourishing settlements tend to diversify the 
landscape in which the present often meets the 
past—as when a settler’s homestead adjoins 
the ruined earthworks and palisades of bygone 
fighting-grounds, where British met Maori in 
combat barely fifty years ago. View the boiling 
lake surrounded with ice-cliffs on Ruapehu’s 
lofty peak, whilst close by is Ngauruhoe in 
periodic eruption, visible from far and near, 
yet remote from human habitations. Sail over 
Taupo’s grand lake, twenty-five miles long and _ 
eighteen miles wide, or the picturesque Waikare- 
moana, “the sea of rippling waters”; float 
down the Wanganui River, the most beautiful | 
of all New Zealand’s fine waterways, with its 
glorious fern and bush-clad banks, and papa 
gorges, where the cliffs are fringed with waving 
grasses, clinging mosses, and ferns of all descrip- 
tions. Visit the kauri forests of the north, the 
stalactite caves of Waitomo and Ruakuri, the 
quaint and picturesque native pas and kaingas ; 
whilst mingled among the beauties of Nature are 
the flourishing towns and settlements of the 
hardy and progressive colonists, where the fertile 
soil is brought into cultivation, and the dense 
forest gives place to farms and ranches—and 
then agree that Kipling was right when, after 
visiting New Zealand, he sang :— 

Last; loneliest, loveliest, exquisite, apart— 

On us, on us, the unswerving season smiles, 

Who wonder ’mid our fern why men depart 

To seek the Happy Isles! 
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And what a wondrous contrast is presented 


by the South Island. The Norwegian fiords 
alone can be compared with the West Coast 
Sounds, that wild and beautiful region of 
waterfall, crag, and forest of sea-fiords opening 
out in islanded lake-like harbours and deep ice- 
- grooved clefts between towering granite moun- 
tains, where the fauna and flora of Maoriland 
may be studied in all their native charm. Quite 
a different scene is, however, presented by the 
northern Marlborough Sounds, which cover a 

maze of quiet waters, and of sheltered bays and 
= beaches, within easy access of Wellington, 
Nelson, Blenheim, and other places. 'Then gaze 
on the superb Alps of the south, with their 
famous peaks and glaciers, on the western slopes 
of which are semi-tropical woods rich in ferns, 
palms and flowers covering the mountain country, 
and where there are amazingly lovely contrasts 
of gleaming ice and flower-decked forest. Scale 
the giant Mount Cook (12,349 feet high), or the 
numerous other peaks so well known to Alpine 
climbers, and view the colossal cascade of ice 
known as the Tasman glacier—eighteen miles 
long with an average width of over a mile— 
or the dazzling Franz Josef glacier, which 
approaches nearer to sea-level than any other 
in the temperate regions of the world; drive 
through the Otira or Buller gorges, unique in 
their wild beauty, and fern and forest-clad 
slopes; wander through the wonderful lake 
region of Otago backed with snowy mountain 
ranges and glittering peaks, and framed with 
the evergreen indigenous forest, and you will 
. agree that no lovelier country than this exists, 


SPORT, 


It will be of interest to those persons imbued 
with sporting tastes that some of the finest trout 
in the world are to be caught in the great lakes 
of Taupo and Rotorua, or in the rushing moun- 
tain rivers and streams which abound through- 
out the country. Trout weighing from 12 lbs. to 
23 lbs. are frequently caught, and one English 
angler, during the season of 1907-8, in seventy- 
two days, caught 904 fish, weighing 2,695 lbs. 
For the deer-stalker there are forests in both 

Islands, which are the haunts of the red deer, 
grand animals carrying the largest and finest 
antlers ever seen on red deer. Wild-catitle 
shooting is a favourite sport, and wild goats 
abound on many of the rocky islands and rugged 
coastal hills. Wild pig are abundant in many 
parts of the country, and provide exciting sport 
with rifle, spear, and dog. The gunner will also 
find feathered game fairly plentiful. Wild ducks 
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swarm in the lagoons and swamps, and on 
the margins of the large rivers; other game 
are Californian quail, pheasants, swamp-hens, 
pigeons, and curlew. But there are no snakes, 
dangerous animals, nor noxious insects in New 
Zealand, and nothing which need cause a visitor 
to shun the loneliest forest. 

Hunting, horse-racing, motoring, football, 
cricket, lawn-tennis, polo, yachting, rowing, etc., 
are all indulged in with enthusiasm, and race- 
meetings are frequent. Golf is very popular, 
bowling is enjoyed, and every kind of sport and 
game known to Anglo-Saxons has its followers. 


THE Maort RACE. 


The Maori inhabitants of the Islands are noted 
for their exceptional qualities and readiness to 
advance on allsocial and utilitarian lines equally 
with the European population. There are over 
forty thousand Maoris, mostly resident in the 
North Island, who still retain about 7,000,000 
acres of land. Many of them are sheep-farmers 
and graziers, whilst a large proportion are being 
educated in suitable schools to follow industrial 
and agricultural pursuits. Some have taken 
university courses, and become doctors of 
medicine, lawyers, clergymen, and members of 
Parliament, and at the present time one member 
of the Executive belongs to the native race. The 
Maoris are a fine and interesting race, and in 
their forest-girt homes are extremely hospitable, 
whilst their national dances and ceremonies are 
strikingly picturesque. 

Although in the early days of settlement they 
valiantly fought the incoming settlers, yet for 
over forty years they have lived in peace and 
harmony with their fellow-citizens, and no more 
loyal supporters of the British Constitution are 
to be found than our one-time foes, and latter- 
day friends. | 

To Sum vp. 


And now to sum up the various advantages of 
New Zealand as an ideal place of residence. It 
has a most excellent climate, and the fertility 
of the soil renders it eminently suitable for 
settlement. 

It is a picturesque land, and the prime neces- 
saries of life are comparatively cheap. Poverty 
on the one hand and undue wealth on the other 
are almost unknown. : 

Railways, postal, telegraph, and telephone 
services are controlled by the State, and worked 
with a view of meeting the requirements of their 
owners, giving a reasonable interest on capital 
expenditure, and not for dividend-paying 
purposes. 
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Sport, amusements, and healthful recreations 
are plentiful. The food is of good quality and 
free from adulteration. The people enjoy 
universal suffrage. There is a very high ideal of 
citizenship. Parliamentary, municipal, and local 


government is conducted on progressive lines. — 


Education is free in its lower stages, and cheap 
in its higher stages. 


CONCLUSION, 


New Zealand is extremely productive, and 
the latest advantages of civilisation are used 
to develop it. 

It is comparatively young. It lacks many 
advantages that antiquity has bequeathed to 
the old Mother Land; on the other hand, it 
has all the freshness and vigour of youth, and 
its rulers have taken heed of what England’s 
long history has taught them to avoid or to 
modernise. 

Itis unquestionably a great British possession. 
Founded by British pioneers, it is to-day a white 
man’sideal country, where people live under the 
freest conditions, carrying out those traditions 
of our forefathers of which we are proud. Your 
wish and mine is that it may for all time 
continue to flourish under the revered Old Flag. 


DISCUSSION. 


THE CHAIRMAN (Lord Sanderson) remarked that 
his observations would be but brief, as he wished 
to leave the discussion to others who were so well 
qualified to carry it on. When he was invited to 
preside at the meeting, his knowledge of New 
Zealand was largely founded on a book presented 
to him forty years ago by a friend, then Under- 
Secretary of State at the Colonial Office, giving a 
delightful account of the travels of his brother, 
Lieutenant Herbert Meade, R.N. He remembered 
reading there a description of certain beautiful 
pink and white terraces, which the lecturer did 
not mention, as they were wiped out by an eruption 
of one of those volcanoes which were spoken of in 
the lecture as a picturesque feature in the scenery 
of the North Island. As he listened to the present 
paper, he felt the temptation to visit New Zealand 
was almost irresistible—a country in which there 
were no snakes, no noxious insects, and apparently 
no strikes; certainly no militant suffragettes. 
While listening, he reflected on the article in the 
Times of that morning, the burden of which was, 
“ Emigrate, emigrate, but do not emigrate too 
much.” The population of New Zealand averaged 
about ten persons to the square mile, while in the 
British Isles, the area, of which was somewhat 
larger, the average was about 400 per square mile. 
Therefore he thought we could afford to let New. 
Zealand have a few more colonists without filling 
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that country uncomfortably or suffering ourselves 
from severe depletion. On the legislative enact- 
ments dealt with by the lecturer, he refrained from 
making any comment. Much of it seemed to be 
admirable, but some of it appeared to be in the 
nature of an experiment. Some philosopher, 
speaking of nations, said it did not matter whether 
they made mistakes or not, because they had left 
to them all the ages to repair them in. That, 
however, was probably not a view which would 
commend itself to the generation on which the 
experiment was tried. Such experiments were 
easier in a young than in an old country, and we 
in Britain would watch with interest these in New 
Zealand. One fact they must all acknowledge 
with satisfaction and gratitude—the extent to 
which the people in New Zealand followed British 
traditions, and the attachment they showed to 
the Mother Country. He would first ask for some 
remarks from Sir Frederick Young, whose connec- 
tion with New Zealand began two years before he 
(Lord Sanderson) was born, 


Sin FREDERICK Youna, K.C.M.G., said that in 
the too complimentary remarks made by the 
lecturer concerning himself he referred to the fact 
that if he made any mistakes he (the speaker) was 
present to correct him. Apart from the imperti- 
nence if he were to do anything of the kind, he 
wished to assure Sir Joseph Ward that he had 
listened with the most delightful sentiments, as he 
was sure all present had, to the description which 
had been given of that most wonderful country. 
He could only claim the privilege of addressing 
the meeting from the fact of his having been 
associated with New Zealand from the earliest 
moment of its foundation as a colony by Edward 
Gibbon Wakefield. He was associated with that 
gentleman in 1839, when he, among other things, 
saw the first batch of colonists go from the 
Thames, in four ships, to Wellington, which 
was the earliest settlement in New Zealand. It 
was quickly followed by Nelson, Canterbury, Otago, 
in the founding of all of which he had some hand 
in connection with Wakefield. He (the speaker) 
was one of the shareholders in the New Zealand 
Company, of which his father was a director, and 
which was the means of finding the capita 
necessary for carrying out the scheme Edward 
Gibbon Wakefield founded. At that time the 
late Lord Durham was the first Governor of the 
Company. When he was quite young, and had 
never seen the country, he remembered hearing 
the anticipations of others as to what the country 
would become; he had heard Wakefield say many 
times what he thought it would become, but even he 
did not realise it would be such a country as we knew 
it to-day. Everyone present must have listened 
with profound admiration to the splendid paper just 
delivered, and he strongly felt that when it came 
to be promulgated throughout the length and 
breadth of the Empire, it would prove of the 
greatest possible service to New Zealand, in 
that it would make the people of that Empire 
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acquainted with the extraordinary galaxy of attrac- 
tions offered by that delightful country. In his 
early days he thought there was a little too 
much “colour” in the declarations set forth 
about New Zealand, but he had lived to see the 
anticipations of even the most enthusiastic more 
than realised. Reference had been made to the 
astonishing wealth of sheep in the country. A 
great friend of his, Sir Charles Clifford, was the 
man who introduced sheep into New Zealand. 
There could be no doubt about the facts set forth 
in the paper, and he hoped that those before whom 
they might come would take them to heart. It was 
a most attractive land to make one’s home in, and 
since hearing the paper he held that conviction 
more firmly than ever. 


Loro PLUNKET, G.C.M.G., said the six years 
he spent in New Zealand were the happiest in his 
life, as well as the most interesting, and it had 
been a great pleasure to him to come and hear his 
_ old friend Sir Joseph Ward deliver this fascinating 
yet accurate description of the country. One 
feature he did not mention—doubtless because he 
took it for granted that everyone knew it—was the 
press of New Zealand. He believed there was not 
a finer press anywhere in the world, nor a better- 
. conducted press; and the illustrated weekly papers 
would compare favourably with those issued 
anywhere, even with those of London itself. Sir 
Joseph had spoken of his country as a working- 
man’s paradise, and the speaker would add that it 
would also be found a paradise for the middle-aged 
man who wished to settle down, such as a half-pay 
officer, or those who had been able to retire from 
business. There were not only the beauties of the 
scenery and a perfect climate, but a charming 
home could be secured there at a comparatively 
small cost. Their children would also reap special 
advantages, when taking up their professions, from 
the fact that they had been educated and brought 
up as New Zealanders. 


Tur Hon. Sır THomas MACKENZIE (High Commis- 
sioner, Dominion of New Zealand) said the meeting 
must feel much indebted to New Zealand’s old Prime 
Minister for the delightful paper he had delivered. 
The pictures projected on to the screen made one 
long to experience again the bright genial sunshine 
of the distant colony; they conveyed the whisper 
of the forests and the call of the mountains, The 
-views included the beauties of the North Island 
and the glorious mountain scenery of the South, 
and of some of the delightful birds—the Kiwi, 
for instance. It was one of the most progressive 
of birds. One was told that it could lay an egg a 
quarter the size of its body, and afterwards call 
upon the male bird to hatch it, while she went off 
with another cavalier. When he told that to a 
lady recently, she remarked: ‘‘ Dear me, how very 
much up-to-date she is.” Mention had also been 
' made of the longevity of the people, and he thought 
it was a remarkable country for that. When he 
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arrived in New Zealand, fifty-five years ago, with 
his father and mother, there were five of them, and 
all had grown up, married, and had large families, 
and their children were marrying and having 
families; and, with the exception of his parents, 
there had not been a death in his family for those 
fifty-five years, He was sorry the pictures shown 
did not include one of Mount Ward, as it was one 
of the most glorious mountains in the country. 
It had been a great pleasure to him to hear the 
patriarchal speech delivered by Sir Frederick 
Young ; it was indeed a privilege to listen to one 
who took such a prominent part in the very foun- 
dation of the colony’s history. It was marvellous 
that there should be still alive one who took part 
in that, and watched the great development. Not 
only were there twenty-four millions of sheep in 
the Dominion, but it sent to this country annually 
nearly a quarter of that total, 5,600,000 having 
been so sent last year. At the present time, New 
Zealand had sent half the total of the frozen sheep 
and lamb which came into this market. He 
thanked Sir Joseph Ward for his excellent address, 
and for having brought before his audience some 
of the enticing scenes of that land to which they 
were all so devoted. 


Tun Hon. Sır Joun McCary (Agent-General, 
Tasmania) said the audience felt much indebted, in 
the first place to the Royal Society of Arts, and, 
secondly, to Sir Joseph Ward, for this very excellent 
paper. He understood it was a sort of New Zealand 
“ night out,” and so he appreciated the compliment 
of being allowed to take even a little part in it. He 
came not so much in order to be induced to visit 
New Zealand, as to pay his respects to Sir Joseph 
Ward, who was one of the most prominent 
Imperialists from the southern part of our Empire. 
One would have thought he would have suffered 
from hearing that excellent account of New 
Zealand, but he did not, because all through the 
lecture he had endeavoured to substitute for New 
Zealand the word ‘‘Tasmania.” He knew New 
Zealand must be a very famous place, because in 
parts it struck the same latitude as Tasmania. 
He was sure the High Commissioner must be 
delighted with this paper, because he did not think 
he remembered a paper which set out all the 
details which one wanted to know so well as this - 
had done. Probably the High Commissioner would 
procure this paper and publish it as the last word 
on the subject. For his own part, he would take 
it and carefully edit it in the way he had indicated 
in favour of Tasmania. He would not be able to 
say Tasmania had no snakes, and thus rob people 
of their excuse for drinking brandy ; but he would 
be able to say that, on paying for it, that stimulant 
could be obtained in any part of Tasmania, which, 
he understood, was not the case in all parts of 
New Zealand. With this, and a few other 
amendments, the paper exactly fitted the case of 
Tasmania, Sir Joseph’s kind feeling towards 
Tasmania would enable him to forgive that 
liberty. . 
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Mr. R., A. Leste Moors asked whether New 
Zealand possessed a “ White Law,” namely, one 
whose object was to keep out Asiatics, as Australia 
had. He understood that ladies could vote there, 
but he did not know whether they were allowed to 
sit in Parliament. Had the enfranchisement of 
women had any appreciable effect on the general 
course of politics in the Colony? He understood 
that trade unionists were encouraged in New Zea- 
land; had they been encouraged to be above and 
beyond the law there, as here? Had the Concilia- 
tion law in New Zealand stopped strikes? He 
would also like to know up to what age children were 
given primary education free? Was the principle 
of ‘‘ one vote one value ” operative in New Zealand, 
i.e., were the constituencies of approximately equal 
numbers? If Sir Joseph would answer these 
questions, he would increase the indebtedness the 
speaker felt to him for his admirable address. 


SIR JOSEPH WARD, in reply, said the law in 
regard to Asiatics had been operative about twenty 
years; a poll-tax was imposed on one section, 
which it was not necessary to name, and a test in 
reading English. There was also a law which 
protected the country from illiterates from any 
part of the world except the British Isles, the reason 
being not to bar any of their fellow-cquntrymen. 
For people from other countries the passport was 
ability to read and write in their own language, 
which gave some prospect of their becoming at least 
educated citizens. Speaking generally, the woman 
suffrage in New Zealand had not made any material 
difference in political parties, so far as he could 
judge. It had about doubled the votes on both 
sides. But there were important social matters 
dealt with by legislation in which women had had 
-very great influence. Women were not, under the 
New Zealand law, eligible to sit in Parliament. 
With regard to the Conciliation Arbitration Act, 
there was no Act which could prevent strikes from 
occurring; but that Act, since it had been in opera- 
tion in the colony, had prevented many strikes 
which would otherwise have taken place. There had 
been strikes, particularly in mining districts, even 
while the Conciliation law had been operative; but 
the majority of the employers and employees in 
New Zealand infinitely preferred this system to 
going back to the old system of might versus right, 
spending much money and losing much time, and 
coming to some conclusion finally, which was an 
unsatisfactory way of settlement after all the time 
and money, with its attendant misery, had been 
wasted. The unions in New Zealand had to 
comply with the law; there was no doubt about 
that. Every union was responsible for its acts. The 
majority of employers in the country preferred to 
have a recognised system of organisation to having 
an unorganised system to work with various con- 
ditions of a very important kind. There were, of 
course, a large number of workers outside the 
unions. Children received free education up to the 
fourteenth year. With regard to the question 
concerning “one vote one value,” he did not wish 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


-- interest. 


689 


to make a direct comparison between New Zealand 
and any other country, but the effort was to have 
each electorate with a population of about ten 
thousand. There was an arrangement which 
gave the more sparsely populated country districts 
a larger proportion by quota. 


EARL Brassey, G.C.B., said that Lord Sanderson 
had conferred upon him the privilege of moving a 
vote of thanks, which all would feel was justly due, 
to Sir Joseph Ward. He had given an admirable 
paper, and it had been followed with profound 
It afforded his lordship the opportunity 
of alluding, in one brief but deeply grateful word, 
to the patriotism which had recently moved the 
people of New Zealand to present to the Imperial 
Navy a noble ship; and he was glad to know 
that that vessel was now in New Zealand waters, 
and was thronged day after day by tens of thou- 
sands of people who were delighted to have thus 
helped the Motherland. He was able to give the 
testimony of an eye-witness to the glowing 
descriptions of Sir Joseph Ward. New Zealand 
had inexhaustible resources and great charm and 
beauty, and man had not neglected his part in the 
development of this beautiful Dominion. The 
development of new countries must always be 
mainly the work of individual enterprise. In so 
far as that enterprise was to be assisted and guided 
by Government, the recital which Sir Joseph had 
given carried the assurance that the Government 
in New Zealand had been doing its duty. And 
among those who had, with supreme ability, 
guided the Government of New Zealand, Sir 
Joseph Ward took a high place. 


Mr. Rospert Kay Gray rose with the greatest 
pleasure to second the motion of thanks which 
had been proposed by Harl Brassey. Those asso- 
ciated with the Royal Society of Arts agreed that 
it was an enormous benefit to have such distin- 
guished men as Sir Joseph Ward to lecture there. 
That gentleman was not only prominent among 
the statesmen of the Empire, but he had also 
travelled extensively in other parts of the world. 
From an Imperial point of view, it was doubtless 
of considerable advantage to us to hear stories of 
different sections of the Empire, and to listen to 
the views expressed by eminent men, who, while in 
possession of a thorough and complete knowledge 
of their subject, might, by force of circumstances, 
be untravelled; how much greater, therefore, was 
the value of the information conveyed when it 
emanated from one who not only knew his own 
country throughout, but was also a' true cosmo- 
politan? These latter were the conditions with 
which they had been favoured that afternoon. 


The vote of thanks having been unanimously 
carried, 


Sır Josera WARD, in acknowledging it, said he 
was gratefully impressed by the kind words which 
had been used about himself. In answer to one. — 
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speech, he could only say that he looked upon 
Tasmania as a part of New Zealand; certainly the 
two countries were more alike than many other 
countries. He had been to Tasmania on various 
occasions. It was a beautiful and most attractive 
country, in addition to which it had a capital 
representative in London, who lost no opportunity 
of singing its well-deserved praises. He concluded 
by proposing a hearty vote of thanks to Lord 
Sanderson for presiding. 


The resolution of thanks to the Chairman 
having been carried, 


THE CHAIRMAN, in reply, assured the audience 
it had been a great pleasure to him to hear the 
paper. 


CANTOR LECTURES. 
LIQUID FUEL. 
By Proressor Vivian B. Lewes, 
F.I.C., F.C.S., ETC. 
Lecture II.—Delivered January 27th, 1913. 

Formed from organic sources and differing 
but little in its ultimate composition, crude oil 
as it is won from the porous reservoir that 
forms the oil stratum, is a mixture of the many 
hydrocarbons which constitute the three great 
groups of paraffins, ethylenes and naphthenes ; 
and although a limited amount of crude oil is 
used for fuel in the districts in which it is 
produced, by far the largest amount is separated 
into the fractions needed by the markets of the 
world by a process of distillation in the refineries 
at the oil-fields, but little crude oil finding its 
way to other countries. An exception to this, 
however, is found in the case of France and 
Spain, where the high import duty on refined 
petroleum products and the much lower one on 
crude oil lead to the importation of the latter 
in considerable quantities, the refining. taking 
place in France, where the demands of the local 
consumers can be catered for better by obtaining 
the fractions for which there is the greatest 
demand, as well as showing a saving on the 
import duty. 

The crude oil, as we have seen, has a specific 
gravity which may vary between wide limits, 
and contain the whole range of the hydro- 
carbons of the groups which form it. With oils 
such as the Pennsylvanian, which consist largely 
of paraffins, we find the natural gas which accom- 
panies the oil and creates the pressure that in 
a gushing well drives it from the bore, consisting 
of the first member of the series, methane, 
whilst with it there is often 14 per cent. of the 
second member, ethane; in the oil itself are 
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traces of the next two members in solution, 
whilst with the fifth member, pentane, the true 
oil commences, and the higher members up to 
the fourteenth are liquids, getting, however, 
more heavy, more viscous and less volatile the 
greater the number of atoms in the molecule, 
so that by the time the fifteenth member is 
reached we have pasty semi-solids like vaseline, 
and the higher members of the group are true 
solids. 

Each step in the series is marked by an 
increase in specific gravity and boiling-point, 
so that whilst pentane has a specific gravity 0°64, 
and volatilises below the ordinary air tempera- 
ture, by the time decane is reached the specific 
gravity has risen to 0’ 751 and the boiling-point 
to 162° C. 

This rise in boiling-point enables the crude 
oil to be distilled at slowly rising temperatures, 
and the distillates over given ranges having 
similar properties, to fractionate the oil into 
products fitted for the various purposes to which 
they are to be applied. 

The first distillates, up to a temperature of 
150° C., constitute what is technically known 

s “benzine’’; all of these may practically 
now be used as motor spirit. From 150° C. to 
300° C. the oil used as-an illuminant and 
generally called ‘‘ kerosene,” distils over; this 
also is being used largely in some internal- 
combustion engines. The oil obtained after 
these fractions have been distilled off is the 
portion used as liquid fuel for heavy oil- 


engines, steam-raising and furnace work, or for 


further distillation to produce lubricating and 
heavy oils. A residue of pitch or coke is 
left in the retort. 

In spite of the uniformity in the ratio of 
carbon to hydrogen in the crude oils, there is a 
great difference in the amount of the fraction 
distilling at the various temperatures employed, 
which is usually indicated by the specific 
gravity of the crude oil, so that if the oil as it 
leaves the well has a specific gravity of -below 
0-85, it is safe to predict a good yield of motor- 
spirit; whilst if-it exceeds 0-9 the spirit will 
be low, but the portions available for liquid 
fuel high. As an example, we may take three 
representative crude petroleums :— 


Specific 0° to 150° to 
gravity. 150°C. 300°C. Above 


California—Coalinga 0:915 57 384°1 60°2 
Russia—Grosny | 0:869 13-4 25°6 60°6 
Rumania—Bushtenari . 0°842 35°4 29°8 34:8 


So that it is clear that the specific gravity of 
a crude oil tells us far more than an ultimate 
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analysis as to the form of fuel we shall be able 
to derive from it. 

The calorific value of our liquid fuels is now 
universally determined in the Bomb type of 
calorimeter, and the total heat which can be 
developed from it is expressed either as calories 
or British thermal units, the former indicating 
the number of degrees Centigrade through which 
a unit weight of water can be raised from 0° C. 
by the combustion of a unit weight of the fuel, 
whilst the latter.expresses the same thing in 
degrees on the Fahrenheit scale. 

-~ The following table gives an idea of the 
- average thermal value of some of the best- 
known fuel oils::— 


Petroleum (fuel)— Calories. B.Th.U. 
American 10, 904 19,627 
Russian. 10,800 19,440 
Texas 10,700 19,242 
Caucasus 10,340 18,611 
Borneo . . 10,461 18,831 
Burma . 10,480 18,864 


and the problem to be solved in the use of 
liquid fuel is how best to utilise the largest 
proportion of the heat contained in it for 
conversion into power. 

The earliest practical attempts to do this 
consisted in burning the oil in porous beds or 
troughs, and in the Russian fields Nobel suc- 
ceeded in getting very excellent results by 
“fitting a grate-work of troughs one above the 
other across the mouth of the furnace of a 
Lancashire boiler, and allowing crude oil to run 
in at the top and overflow from one trough to 
the other through the series. The crude oil 
containing considerable percentage of spirit 
burnt fiercely, and the flames were sucked by 
the draught in the chimney into the boiler space, 
so that evaporations as high as 13 Ibs. and 14 Ibs. 
of water per pound of fuel were obtained. 

It was clear, however, that such a process 
could not be employed for anything but 
stationary boilers, and the next phase in liquid- 
fuel consumption was to arrange retorts and 
supėrheaters in the mouth of the boiler furnace, 
and there to convert the oil into gas, the gas 
being driven forward into the furnace space. 
This method was employed by Eames and Durr, 
and in the United States by Colonel Foote, 
who fitted an apparatus of this kind to a small 
gunboat, and also by Simms and Barf; but in 
all of them the trouble arose that it was impos- 
sible so to regulate the temperature as to get 
vaporisation of the oil without decomposition, 
in which latter case the burners and feed-pipes 
all became stopped with deposited carbon, and 
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the work was brought to a. standstill. It was 
also recognised that if liquid fuel was to be a 
success the method to be employed must be one 
which should be extremely simple and requiring 
but little skilled attention, and also should be 
sufficiently flexible to enable a regulation of the 
combustion to take place. 

It was clear that as crude oil contained hydro- 
carbons so volatile that at ordinary temperatures 
enough vapour escaped into the air to make a 
highly explosive mixture, for the sake of safety 
in transport and use it wòuld be necessary to 
employ only the residues of distillation after the 
more volatile portions had been got rid of, and 
the favourite form of liquid fuel became the 
portion left in the still after the spirit and 
lamp-oil had been driven off, which was called 
“residuum ” in the American fields, and ostatki 
in the Russian. 

The gasifying of the oil being attended by 
many troubles, naturally the next idea that 
arose was to disintegrate the oil into the finest 
possible spray so as to aid combustion by getting 
the oil as near the gaseous condition as possible. 
The pioneers in this work were Mr. Holden, of 
the Great Eastern Railway; Urquhart, the great 
Russian railway engineer; Aydon, Wise and 
Field, Rushden, Orde, and others. 

The method of atomising the oil, as it was 
called, may be of three kinds :— 

1. To spray the oil in as fine a state of division 
as possible by means of steam from a properly 
arranged injector. 

2. To use air under pressure instead of steam 
for this purpose, the air also serving to help the 
combustion. 

3. To supply the oil itself tude pressure and 
drive it out through a specially arranged jet in 
such a way that it should be disintegrated. 

Steam injection facilitates the burning of the 
oil, inasmuch as when the minute oil particles 
become heated to a high temperature they inter- 
act with the steam and form simpler bodies, 
which are more easily consumed without the 
formation of smoke than by the other processes ; 
but it was soon found that although with the 
boilers used in the ships of the mercantile marine 
and stationary boilers very fair results could be 
obtained, yet that, when owing to shortage of 
room the combustion space in the boiler had 
to be reduced as low as possible, it became 
extremely difficult to get smokeless combustion. 

From a very early date in the history of liquid 
fuel it became evident that its great future would 
be for marine purposes, owing to (1) the ease 
with which it could be filled into the bunkers, 
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(2) the fact that the ballast-holds could be used 
to store the liquid fuel, which could then be 
displaced, as used, with water, so storing the 
oil below the level of the boilers instead of 
above, as was a necessity with coal bunkers, 
and (3) the saving in labour; whilst for the 
Navy especially the fact that the weight of 
energy in the form of fuel which could be carried 
by the vessel was far greater for oil than coal, 
so increasing the radius over which the vessel was 
able to act without taking in fresh supplies, was, 
of course, an advantage that could be placed 
against its high cost. 

When, however, attempts came to be made to 


introduce it, it was found that although various — 


injector burners answered admirably in tramp 
steamers of the kind most largely used in the 
mercantile marine, with Service vessels the 
furnace space was too small to allow the proper 
combustion of the amount of oil needed to give 
the required power, and that as a result dense 
black smoke was formed, which would at once 
have revealed the whereabouts of the vessel to 
an enemy in case of war, and which also lowered 
the efficiency of the oil. Another trouble which 
cropped up about this time was that in order to 
provide the steam necessary for the atomisa- 
tion of the oil, extra boilers would have had to 
be provided, and at one time the idea of using 
liquid fuel was very nearly killed. Injection by 
means of compressed air also had the drawback 
that the jet of oil-mist driven forward into the. 
furnace space passed through it too rapidly for 
complete combustion, whilst the power used, to 
give the pressure again necessitated the use of 
steam, and under these conditions direct-pressure 
burners began to be experimented with. 

_ Already a burner had proved successful in 
Russia, in which the oil under -pressure was 
atomised or broken up by being injected on to 
the edge of a cutter, this causing its disintegra- 
tion, whilst in the Hamburg-American line 
another pressure - burner, devised by Körting, 
in which compressed oil was injected through a 


fine spiral opening, had also proved successful, 


and a burner of the oil-pressure type was even- 
tually adopted in the British Navy. - 

The great advantage of ejecting the oil into 
the furnace space as a swirling cloud of mist 
instead of a direct. driven spray is that its 
passage through the furnace and combustion 
space is so retarded as to give sufficient time to 
complete its combustion, and one of the best 
burners made on this principle is the “ Ker- 
mode,” which is now being used largely through- 
out the world. In this burner the swirling motion 
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given to the oil spray in the Kérting injector is 
accentuated by causing the oil to escape under 
a high pressure through three small channels 
arranged in the face of the jet and impinging 
upon a central cone in such a way that it is 
driven forward into the furnace space as a 
rotating cone of mist, having its apex at the 
burner mouth and increasing in diameter as it 
passes up the furnace. 

This burner used with forced or induced 
draught gives splendid results, and during the 
last few years has entirely done away with the 
trouble that was before found of excessive 
Smoke. 

The usual method oeii in fitting an oil- 

fuel installation for marine work is to pump -the 
oil from the tank or bilge in which it has been 
stored into a settling tank to separate any water, 
and thence through a filter of fine wire gauze, 
from which it passes through a steam heater, 
generally consisting of a nest of tubes, through 
which the oil flows whilst exhaust steam is 
passed through the casing, raising the oil to a 
temperature a little below the boiling-point of 
water, which causes it to flow easily and yet gives 
no danger of an evolution of gas forming a break 
in the column of oil, which might cause extinc- 
tion of the flame at the burner. 
_ The oil is then generally passed through a 
second filter, and is injected by means of the 
burner into the boiler space, which is supplied: 
with the necessary air through valves fitted 
round each burner, the oil being used either 
alone or as an auxiliary to coal. 

When in marine work the fuel to be used is oil 

only, it is usual to do away with the fire-bars 
and to line the furnace with firebrick, but when 
used as an auxiliary to coal the fires are levelled, 
the draught below the grate cut off, and air 
admitted above the fire only, the oil being 
Injected above the fire, and constituting about 
25 per cent. of the fuel burnt. 
In actual working afloat over long periods in 
tramp cargo-boats the relative values of oil and 
Welsh steam coal may be taken as—Welsh steam 
coal 100 tons, fuel oil 66 tons, i.e., 34 tons less 
consumption to give the same result when 
employed for steam-raising, whilst when solar 
oil is used in the Diesel engine 18-18 tons of oil 
are equal to 100 tons of coal, a saving of 81-8 per 
cent. 

It must always be remembered, however, that 
such figures give a false idea as to the economy 
to be found in the use of liquid fuel, which 
consists largely in the saving in labour, stowage 
space, and the more even speed attained owing 
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to the necessity of cleaning and clinkering the 
fires being done away with—a factor of great 
importance in tropical seas. s 

The following results give the actual evapora- 
tion in practice from the same boiler, and shows 
that tar oil as a fuel is considerably inferior to 
good fuel oil :— 
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in the Bomb gives 14 lbs. from and at 212° F, 
As the result of many years’ experience with 
boilers and furnaces specially designed for the 
combustion of such a coal, it is known that 9° 5 Ibs. 
of water is the best duty that can be obtained 
per lb. of coal, and the difference between this 
figure and the 14 obtained by calculation is due 


Calorific Value by Bomb. | Actual Evaporative 


Description. ae E Power iu Practice, 
Calories. B.Th.U ARRAN 2Ta 
American Residuum . ' 886 350 10,904 19,627 15:0 
Russian Ostatki . . . , *956 308 10,800 19,440 14:8 
Texas "945 244 10,700 19,242 14:79 
Burma "920 230 10,480 18,864 14:5- 
Barbadoes ‘958 210 9,899 17,718 14°2 
Borneo . 936 285 10,461 18,831 14:0 
Shale oil ‘875 288 10,120 18,217 13:8 
Blast furnace oil "979 206 8,933 16,080 12 0 
Heavy tar oil 1-084 218 8,916 16,050 12-0 


The same type of boiler when fired with coal 
would have given an evaporative duty of 
between 9 lbs. and 10lbs. of water from and at 
212° F., the best Welsh steam coal being 
employed. 

Evaporative values considerably higher than 
those given in the above table have been claimed 
for oil fuel, but on theoretical grounds one would 
expect that the evaporative power would be 
about 15 lbs. of water per pound of oil fuel. 

On analysis a good oil fuel is found to have 
the following percentage composition :— 


Carbon 87:80 
Hydrogen i 10:78 
Oxygen . . . . 1:24 


and calculating the evaporative power from this 
analysis it will be 0-15 [87-8 + 4-28 (10-78 
--#)|- 19:9 lbs. of water from and at 
212°F. As determined in the Bomb the 
calorific value is 18,831 B.Th.U., and if this 
figure be divided by 966 (the latent heat of 
steam in ° F) the evaporative power is obtained 
as 19-5, so that one may assume that under 
theoretical conditions the evaporation per 
pound of oil would be about this quantity. 

If the evaporative effect of a sample of good 
coal be calculated from its analysis, it is found 
to be 141lbs., whereas actual determination 


to losses of heat, which are at present unavoid- 
able in-practice. If the same ratio of loss be 
adopted for oil, the evaporative duty of oil fuel 
should be 13:2 lbs. in practice, instead of the 
calculated 19-5lbs. If, however, the 4:5 lbs. | 
per lb. of -fuel loss is due merely to loss of 
heat owing to the type of boiler employed, 
then the -19-5 lbs. calculated value would give 
about the 15 lbs. obtained in this particular 
boiler. It seems unlikely that when the full 
steaming power of a boiler has to be maintained 
over a considerable period this evaporative | 
efficiency will be much increased, although, 
under special conditions, careful attention may 
develop better results for a short time. 

Where furnace space is ample the steam- and 
air-injector burners are most effective and are 
largely used, the latter, especially from the high 
temperature given, being excellently adapted 
for smelting operations, the melting of glass 
and other operations of the same kind. 

Liquid - fuel burners of a slightly different 
character also are being introduced for metal- 
lurgical work, and are giving good results; 
some, like Héveler’s burner, being in reality a 
huge oil-spray blast blowpipe, in which the spray 
burns from the burner mouth and is driven as a 
flame into the furnace, such burners being espe- 
cially adapted for rotary furnaces, melting-pots 
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for metals, and other work requiring a very hot 
flame, which can be made oxidising or reducing 
at will. 

Probably the phase of liquid-fuel sonsuiapton 
which is attracting the largest amount of atten- 
tion inthe public mind at present is the internal- 
combustion motor, in which the heat of the 
combination of the constituents of the petroleum 
with the oxygen of the air is directly converted 


into work without the intervention of the boiler 


and steam, and which has developed in the 


last quarter of a century in endless variety, until 


to-day we have a range extending from the 
Gnome that drives the aeroplane and uses 0:68 
specific gravity spirit, up to the Diesel engine, 
which is entering into competition with the 
marine steam-engine and uses heavy fuel oil. 

Internal- combustion motors for liquid fuel 
- fall naturally into two main classes :— . 

1. Spirit motors, which employ the highly 
volatile fractions of the crude oil, having a 
specific gravity of 0-68 to 0-76, and in which 
the explosive mixture in the cylinder is produced 
by the volatilisation of some of the spirit at 
ordinary temperatures, and its mixation with 
sufficient air for its combustion. To this class 
belong all the “petrol” motors and aeroplane 
engines. 
© 2, Heavy oil engines, in which the explosive 
mixture is obtained by vaporisation, at a much 
higher temperature, of oils having a specific 
gravity of 0-8 to 1:2. 

Both types of engine are so well known, and 


have been so fully described and discussed of late, 


that I do not intend to devote more than a few 
minutes to them, as it is with the supply of fuel 
for them rather than with the details of their 
construction and action that we are interested. 
What I chiefly want to emphasise is that by 
selection of the form of engine used every portion 
of the crude oil can be converted into power, 
and every day is showing us that the convenience 
and advantages of liquid fuel are in many cases 
so great as to overshadow the question of cost. 
There are, however, certain -factors that must 
be kept clearly in view when considering its 
extended use, the two most important being 
supply and price. 

When success first crowned the attempts to 
use liquid fuel for the purposes for which coal 
had always been employed, enthusiasts were to 
be found who declared that oil would replace 
coal entirely, oblivious of the fact that the 
world’s output of crude oil is only a very small 
fraction of the coal production; whilst, since 
the Diesel type of engine has proved its fitness 
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for marine work by such installations as those on 
the “ Vulcanus ” and ‘‘ Selandia,” the same class 
of adherent is ready to avow that the Diesel 
engine will supplant steam for marine purposes, 
forgetting, or not knowing, that to do so the 
world’s production would have to be doubled, 
and the whole of the supply devoted to this 
purpose. 

As régards the ordinary commercial employer 
of power on land or afloat, the choice of a prime 
mover is. purely a question of £.s.d., and Captain 
Riall Sankey showed in last year’s Howard 
Lectures that, in spite of the Diesel engine 
consuming only one-third of the weight of fuel 
used by the best overtype superheated con- 
densing steam plant, yet for a given power 
with coal at 18s. per ton, and oil at 42s. per 
ton, the annual cost of running the steam- 
plant would be less than that of the Diesel - 
engine, when all items of expense are taken 
into consideration. | 

At the present moment, however, the price of 
fuel oil is far above the 42s. per ton, the cost in 
the oil fields having risen to such a degree that 
Russian crude oil at Baku is close on 40 kopecks 
per pood, or £2 11s. 2d. per ton, whilst in America 
the price of crude oil has risen during the past 
year from $1.30 to $2.0 per barrel—+.e., to about 
£2 17s. per ton, and when carriage comes to be 
added to such figures as these it is clear that 
for any ordinary purpose the English manu- 
facturer is not likely to desert coal for oil. 

For naval purposes, however, the use of liquid 
fuel offers such overwhelming advantages that cost 
is a secondary consideration, and supply becomes 
the important question, and this also applies 
to other special uses. The question of supply 
is such a wide one, and covers so large a field, 
that we will deal with it in the third lecture, as 

efore leaving the subject of fuel-oil combustion 
I want to say a few words as to the latest 
development that has taken place in this 
direction. 

When a stream of gas or combustible vapour 
issues from a jet the exterior of the stream 
mingles with the air, and if a light be applied 
a flame is formed in which combustion takes 
place in stages around the exterior. If, however, 
the inflammable vapour or gas be mixed with 
the right proportion of air to burn it before the 
light is applied, an explosion takes place, and the 
period taken to complete the chemical combi- 
nation is so decreased that great intensity of 
action results, and it is upon a modification of 
this principle that the new idea of flameless 
combustion has been based. 
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Professor W. A. Bone kas found that if a 
mixture of a combustible gas with air be forced 
under pressure through a porous diaphragm of 
asbestos and fireclay, if the mixture be ignited 
as it leaks through the porous mass, it cannot 
explode, but burns in the porous surface of the 
diaphragm and quickly raises it to a very high 
degree of incandescence, capable of yielding a 
very large proportion of its heat as radiant heat. 

The physical condition of the porous material 
has a considerable influence upon the combus- 
tion; rise of temperature will greatly increase 
the activity of the surface, and with increase 
of temperature the difference which exists in 
the activity possessed by various substances is 
reduced, until at bright incandescence they 
all have the same degree of activity. 

There are two ways in which the porous 
material is employed in practical work. In the 
first, called the diaphragm process, the materials 
are moulded into a plate or diaphragm, which is 
set in the front of a small fuel chamber. Through 
this plate the mixed gas and air, in the right 
proportions to give complete combustion, are 
forced under the pressure necessary to drive 
them through the plate. The combustible 
mixture is ignited on the outer surface of the 
plate, and burns there with a flame for a few 
seconds, but as the plate becomes heated the 
flame sinks down and combustion continues 
within the pores of the plate close to the 
surface, which is thereby raised to a high state 
of incandescence. 

The texture of the plate can be arranged to 
suit the quality of the gas to be burnt, the pores 
being finer with rich gases than when gases of 
_ low calorific power are employed, and the 
pressure used is sufficiently high to prevent any 
risk of back-firing or explosion. The diaphragm 
can be fitted in any position with regard to the 
object to be heated, to suit special conditions. 

In the second method, called the Granular- 
bed process, the refractory material is worked 
up into granules of suitable size, and the mixed 
gases are blown on to or through a mass of these 
under pressure. Combustion ensues on the 
surface of the granules, and a temperature of 
2,000° C. can be attained. The granules form a 
very convenient and adaptable method of 
obtaining the desired result, as they can be 
packed into boiler tubes, round crucibles for 
melting metals, etc., or formed into a bed for 
furnace work. Excellent results have been 
given by boilers fitted in this way, and it is 
claimed that an efficiency of 95 per cent. has 
been attained, the normal rate of evaporation 
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being 20lbs. per square foot of combustion 
surface, which can be increased to 30 lbs., with 
a slight loss in efficiency, whilst any incrustration 
formed on the tubes from the water soale off as 


quickly as it is formed. 


The interest in this process with regard to 
liquid fuel is that it will work just as well with 
air carburetted with petrol vapour as with any 
other form of inflammable gas, so that if in an 
ordinary air-gas machine the mixture be arranged 
to contain about 23 per cent. of vapour a splendid 
heating effect will be obtained, whilst with the 
material packed in tubes it forms an excellent 
water-heater. 

Experiments also penne to the fact that if 
fuel oil be finely atomised with air in the right 
proportion, and then be blown into the tubes 


‘containing the granular material in the Bone- 


court boiler, providing that the granular mass. 
has first been heated, complete combustion 
ensues, and the same high efficiencies can be- 
obtained as with gas burnt in the boiler, and 
although much remains to be done before: 
practical success is assured, it seems probable 


_ that this method of combustion will in the future 


afford a great increase in efficiency in the com- 


bustion of fuel oil for steam-raising. 


AGRICULTURAL CREDIT BANKS 
IN JAPAN.* 


As agricultural holdings in Japan are usually 
very small and labour rather than capital is spent. 
in their cultivation, the need of credit has not in 
the past been very pressing. With the develop- 
ment of scientific farming, however, more capital 
is being employed, and the Japanese Government 
has been compelled to find means of providing it. 
at low rates of interest. 

The measures adopted are described in an article. 
which appeared in the January number of the: 
Bulletin of Economic and Social Intelligence,. 
published by the International Institute of Agri- 
culture. Apart from the co-operative credit. 
societies, which are formed under a law passed in 
1900, the most important credit organisations in 
Japan are the Mortgage Bank of Japan and the: 
so-called agricultural and industrial banks. The- 
former carries on business all over the country,. 
and the loans which it makes are usually large. 
The latter confine their operations to a single- 
prefecture and make loans of small amount. - 

In Formosa credit is supplied by the Bank of 
Formosa, and in Corea by the Bank of Corea and 
the Oriental Colonisation Company; these institu- 
tions are similar in character to the agricultural. 


* Summarised from the Bulletin of Economic and Social 
Intelligence, published by the International Institute of 
Agriculture. Fourth Year. No.1. January, 1913. 
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and industrial banks. In Hokkaido and Japanese 
Saghalien there exists a bank of a somewhat 
different character, known as the Colonial Bank of 
Hokkaido. 

The Mortgage Bank of Japan was founded in 
1896, and began operations the following year with 
a capital of 10,000,000 yen, of which 2,500,000 
yen was paid up. The bank.is empowered to make 
loans on the security of real property or, in the 
case of municipal bodies and certain classes of 
society, without security. The total value of the 
loans, however, must not exceed two-thirds of the 
value which is set upon the securities held. 


. The maximum interest which the bank may charge. 


is fixed by the Minister of Finance, and its busi- 
ness is subject to the control of two supervisors 
appointed by the Government. 

In 1910 the loans granted by the Mortgage Bank 
amounted to 97,081,044 yen, and the loans out- 
standing at the end of the year to 88,423,147 yen, 
of which about half were agricultural loans. For 
loans repayable by instalments the maximum rate 
of interest varied from 7'0 per cent. to 7°5 per cent. 
according to the class of borrower, and for loans 
repayable at a fixed time the rate was in each class 
increased by 0°5 per cent. 

The agricultural and industrial banks were created 
under a law passed in 1896. There are now 
forty-six such banks in Japan, each with a capital 
of 800,000 yen or upwards. They make loans 
principally on the security of real property, but 
they also lend money without security to muni- 
cipal bodies and societies, and on personal credit 
to groups of twenty or more persons with joint 
liability. The banks are subject to the control 
of supervisors appointed from among the higher 
officials of the prefectures. 


The aggregate amount of loans granted by the- 


agricultural and industrial banks in 1910 was 
61,295,314 yen, and the aggregate amount out- 
standing at the end of the year 51,551,476 yen, 
about two-thirds of which were agricultural loans. 
The maximum rate of interest (fixed by the 
Minister of Finance) was 8 per cent. for certain 
classes of borrowers, and 8:5 per cent for others. 

Both the Mortgage Bank of Japan and the 
agricultural and industrial banks have power to 
issue debentures. The total amount of debentures 
issued by the Mortgage Bank and unredeemed at 
the end of 1910 was 74,775,470 yen. At the same 
date, twenty-one agricultural and industrial banks 
had debentures in circulation amounting in all to 
11,697,580 yen. 

During the first ten years after its establishment 
the Mortgage Bank. was empowered to ask the 
Government for a subsidy sufficient to enable it to 
pay a 5 per cent. dividend. To aid in financing 
the agricultural and industrial banks, the sum of 
10,000,000 yen was appropriated by the Govern- 
ment for distribution among the prefectures, in 


order to enable them to become shareholders of © 


the banks; it was further provided that the shares 
held by the prefectures should bear no interest for 
the first five years after the banks had been in 
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business, and that for the next five years the 
dividends on such shares should be set aside as 
reserve funds. 

The Colonial Bank of Hokkaido started business 
in 1910 with a nominal capital of 3,000,000 yen, 
and a paid-up capital of 750,000 yen. Owing to 
the defective commercial organisation ‘of Hokkaido 
and Japanese Saghalien, the bank does a more 
varied business than the other banks of which we 
have spoken. The total loans granted in 1910 
were 32,316,927 yen, and the loans outstanding at 
the end of the year 14,720,371 yen; the difference 
between these two figures indicates that a large 
proportion of the loans were for short periods. 
The maximum rates of interest authorised by the 
Minister of Finance varied from 7'5 per cent. to 
10°0 per cent. ; 

. To some extent postal savings are utilised in 
making loans through the medium of the various 
banks which we have described. For the current 
year it is estimated that about 20,000,000 yen will 
be allocated to this purpose by the Deposit Section 
of the Finance Department. 


ENGINEERING NOTES. 


Steel- making in Australia.—Austrakia started 
as a purely pastoral country, then began to grow 
wheat and other agricultural food products, more 
or less sufficient to maintain its population, and 
later, as regards this branch, the country has be- 
come a considerable exporter. In manufacture a 
start was made later, but it is still a large importer 
in this respect, though quite recently a quantity 
of material from a pipe factory in Victoria was 
exported to Bombay. The local manufacture of 
steel on a considerable scale has long been looked 
forward to in Australia, so as to avoid importation 
and to provide employment in furnishing railway 
and other material, of which such a quantity is 
now in increasing use in the various States. Re- 
cently an English expert, Mr. Paull, was employed 
to examine and report on this matter, and his 
favourable opinion, especially as regards the quality 
and location of the ore, has much hastened the de- 
sired end. It is probable that, however much the 
American and European manufacturer may dislike 
the prospect, the half-million tons per annum 
imported, according to the latest statistics, will be 
much reduced in the future. 

The Broken Hill Proprietary Company, Ltd., is 
accordingly starting, in addition to its present 
activities in silver, lead and zinc mines, smelting 
and refineries, a large modern steel works at the 
port of Newcastle, New South Wales. This is the 
locality of the principal coal supply of Australia. 
At present the Australian customs tariff is arranged 
to favour local manufacture of the company’s pro- 
ducts. It is stated that in the manufacture of 
steel the point which determines whether steel 
production be profitable or not is the cost of 
assembling the raw materials necessary to provide 
the pig-iron, the production of which is the first 
stage of the steel process. Iron-ore, coke, and 
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limestone—the raw materials—can be assembled at 
Newcastle, New South Wales, at a lower cost per 
unit of iron produced than is possible even for the 

United States Steel Corporation, the largest and 
=- cheapest producer in America. As it requires a 
greater weight of coal than of iron-ore to produce 
steel, it is cheaper to bring the ore and limestone 
to the coal than to adopt the reverse process, if 
other considerations are equal, such as harbour 
facilities, labour, and nearness to market. The 
New South Wales Government will help, sharing 
with the company the improvement of the harbour 
adjoining the company’s property. The company 
have a supply of ironstone and limestone close to 
the coast in Spencer Gulf, South Australia, so that 
access for its raw materials and provision for 
export of the finished steel to other Australasian 
ports will thus be provided, while Newcastle is in 
direct railway communication with practically all 
parts of four States, and will be with the fifth when 
the trans-continental line, now under construction, 
is completed. 


The Proposed Hudson River Bridge.—A Hudson 
River bridge has been a dream of the future for 
many years, and now it seems likely to become a 
reality. The New Jersey Inter-State Bridge and 
Tunnel Commission, in co-operation with the New 
York Inter-State Bridge Commission, has recom- 
mended the construction of a long span bridge 
between New York City and Weehawken, and two 
road tunnels between New York City and Hoboken. 
Borings and surveys have been made indicating 
the practicability of these structures, which to- 
gether will cost over £11,000,000. There are already 
several tunnels under the Hudson, but a bridge 
of the dimensions recommended is a long step in 
advance of any existing structure of the kind, the 
estimate for the bridge alone absorbing about four- 
fifths of the above sum. The bridge is to have a 
capacity for twelve lines of railway, four lines of 
tramways, and two roadways. This is an accom- 
modation much greater than that of any existing 
bridge. The clear height over the river will be 170 
feet; the main span will be 2,880 feet from centre 
to centre of towers, which will make the longest 
. span in the world, and the towers will be of steel, 
reaching a height of 600 feet above the water. All 
lines of travel will be on the same level, thus allow- 
ing passengers from any train or tram-car to inter- 
change. The suspension type has been adopted, as 
being the most practicable and economical for such 
a span. 


Impact Tests by Cinematograph. — Dr. Walter 
Höniger describes, in a German technical journal, 
a method of measuring work done on impact, 
hitherto a great difficulty. The impact hammer 
swings between an arc lamp and the cinematograph 
in such a manner that, at the moment of impact, 
‘an accurate record is obtained of the movement of 
the bar during the collision. The great speed of 
the film, upwards of sixteen feet per second, enables 
results to be obtained which would otherwise be 
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impossible, and considerable help to the opera- 
tion of engineering laboratories in investigating a 
somewhat obscure subject is now at the disposal 
of the engineer designing work which is subject to 


dynamic stresses. 


Electric versus Steam Locomotive Working.— 
Some remarkable results are given by the Elektro- 
technische Zeitschrift, Berlin, as to the advantage 
in tractive power for a given weight of engine 
gained by the electrification of the Giovi incline, 
between Turin and Genoa. Three-phase alternating 
current at 13,000 volts was adopted. The central 
station was placed in Genoa, and there are three 
5,000 kilowatt turbine units. Instead of .using 
brakes, energy is returned to the line by the 
descending trains. Many tests were made showing 


„that the ratio between the weights of electric and 


steam locomotives and the total loads moved was, 
with single locomotive trains, 1 to 4'017 with 
electric power, and 1 to 2'680 with steam. With 
three locomotives, one at head and two pushing, the 
corresponding figures were 1 to 4'055 and 1 to 2°485. 


Electric Power from the Aswan Barrage.—It has 
been proposed to combine irrigation with power 
supply in several parts of the world, notably in the 
great Murrumbidgee scheme of Australia, and in 
the United States reclamation projects in Western 
America. In these, the great height of the im- 
pounded water, primarily held up for irrigation 
purposes, also affords opportunity for furnishing 
power for various objects without any abstraction 
of the water from its original purpose. Though 
the height of the Aswan dam is not nearly so great 
as that of the Australian and many of the American 
ones, it has been arranged by the Egyptian Irriga- 
tion Department to utilise the head of water there 
in this way. It is proposed to use it to drive 
turbines connected to dynamos, and it will be 
possible to develop over 150,000 h.p. ultimately, 
though it is improbable that so much power would 
be employed at first. The electrical energy 
generated is to be employed in the production of 
chemical fertilisers by the fixation of atmospheric 
nitrogen. Egypt last year spent £668,000 on such 
fertilisers, 56,000 tons out of the 70,000 tons im- 
ported being nitrate. The power available from 
the Gatun dam of the Panama Canal is to be used 
for various purposes. The hydro-electric plant 
which is under construction there will supply the 
energy, but there will also be a connection with 
the present steam-driven electric plant at Mira 
Flores. The power required is for driving the © 
trains on the Panama Railway, lighting the canal, 
supplying the power required for operating the 
various machine shops, the lock gates, and other 
appliances necessary during the construction and 
working of the canal. 


Mechanical Surveying.—America has been noted 


‘for the invention of machines for saving both 


skilled and unskilled manual labour, but hitherto 
it has been difficult even in that resourceful 
country to substitute such means for economising 
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professional services. This end, however, has now 
been reached in respect of some operations of the 
engineering surveyor. The Dykeman Surveying 
Company of Detroit have turned out an apparatus 
which stakes out an alignment and takes and plots 
its sections. The operation is thus described in the 
Times: A light road-vehicle body, fitted with rubber- 
tyred wheels, supports the instrument. A drive from 
the rear axle moves a strip of profile paper over 
two drums and also actuates a pencil, which travels 
in a direction transverse to the motion of the 
paper. The strip of paper moves horizontally 
at a speed proportionate to the velocity of the 
vehicle, and the pencil travels vertically over the 
paper. The rate of movement of the pencil is 
controlled by a pendulum, which by means of a 
cam affects a train of friction discs driving the 
pencil, with the result that the pencil moves 
vertically at a speed proportional to the vertical 
ascent or descent of the vehicle, and by the same 
means the speed at which the pencil travels is con- 
trolled, so as to represent atall times the horizontal 
component of the vehicle’s motion. A station mark 
is automatically stamped on the paper at suitable 
intervals. The stake-setting device is placed 
directly in the rear of the profile recorder, and is 
also driven from the rear axle. A 60-lb. spring 
projects a small steel stake into the ground, simul- 
taneously with the marking of the station on the 
profile sheet. The above description shows that the 
apparatus, though open to some practical objections, 
would be found useful where, as in a trial survey, 
speed and economy are of greater importance than 
close accuracy. 


The Latest Type of Electric Locomotives.—The 
New York Central Railway have had, since 1906 
and 1908, forty-seven electric locomotives on their 
terminal service, a sufficiently long time to show, 
though their general efficiency is undoubted, 
features that are capable of improvement. The 
result of this is the introduction, after many 
practical tests, of a 4-4-4-4 type locomotive, which, 
though weighing less than its predecessors, is more 
efficient, both as regards tractive power and speed, 
hauling a train of 1,000 short tons at sixty miles 
per hour. Practically, all the weight of 100 
short tons is carried on the middle four motor- 
driven axles. The engine is on an articulated 
frame, with bogie guiding-trucks at each end. 
The current is collected as required, either from a 
third rail or from overhead, the service being over 
portions of the line which are differently equipped 
in this respect, Several of the engineering journals 
of New York have detailed descriptions of these 
engines. 


NOTES ON BOOKS. 


PremcHand Roycuanp. By D. E. Wacha. 
Bombay: The Times Press. 
Two reflections must occur to the readers of 
Mr. D. E. Wacha’s “life and career” of the 
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famous Premchand Roychand, who was called in 
his short days of prosperity the ‘‘ uncrowned king 
of Bombay.” The first is that the fever of specula- 
tion is not affected by degrees of latitude and 
longitude, proving equally infectious in all parts 
of the globe; and the second is that truth is 
stranger than romance. The son of a small timber 
trader in Surat by his wife Rajabai, whose name 
is perpetuated by the lofty tower that looks down 
on the Bombay University, Roychand of the 
Bania caste, born in 1831, became in 1852 a 
broker’s assistant in Bombay. Soon afterwards he 
was made broker to Messrs. Ritchie, Stewart 
& Co., when the American Civil War created an 
abnormal demand for Indian cotton, whether good 
or bad. In 1863 his smartness in acquiring the 
earliest information as to the course of the trade, 
and the command he had obtained of Indian 
supplies, had so enriched him that he became @ 
great company broker, and gradually floated some 
six banks, nearly a dozen reclamation schemes, 
including the Back Bay scheme, and several other 
companies. Two banks, the Asiatic Banking 
Corporation and the Bank of Bombay, with its 
weak Government director, were in his pocket, 
ready to advance huge sums to Roychand and his 
satellites on personal security. Prices of all shares - 
rose to a fabulous figure. Back Bay shares of 
Rs. 5,000 rose to Rs. 50,000, Elphinstone land shares 
were selling at a premium of 500 per cent., and 
Port Canning shares, with Rs. 1,000 paid up, fetched 
Rs. 11,000. The bubble burst when the Confede- 
rate General surrendered in Texas in 1865, and in 
September, 1866, Premchand had to’ announce his 
failure to his creditors. From the Bank of Bombay 
alone he and his friends had borrowed 1°38 crores 
of rupees, and the bank’s shares fell from a maxi- 
mum of Rs. 2,850 to Rs. 87 in ‘December, 1867. 
Back Bay shares dropped from the height of 
Rs. 50,000 to Rs. 1,750. A special Act, XXVIII. of 
1865, was passed to expedite liquidation, and the 
winding-up operations still further demoralised 
public and private credit. Premchand's estate 
paid 14 per cent. to his exasperated creditors ; 
many other debtors failed to pay even their legal 
expenses. Private composition in the case of the 
more respectable concerns produced about 3 in 
16 annas. The great city of Bombay was, in fact, 
in liquidation until 1872; and it was a matter for 
general regret that so many European speculators 
had removed themselves and their gains before the 
final catastrophe. 

So colossal a ruin at least made history, and 
Premchand was, as his biographer shows, the 
Napoleon of the piece. But the interest of his 
life centres in his individuality. Without culture 
or higher education, the young Baniya broker had 
the whole city of Bombay in thrall. A quick 
perception and an exceptional memory, backed by 
extraordinary enterprise, only partly explain his 
command over men. It was the unaffected sim- 
plicity of his nature that stood his friend, not only 
when fortune favoured him but when she frowned. 
The affection and sympathy which he won stilled 
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the roar of abuse and execration that speculators 
and honest traders could not but raise, when ruin 
overtook them as well as him in whom they had 
trusted. When he died at the advanced age of 
seventy-six, people had forgotten their losses and 
only remembered that a fellow-citizen of “ kindly 
unobtrusive bearing and sympathetic nature” had 
passed away. The Bombay University, the Royal 
Asiatic Society of Bombay, his native city of Surat, 
the neighbouring town of Broach, and far - off 
Calcutta have profited by his charitable instincts, 
while rest-houses and temples proclaim his devotion 
to the religion of his caste. But Premchand’s 
virtues cannot conceal the fact that he was pos- 
sessed by a very demon of speculation. Mr. Wacha’s 
labours in recalling his career to the memories 
of the present generation will be rewarded if the 
madness no less than the tragedy of a remarkable 
life are taken to heart. W. LEE-WARNER, 


GENERAL NOTES. 


THE IRISH ART EXHIBITION.—At the request of 
the Director of the Whitechapel Art Gallery, the 
Council of the Royal Society of Arts have lent to 
the Irish Art Exhibition, which is at present being 
held there, the oìl painting “ Adam and Eve,” by 
James Barry, R.A., and a selection of his etchings. 
The “ Adam and Eve ” has been for a good many 
years on loan at the Victoria and Albert Museum. 


CHADWICK PuBLic LEcTURES, 1913.—Three lec- 
tures, illustrated by lantern - slides, on ‘‘ Nature 
and Nurture in Mental Development,” (a) Structure 
and development of the brain, (b) Inborn potenti- 
alities of the brain of the child, (c) Influence of 
education and nutrition, will be given by Dr. F. W. 
Mott, F.R.S., at the Royal Society of Arts, on 
Fridays, June 6th, 13th, and 20th, at 5 p.m. Sir 


James Crichton-Browne, M.D., F.R.S., F.R.C.P., 


(Chadwick trustee), will preside on the 6th ; Henry 
C. Stephens, Esq. (Chadwick trustee), on the 
13th ; and Sir William J. Collins, M.D., M.S., 
B.Se., F.R.C.S. (Chairman of the Chadwick Trust), 
on the 20th. Information concerning future 
Chadwick Lectures may be obtained of the secre- 
tary, Mrs. Aubrey Richardson, at the offices of the 
Trust, 8, Dartmouth Street, Westminster. 


Toe Horniman Muszum.—The annual report of 
the Horniman Museum and Library, issued by the 
London County Council, contains an account of 
the new lecture hall and library presented by Mr. 
Emslie J, Horniman. The hall is 54 feet long by 
33 feet wide, and has seating accommodation for 
210 persons. The library has seats and table-space 
for about twenty-five readers. The new building 
was designed to harmonise with the museum, and 
both are the work of Mr. C. Harrison Townsend, 
F.R.I.B.A. The museum is well attended, the 
_ record of visitors for 1912 showing an increase of 
13,644 as compared with 1911, l 
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THE BritisH-INDIAN GARRISON IN PerstA.—The 


-detachment of the 39th Central India Horse that 


have been for eighteen months keeping up British 
prestige in Central Persia, without, however, 
enjoying much liberty of action or permission of 
retaliating when sniped at, have at last returned to - 
Bombay, and we learn from the Indian papers that 
both officers and men were heartily glad to be back 
in India again. As most people are aware, their 
presence was necessitated by the notoriously 
disturbed condition of Southern Persia, but, owing 
to the absurd restrictions imposed on their move- 
ments, their sphere of usefulness was practically 
nil, for most of the time the regiment was confined 
in Shiraz, and the officers and men could not stir 
outside without the danger of being shot at. In 
all, the regiment lost an officer (Captain Eckford) 
and five men killed, and had a dozen men wounded, 
while Lieutenant Fraser, on arrival in Bombay, 
was admitted to hospital. The regiment found the 
journey from Shiraz (one of the most difficult: 
roads in existence) very exhausting. It took ten 
days. On disembarking in Bombay, the men’s kit 
and uniform proved decidedly the worse for wear. 
Many trophies were to be seen, and some fine 
Persian cats were perched on the men’s shoulders. 
At ‘least one goat was included among the pets, 
and a large number of Shiraz greyhounds also 
figured as mementoes of the visit. 


University oF LONDON: ADVANCED LECTURES 
In GroLtocy.—A course of three lectures, entitled 
“ Lessons from the Geology of Australia,” will be 
given at King’s College, Strand, W.C., by J. W. 
Gregory, D.Sc., F.R.S., Professor of Geology in 
the University of Glasgow, at 5 p.m. on June 9th, 
10th, and 1ith, 1913. The syllabus is as follows: 
(1) “ Summary of the physical and geological struc- 
ture of Australia—The nature of the tectonic 
movements— Comparison of the stratigraphical 
succession in Australia with that in Europe—The 
problems of their correlation.” (2) “ The volcanic 
history of Australia—The plutonic masses and . 
their relations to ore deposits—The sequence of 
the volcanic rocks and their correlation with earth 
movements—The great lava plains and their rela- - 
tion to fissure eruptions.” (3) “The geological history 
of Australian climates—The three glaciations— 
Recent desiccation and antiquity of man in Aus- 
tralia.” The lectures are addressed to advanced 
students of the University and others interested in 
the subject, and admission is free, without ticket. 


INSTITUTION OF WaTER HINGINEERS. — The 
Eighteenth Summer General Meeting of the above 
Institution will be held in the Town Hall at 
Wakefield, on Thursday, Friday and Saturday, 
June 5th, 6th and 7th, under the Presidency 
of C. Clemesha Smith, Esq., M.Inst.C.E,, Cor- 
poration Waterworks Engineer. The following 
papers have been promised for reading and dis- 
cussion at this meeting: (1) ‘‘The Valuation of 
Water Undertakings on ‘Transfer’ to Local 
Authorities,” by E. J. Silcock, M.Inst.C.E. (held 
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over from Winter Meeting). (2) “The Water 
Supply of Jersey,” by Alfred J. Jenkins, Assoc. 
M.Inst.C.H. (8) ‘Animal Growths in Water 
Pipes,” by Samuel C. Chapman, M.Inst.C.E. 
(4) “ Reservoir Storage in Relation to Steam Flow,” 
by W. J. E. Binnie, M.Inst.C.E., F.G.S., B.A. 
Cantab., and Herbert Lapworth, D. Sc., M. Inst, C.E., 

F.G.S. A lecture will be delivered by Professor 
‘Percy Kendal, F.G.S., on “The PES 
Waters of the Lower Calder. 7 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JUNE 2...Royal Institution, Albemarle-street, W., 
3 p.m. Professor W. Bateson, ‘‘The Heredity of 
Sex and Some Cognate Problems.” (Lecture I.) 
5p.m. General Monthly Meeting. 


Chemical Industry, Society of (London Section), 
Burlington House, W., 8 p.m. 1. Mr. W. P. 
Dreaper, ‘‘ Precipitation in Aqueous and Colloidal 
Systems.” 2.. Messrs. Eric K. Rideal and Ulick 
R. Evans, “Some Experiments on the Theory of 
Electro Tanning.” 3. Mr. W. R. Schoeller, “ An 
Illustration of the Partial Pyrite Process.” 4. Mr. 
J. C. Cain, “The Estimation of Alcohol in Beer 
by means of Malligand’s Ebullioscope.” 5. General 
W. Spatiew, “On the Joint Action of Catalysing 
Agents—Dehydration of Ethyl Alcohol and Ethyl 
Ether.” 


Actuaries, Institute of, Staples Inn Hall, Holborn, 
W.C.,5 p.m. Annual General Meeting. 


TUESDAY, JUNE 3...University of London, at the Imperial 
College of Science and Technology, South Kensing- 
ton, S.W., 5 p.m. Professor G. A. J. Cole, “A 
Study in Comparative Geology—Ireland as the 
European Outpost.” (Lecture I.) 


Royal Institution, Albemarle-street, W., 3 p.m. 
Professor T. B. Wood, ‘‘Recent Advances in the 
Production and Utilisation of Wheat in England.” 
(Lecture III.) 


Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5.30 p.m. Annual General Meeting. 

Photographic Society, 35, Russell-square, W.C., 
Sp.m. Mr. H. W. Bennett, ‘‘ Intensification and 
Reduction.” 


Zoological Society, Regent’s-park, N.W., 8.30 p.m. 
1. Sir Arthur H. Church, ‘‘ Notes on Turacin and 
Turacin-bearers.” 2. Dr. P. Chalmers Mitchell, 
“Observations on the Anatomy of the Shoe-bill 
(Baleeniceps rex).” 3. Mr. T. H. Withers, “ Some 
Miocene Cirripedes of the Genera Hezelasma and 
Scalpellum from New Zealand.” .4. Professor 
Arthur Dendy and Mr. R. W. H. Row, “The 
Classification and Phylogeny of the Calcareous 
Sponges, with a Reference List of all the described 
Species, systematically arranged.” 5. Surgeon 
Joseph C. Thompson, ‘Contributions to the 
Anatomy of the Ophidia.” 6. Professor T. Wingate 
Todd, ‘‘Observations on Osteomalacia in the 
Zoological Collections of Manchester and Cleve- 
land.” 


WEDNESDAY, JUNE 4...University of London, at the Imperial 
College of Science and Technology, South Ken- 
sington, S.W., 5 p.m. Professor G. A. J. Cole, 
“* A Study in Comparative Geology—Ireland as the 
European Outpost.” (Lecture IT.) 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. Bateson, ‘‘The Heredity of Sex and 
Some Cognate Problems.” (Lecture II.) 


Public Analysts, Society of, at the Chemical Society’s 
Rooms, Burlington House, Piccadilly, W., 8 p.m. 
1. Messrs. Eric K. Rideal and Ulick R. Evans, 
“An Electrochemical Indicator for Oxidizers.” 
.2..Mr. Henry L. Smith, ‘The Estimation of 
Tannin in Tea.” 3. Mr. F. W. Atack, “The 
Detection and Estimation of Nickel by means of 
a-Benzildioxime.” 4. Mr. M. C. Lamb, ‘The 
Analysis of Various East Indian Tanned Hides.” 
5. Mr. Lester Reed, ‘‘ Note on the Sterilisation of 
Rag Flock Samples.”. 6. Mr. P. F. Thompson, 
“ A General Method for the Detection of Caramel.” 

Royal Archeological Society,- at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. H. Brakspear, “The Excavation of Bardney 

_ Abbey, Lincolnshire.” 

University of London, King’s College, Strand, W.C., 
5 p.m. Sir Charles Lucas, ‘‘ Colonial Problems— 
The Influence of Science upon Empire.” 


THURSDAY, JUNE 5...Victoria Institute, 1, Robert-street, 


Adelphi, W.C., 4.80 p.m. The Very Rev. the 
Dean of Canterbury, “Old Testament Criticism : 
its Position and Principles.” 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. J. J. Dobbie and’ J. J. Fox, “The 
Relationship between the absorption spectra and 
constitution of piperine, nicotine, cocaine, atro- 
pine, hyoscyamine and hyoscine.” 2. Messrs. 
P. C. Ray, R. De, and N. Dhar, ‘ Equivalent 
conductivities of sodium hyponitrite, calcium 
hyponitrite and hyponitrous acid.” 3. Messrs. 
R. L. Datta and H. Mukherjea, ‘“ Double carbon- 
ates of the alkaline earth metals and lead with 
potassium carbonate.” 4. Messrs. M. E. Coade 
and E. A. Werner, “ The estimation of nitrites by 
means of thiocarbamide, and the interaction of 
nitrous acid and thiocarbamide in the presence of 
acids of different strength.” 5. Mr. E. G. J. 
Hartley, ‘‘ A case of isomerism in the methylated 
ferrocyanides.” 6. Messrs. F. B. Power, F. Tutin, 
and H. Rogerson, “The Constituents of Hops.” 
7. Messrs. T. M. Lowry and T. W. Dickson, 
“ Anomalous rotatory dispersion. A preliminary 
note on the form of the dispersion-curve.” 8. Mr. 
A.C. Chapman, ‘‘ The Nitrogenous Constituents of 
Hops. Preliminary note.” 9. Mr. H. R. Le Sueur, 
“ Preparation of secondary amines from carboxylic 
acids. Part III.—Preparation of disecondary 
amines from dicarboxylic acids.” 10. Mr. H. 
Krall, ‘‘Guanidine sulphocyanide: its formation 
from ammonium sulphocyanide.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor W. J. Pope, ‘‘ Recent Chemical Advances. 
Lecture III.—The Structure of Crystals.” 

Water Engineers, Institution of, Town Hall, Wake- 
field. (Summer meeting.) Mr. C. Clemesha Smith 
(President-elect), Presidential Address. 


FRIDAY, JUNE 6...Chadwick Public Lectures, at the ROYAL 


SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Dr. F. W. Mott, “ Nature and Nurture in 
Mental Development.” (Lecture I.) 

Royal Institution, Albemarle-street, W., 9 p.m. 
Dr. Francis Ward, ‘‘ Reflection and Refraction of 
Light as Concealing and Revealing Factors in Sub- 
Aquatic Life.” 

Water Engineers, Institution of, Town-Hall, Wake. 
field. Summer Meeting (continued). 

Municipal and County Engineers, Institution of, 
at Dundee. Dr. A. H. Millar, ‘‘ Reconstructed 
Dundee,” and J. Bell Roberton, ‘‘ Maintenance of 
Country Roads in Dundee District.” 


SATURDAY, JUNE 7...Water Engineers, Institution of, Town 


Hall, Wakefield. Summer Meeting (concluded). 
Royal Institution, Albemarle-street, W., 3 p.m. 
(Tyndall Lecture.) Professor E. Rutherford, 
“ Radio-Activity—the Radio-Active State of the 
Earth and Atmosphere.” (Lecture III.) - 
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NOTICE. 


CONVERSAZIONE. 


The Society’s Conversazione will be held, by | 


permission of the Trustees of the British 
Museum, in the Galleries of the Natural History 
Museum, South Kensington, on Tuesday evening, 
June 17th, from 9 to 12 p.m. 

The reception, by Lord Sanderson, G.C.B., 
K.C.M.G., Chairman, and the other Members of 
the Council, will be held in the Central Hall 
from 9 to 10 p.m. 

_ Selections of music will be performed by the 

band of H.M. Royal Artillery, in the Central 
Hall, and by the band of the University of 
London Officers’ Training Corps in the Reptile 
Gallery, commencing at 9 o’clock. 

A vocal and instrumental concert will be 
given in the Shell Gallery, commencing at 
9.30 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, North Hall, Bird Gallery, 

Reptile Gallery, Star-Fish Gallery, and Shell 
Gallery ; also the East and West Corridors on 
the first floor, containing the okapi, African 
antelopes, and giraffes. 
. In the Central Hall, among other exhibits, 
attention may be drawn to an enlarged model 
of the plague flea; also to a remarkable skull 
and mandible of a primitive human being 
recently discovered near Piltdown Common, 
Sussex, in association with flint implements 
and fragments of pliocene and pleistocene 
mammalia. 

In the North Hall a splendid bull of the 
Gujerat breed of Indian Humped Cattle, 
presented by the Duke of Bedford, forms an 
imposing addition to the series of Domesticated 
Animals; while among the dogs particular 
interest attaches to a specimen of the Tibetan 
or Lhasa terrier on account of its resemblance 
to a Skye terrier, a singular fact when it is 
borne in mind that the two breeds must almost 
certainly have had totally distinct origins. 


On the walls at the top of the main stairease, 
above the statue of Sir Joseph Banks, is the 
magnificent series of Heads of Indian Big Game 
Animals bequeathed to the Museum by the late 
Mr. A. O. Hume, C.B. This series as a whole 
is quite unrivalled. 

Light refreshments will be supplied at buffets 
in the North and South Corridors on the first 
floor of the Museum, and at the end of the 
Bird Gallery. 

Visitors travelling by District Railway (or 
other underground railways in connection) 
will be allowed free use of the Company’s subway 
which leads from the South Kensington Station 
direct into the grounds of the Museum. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card 
for a lady. (These cards are now in course of 
issue.) In addition to this, a limited number of 
tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 5s. each, if purchased before the day 
of the Conversazione. On that day the price 
will be raised to 7s. 6d. 


Members can purchase these additional tickets 
by personal application, or by letter addressed 
to the Secretary, at the Offices of the Society, 
John Street, Adelphi, W.C. In all cases of 
application by letter a remittance must be 
enclosed. Each ticket will admit one person, 
either lady or gentleman, and must be signed by 
the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and other 
arrangements will be given in the programmes, 
which will be distributed on the evening. 
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PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 
LIQUID FUEL. 


By Proressor Vivian B. Lewes, 
F.I.C., F.C.8., ETC. 


Lecture III.—Delivered February 3rd, 19138. 


In the last two lectures I dealt with the 
origin and uses of petroleum and its products, 
and to-night I desire to attack the far more 
important question of how far in the future the 
demand for liquid fuel that is still increasing 
` can be met, and how long the world’s supply 
of petroleum can be expected to last under the 
enormous draught on it that is taking place. 

In 1912 the total weight of crude oil taken 
from the world’s oil-fields was about fifty million 
tons, and of this 1:5 million tons in one form 
or other were imported into England; that is 
to say, one-thirtieth of the world’s production 
was used in the British Isles. 

The countries from which this amount was 
drawn are shown in the following table :— 


TOTAL IMPORTATION OF PETROLEUM PRODUCTS, 
1912 (1,500,000 tons). 


United States . 980,000 tons. 
Dutch East Indies . 160,000 ,, 
Rumania : 144,000 ,, 
Russia . ; 120,000 ,, 
Other countries 96,000 , 


This, however, would give a totally erroneous 
idea of the importance of the various sources 
unless we know the grades of oil imported from 
each source, as it is only this knowledge which 
enables us to judge our chances of keeping up 
our supplies in time of war, and how far the 
growth of local demands is likely to affect 
the amount that will be available for export in 
the future. 

As we have seen, we may for practical pur- 
poses look upon crude oil as consisting of three 
fractions—benzine, kerosene, and fuel oil—and 
the amount of each that we can get from the 
crude oil varies widely with the field from which 
it comes; we may, however, roughly average 
the fractions obtained from the total supply 


as— 
Benzine . 15 per cent. 
Kerosene... . . . 80 3 
Fueloil. . . . . . . 68 3 


When, however, we come to analyse the 
proportions of the various products imported 
into this country, we find that benzine and 
kerosene are both above the proportion, and 
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that fuel oil is low, amounting only to 5or6 
per cent. of the total. Moreover, we find that, 
instead of being imported in about the quantities 
in which they are obtained from the crude oil 
of one field, the bulk of each grade comes largely 
from a different country, the Dutch East Indies 
supplying the largest quantity of the benzine, 
America the kerosene, lubricating and gas oils, 
whilst Rumania and America supply most of 
the fuel oils. 

From this we may infer that in America the 
demand for benzine for motors having grown 
with the same rapidity that it has in this country, 
they need all they can produce for their own 
use and only a small quantity can be spared; 
whilst there being no local demand in the Dutch 
Kast Indies this market is open to the world, 
and they are actually exporting into America. 
At present America can spare us a fair amount 
of kerosene and fuel oil, as well as other heavy 
grades, but how long will it last ? The use of 
fuel oil is advancing more rapidly there than 
anywhere else; and, in spite of the enormous 
quantities of oil they obtain from some of their 
fields, fuel oil is such an essential to their Navy 
that recently the American Government reserved 
37,000 acres of rich oil territory in California, 
to safeguard them against the day when they 
could not buy in the open market. The use of 
oil fuel there has doubled since 1906, owing to 
most of the railways adopting it as a fuel instead 
of coal, and many manufacturers following this 
lead. For this reason, it is useless to rely on 
America—which, in the past and present, has been 
such a fruitful source of supply—continuing to 
be a cheap market for long ; indeed, if it were 
not for the heavy grade of the most productive 
fields, we should not now be able to obtain so 
much. 

The same thing is found with the Russian 
fields, and we can never hope for much help 
from the rich districts which border the far 
shores of the Caspian Sea, and in the future 
it is hoped will make up for the shortage of oil 
from the Baku district, which is daily becoming 
more marked. 

The Transcaspian area, which promises to be 
extremely rich, the Island of Cheleken, the 
Emba-Caspian, and other fields in that district, 
have their only direct outlet by the Volga, and 
to make this available for the English market 
would mean shipment to Baku and conveyance 
by . pipe -line and railway to the Black Sea, 
where it would have to be re-shipped; but it 
does not seem probable that this would ever 
be commercially possible with the oil, for which 
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there is a large demand in northern Europe, 
and which commanded a local price early this 
year of £2 lls, per ton. For this reason, the 
Taman and Maikop fields have special interest, 
as being able to ship directly in the Black Sea ; 
oil from these fields would be available for the 
English market, and deeper borings than have 
been made before are beginning to show results 
which lead one to hope that the early promise 
of these fields may be fulfilled. 

In the Rumanian and Galician fields much 
the same conditions exist, and it is not so very 
long ago that locomotives on all the Austrian 
railways were fitted to burn oil, whilst many 
Galician industries also adopted it as a fuel; 
but I understand that prices have risen so of 
late that the Austrian railways are now using it 
only on their expresses, and many manufacturers 
are preparing to return to coal. 

There are many other fields, however, in 
which local demand is practically nil, and the 
Dutch East Indies and Burma fields are of 
this character. The oil from them will naturally 
go to the best market, but unfortunately freight, 
owing to the distance, is high, and the oil ships 
would be liable to interference in case of war. 

It has always appeared to me that in order to 
render our naval position secure the oil-fields of 
the Empire should be subsidised by the nation, 
and everything done to stimulate their rapid 
development, the Government taking as large 
a proportion as can be spared of the output, 
irrespective of immediate demand, and collecting 
a store in this country of sufficient magnitude 
to safeguard the naval needs over the longest 
period that a war would be likely to last. Any 
action of this character that is to be taken 
should be taken at once, as before long investors 
will awake to the fact that, owińg to the high 
price of oil, a good oil-field is offering a better 
chance of profit than almost any other form of 
investment, and a boom in oil lands is sure to 
result, 

In India, the West Indies, Canada, and many 
other places, we have the possibility of obtaining 
oil by proper development. There is no doubt 
that in Trinidad, when wells are bored to a 
sufficient depth and proper precautions have 
been taken to get over the troubles incidental 
to the character of the strata, oil will be found 
there in large quantities, and probably also in 
Barbados. Mexico is the most promising source 
at the present time, and the probabilities are 
that very large supplies will be available from 
there as soon as the pipe-lines and fleets of oil 
tankers now under construction are ready. 
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It is evident that even if the supply of oil 
only continues to increase in practically the 
ratio shown by the last ten years, the demand 
must soon get ahead of the supply, and that 
owing to our position it will be only by very 
careful handling of the commercial side of the 
question that we shall be able to command a 
sufficiently large share of it to fill our require- 
ments. The important question is, Will the 
supply continue to increase even at the same 
rate ? 

In his monumental work on petroleum, Sir 
Boverton Redwood pointed out that, as long 
ago as 1886, Professor J. P. Lesley, addressing a 
meeting of the Institute of Mining Engineers in 
Pittsburg, said: “I am no geologist if it be 
true that the manufacture of oil in the laboratory 
of Nature is still going on at the hundredth or 
the thousandth part of the rate of its exhaustion. 
And the science of geology may well be aban- 
doned as a guide if events prove that such a 
production of oil in Western Pennsylvania as our 
statistics exhibit can continue for successive 
generations. It cannot be. There is a limited 
amount. Our children will merely and with 
difficulty drain the dregs. I hold the same 
opinion respecting natural gas, and for the same 
reasons, with the difference merely that the end 
will certainly come sooner, and be all the more 
hastened by the multiplication of the gas-wells, 
and of the fire-boxes and furnaces to which it 
is led.” 

This has proved to be true with regard to both 
the natural gas and the Pennsylvanian oil-field ; 
whilst, although statistics show that the output 
of oil is increasing, an analysis of the returns 
indicates that this is due to increase in the 
number of wells, and not to any increase in 
natural supply, the oil-bearing wells being 
extremely short-lived, and the rapid multiplica- 
tion of new wells using up at an alarming rate 
the available area over which the oil is found. 
This view is unfortunately being borne out by 
other fields besides the Pennsylvanian. 

In the fields of the Apsheron peninsula, which 
at one time far exceeded even the American oil- 
fields in their production, the yield has been 
decreasing rapidly, and although the area is 
comparatively small and many rich wells not 
far removed from it recently have been helping 


‘to keep up the supply, still it is clear that the 


district is rapidly approaching exhaustion, 

It must be borne in mind, however, that when 
an oil-field is said to be exhausted it does not 
by any means imply that all the oil has been 
withdrawn from it, but simply that the yield has 
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decreased to a point at which it cannot be worked. 
profitably. Many other oil districts are showing 
the same thing, and the Borislav district in 
Galicia, which at one time was by far the most 
prolific, is gradually decreasing, whilst the 
Tustanowice area is now giving far larger 
supplies. 

The whole of the evidence that we have points 
clearly to the supply of oil from existing fields 
being less in quantity, and that, however great 
the output may be, it can last only until the oil 
from any particular stratum has been exhausted. 
The keeping-up of the world’s supply must 
depend on the opening up of new oil-fields, and 
the question is, Will the new fields show anything 
like the producing power of the old ones, and do 
indications justify us in supposing that many 
such areas exist ? 

The American and Russian fields, which have 
played the chief part in the oil-supply during the 
last fifty years, had given ample indications of 
their presence for hundreds of years previously, 
and during the last thirty years the world has 
been scoured by oil prospectors and others 
interested in developing fresh areas, most of 
which have been tapped already ; and although 
I admit freely that huge and unsuspected oil 
areas of which no signs have been found at the 
present time may exist, it is by no means certain 
that as the present fields become depleted new 
ones will be forthcoming with sufficient pro- 
duction to keep up the supply. 

-Dr. Engler has put the period over which oil 
will be available for the purposes for which we 
now use it at one hundred years, but I personally 
doubt if in fifty years’ time it will be obtainable 
at a price that will enable us to use it commer- 
cially. 

The last century will always be distinguished 
in history as the coal fuel era, whilst the use of 
oil will mark the twentieth century, or, at any 
rate, the first half of it: after that—who can 
say ? Probably there will be a “‘ residues ” era, 
in which the dregs of the coal and oil-supply will 
be utilised and peat employed, whilst the then 
existing generations will curse their forefathers 
for the profligate waste of the natural riches that 
has marked the past, and is but little improved 
in the present. 

After that will come the settling down to 
the only forms of fuel that will give us rapid 
regeneration of energy, and wood and alcohol 
will relegate the power amongst nations to those 
that-have the greatest growing area at command. 

Let us now take each of the three fractions of 
the petroleum separately, and see how far the 
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supply can be eked out from other sources to 
prolong, as far as possible, the use of existing 
liquid fuel. 

“ Benzine,” or, if you prefer to call it by the 
name first given to it by Mr. W. J. Leonard. 
“ petrol ’’—a name now used the wide world over 
for the fractions of petroleum light enough to 
volatilise at ordinary temperatures and form 
explosive mixtures with air, constitutes an 
average of 15 per cent. of the world’s supply of 
crude oil, some oils, like that of the Dutch East 
Indies and Rumania, being richer in it, whilst 
others, like the Californian and Texas oils, 
contain but little. A quarter of a century ago it 
was almost a waste product, its chief use being 
as a grease solvent, for which it was employed 
by the dry cleaner, and to extract the natural 
grease from wool, whilst a limited quantity was 
used in “sponge ° lamps. Then came the per- 
fecting of the petrol motor by Daimler, the 
introduction of the motor-car, and the rapidly 
rising demand for petrol, which last year in this- 
country alone necessitated a supply of 80 million 
gallons. 

The rate of increase in the consumption is so 
remarkable that it is worth while to glance at 
the amounts used during the last eight years :— 


Gallons. Gallons. 
1905 18,000,000 1909 53,000,000 
1906 25,000,000 1910 55,000,000 
1907 34,000,000 1911 70,000,000 
1908 40,000,000 1912 80,000,000 


In this country last year this enormous supply 
was obtained from the following sources :— 


Gallons. 

Dutch East Indies . 40,000,000 
United States of America . 16,000,000 
Holand . . a . 6,000,000 
Russia ; 5,000,000 
Rumania 4,000,000 
Other countries. 9,000,000 

80,000,000 


The supply from Holland might be added to 
that from the Dutch East Indies, as it originally 
came from there, and was merely redistilled in 
Holland and exported to this country. 

It must be clearly borne in mind that this enor- 
mous increase in consumption is not confined to 
England ; it has been as great or greater in every 
civilised country of the world, with the result 
that the once despised light fraction of the crude 
oil has become the most paying product, and in 
order to supply the demand the stocks of crude 
oil held in the fields have been depleted and 
distilled, and the fraction for this purpose has 
been increased at the expense of the kerosene 
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fraction, by distilling up to a higher temperature, 
and so the petrol has increased in gravity, the 
result being that whilst the specific gravity of 
motor spirit ten years ago was about 0-680, 
there is now but little under 0-700, and plenty 
of 0:720, and even higher. This means that if 
the demand goes on increasing as it has done of 
late, the world’s supply will be utterly inade- 
quate, and further rise in price is inevitable. 

Already the shortage in supply has brought 
about a rapid rise in price, and, with the large 
quantity that is daily used in vehicles plying 
for hire, is beginning to seriously affect the 
taxi-cab and motor-omnibus interests. 

Popular opinion seems to incline to this having 
been brought about by combines on the part of 
the suppliers, but a far simpler and more serious 
reason is to be found for it. When the demand 
for petrol first commenced plenty was to be had 
from many sources, and, as a consequence, 
prices ruled low and large consumers could 
obtain contracts at a third of the present price. 
The East Indian fields, which had no home 
consumption, and gave an oil rich in the 
petrol fractions, found an advantageous market 
here, and competed with the American supply, 
whilst the stress of home consumption reduced 
the rivalry from other sources, and the fight for 
the English market between the East and the 
West resulted in our still enjoying cheap petrol 
with at best only a slow rise in price. Then 
came the petrol tax to emphasise the blessings 
of free trade, and at the same time the American 
home market for petrol grew to such proportions 
that the competition for the English market 
became more and more feeble as the American 
home consumption increased. Inthe meantime 
the Royal Dutch Company and the Shell Com- 
pany, with a big financial backing and perfect 
organisation, who work the East Indian fields, 
gradually increased the proportion of the petrol 
supplied to the English market, until now over 
50 per cent. of the motor spirit comes from their 
wells and refineries, whilst they are now begin- 
ning to compete in the Canadian and American 
markets ; and although they are not unnaturally 
getting a better price than when active com- 
petition led to a cutting of prices, it is the sharp 
contrast between long years of low prices and 
the present ones that the consumer is feeling. 

The way to keep the price of petrol within 
reasonable bounds is not by letting the imagi- 
nation run riot on the subject of trusts and rings, 
but to develop steadily all processes that will 
increase the supply not only of petrol but 
petrol substitutes, always bearing in mind that 
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with the present consumption ever increasing, 
petrol itself cannot supply the market for even 
another ten years, and will probably be a rarity 
as a motor fuel long before the end of the century. 

Let us first see what processes are at hand by 
which the supply of petrol can be increased from 
the higher grades of oil which remain after the 
light fractions have been distilled. 

In 1865 James Young patented the idea of 
distilling shale oil under pressure, by which he 
increased the percentage of light oil, whilst in 
1871 Thorpe and Young showed that by distilling 
paraffin wax under a pressure of 25 lbs. liquid 
products containing some as low as petrol could 
be obtained. They also established the fact 
thet when a heavy hydrocarbon is decomposed 
by heat and pressure a mixture of saturated 
and unsaturated hydrocarbons of lower boiling- 
point and greater volatility is produced. In 
1887 Benton tried still higher pressures, and 
claimed to be able to produce light oils from any 
heavy oil residuum; whilst in 1889 Sir James 
Dewar and Sir Boverton Redwood patented. pro- 
cesses for distilling and condensing under high 
pressure, which resulted in the heavier grades 
yielding lighter oils and spirit. In the refineries 
at the oil fields it has long been known that by 
prolonging the period of heating the fractions of 
light oil are increased, and the heads or tops of 
the stills are left unlagged, so that the distilling 
oil may condense and drip back into the retort 
to undergo a further period of heating. This 
process of decomposing oil of heavy specific 
gravity and high boiling-point into mixed 
hydrocarbons of low gravity and boiling-point 
is known as “ cracking,” and with the demand 
for light hydrocarbons such methods deserve 
all the attention we can give them. 

At the present moment there is a beautifully 
arranged works on the lower Thames, where a 
grade of oil which distils over after the kerosene 
has been separated from American oil, and which 
is very cheap and largely used for enriching 
water-gas for admixture with coal-gas, is em- 
ployed. This oil, known as “Solar Oil,” is 
sprayed with water into long iron retorts filled 
with iron turnings kept at a temperature of 
600° C.; the water and oil being volatilised 
are drawn back by the suck of an exhauster 
through the heated material; here the oil is 
cracked and the vapours pass through an atmos- 
pheric condenser, where any heavy or unchanged 
oil condenses, and is returned to the retort to 
undergo further cracking, whilst the light 
vapours passing forward are condensed in water- 
coolers, and the lightest spirit finally extracted 
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by oil scrubbers, the permanent gases going to 
a holder and forming the fuel that heats the 
plant. 

The condensed and scrubbed-out products 
are then passed through a continuous steam- 
still, and the spirit distilled from them, the 
residual oil from this still—-together with the 
condensed oil from the atmospheric condenser 
—hbeing mixed with fresh solar oil, and going 
back to the cracking retort or converter. 

By this method 100 gallons of solar oil yield 
65 gallons of liquid residuals, 39 gallons being 
petrol, 13 gallons solvent spirit, and 13 gallons 
an excellent varnish, a result which appears to 
me of the greatest promise in the future of our 
petrol supply. 

Another way in which an increase in the petrol 
supply can be obtained, and which is already 
being largely used, is to carry on the distillation 
of the original fraction for light oil beyond the 
150°C., which in the past has been the limit, so as 
to increase the bulk of the petrol at the expense 
of the kerosene fraction. This can perfectly 
well be done up to a certain point, and that it is 
being done is shown by the gradually increasing 
gravity of the petrol placed upon the market, but 
preat care has to be taken not to exceed certain 
limits, as otherwise the flexibility of the motor 
is impaired and troubles arise in starting from 
cold. For straight-ahead running, with the 
engine hot, such mixtures of petrol and kerosene 
give excellent results, showing, indeed, an 
improvement in power over the original spirit. 

To obviate the trouble as to starting, carbu- 
rettors like the Stewart-Morris have been 
introduced, in which the carburettor can be fed 
from a double tank either with petrol or kerosene, 
and after running for a few minutes on the petrol 
the fuel can be changed over to kerosene having 
a specific gravity of +80, upon which, with the 
special form of carburettor and the engine hot, 
it runs perfectly well, With a 27 h.-p. car over 
twenty miles per gallon have been obtained on 
a thousand-mile run. 

A small addition to our petrol supply can be 
obtained from the distillation of Scotch shale, 
an industry located in the Lothians, and which 
yields about 600,000 gallons of excellent motor 
spirit per annum, This, however, is a very small 
fraction of the 80,000,000 gallons used last year ; 
but there is no doubt but that this could be in- 
creased considerably with increase in the industry 
and also by cracking processes being employed 
to augment the spirit fraction at the expense of 
the lighting oil. 

Benzol, or as it is 


sometimes termed 
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“ benzene” (in no way to be confused with 
benzine, which we have used as the name for 
the light fractions of mineral oil) is a product of 
the destructive distillation of coal, but it is only 
in large works that it has been extracted from 
the tar in which it is found, whilst considerable 
demand exists for it as the base from which all 
the coal-tar colours are derived. 

In the coking of coal for metallurgical work 
the recovery plant, in which the benzol and 
ammonia distilled out from the coal are re- 
covered from the gas before the latter is burnt 
to supply the heat to carbonise the coal, yields 
a far larger proportion of benzol than the gas 
industry, as in the latter the bulk of the benzol 
goes forward as a vapour in the gas, and adds 
to its illuminating and calorific value when 
burnt, but in the coke oven the benzolis scrubbed 
out of the gas with heavy oil, from which it is 
then recovered by distillation. 

Some 32 million tons of coal are carbonised 
annually for coal-gas and metallurgical coke, 
and if proper arrangements for recovering the 
whole of the benzol from this amount were made, 
a very considerable supply could be assured, 
but under existing conditions less than half the 
coal is coked in recovery ovens, and most of 
the benzol so recovered goes abroad. If methods 
of carbonisation were adopted which favoured 
the production of light hydrocarbons in the tar, 
and if then the tax on petrol were removed and 
an export tax to’ recover the amount were put 
upon benzol, a very important addition to the 
petrol supply could be ensured, 

There need be no fear as to the future of the 
motor or the eventual price of petrol. In 1907, 
or even earlier, I pointed out that alcohol formed 
a far better fuel, far safer and less objectionable 
in its products than petrol; and that, moreover, 
it was the only fuel which would be available 
in the future, as by its formation from vegetation 
we can regenerate rapidly the sun’s energy, 
which is the only source of power, and inasmuch 
as during the last year many others have joined 
in the same cry, it is probable that in the near 
future we may see advances made in the per- 
fecting of alcohol- motors, which, owing to the 
high compression possible, would give as great 
a power as petrol, although the heat energy con- 
tained per unit of alcohol is only about one-half 
that of the petrol, and some day when Govern- 
ment sees the importance of getting labour 
back to the land and placing our waste land and 
pasturages under cultivation, there will be no 
trouble in obtaining alcohol in any required 
quantity. _ 
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The portion of the crude oil distilling between 
150° C. and 300° C. is the fraction that we call 
kerosene, and is the source of the illuminating 
oils burnt in lamps and used in many forms of 
internal-combustion engines not fitted for the 
heavier grades of oil. As we have already seen, 
the efforts to increase the yield of petrol are now 
infringing upon this fraction, and in the future it 
is not at all improbable that it will gradually 
become absorbed by the demand for petrol on 
the one hand, and fuel oil on the other, as it 
lends itself to both purposes, and with coal-gas, 
electricity, acetylene and air-gas to fill the field 
of illumination, its loss would not be felt very 
keenly ; moreover, as it constitutes a third of 
the crude oil, its division between the two 
remaining fractions would increase mare 
the world’s supply of them. 

Fuel oil, the fraction above 300° C., is, as we 
have seen, not only important as being the form 
of oil best fitted for naval needs, but is also the 
source of lubricating oils and vaseline, for which 
there is a great demand; but as the crude oil 
contains 50 per cent. of this, and often, as in the 
case of some Californian and Texas oils, a much 
higher proportion, the distilling of every avail- 
able supply to yield petrol must result in enor- 
mous volumes being thrown upon the market, 
and I think that the present shortage is due to 
the fact that the price obtained for it being so 
far less than that for petrol, all the time that 
there is a lack of transport facilities, the light 
spirit is given the preference for shipment, but 
with the great increase in the number of tank- 
steamers there must be enormous quantities of 
fuel oil held in stock in many fields which will 
become available, I fully expect to see a 
marked drop in fuel oil prices during the next 
year, but whether it will ever come down again 
to the 40s. a ton that would enable the Diesel 
engine to compete with coal at 18s. in the best 
steam-plant, save for special purposes, is another 
thing. 

Both for steam-raising and for heavy engine 
work shale oil can at any rate help to relieve 
the demand, but under ordinary conditions of 
working the grade of oil fitted for this purpose, 
which is yielded by the Lothian distilleries, 
would amount only to 50,000 tons per annum ; 
but it is to be hoped that Government will do 
everything that can be done to encourage and, 
if necessary, subsidise the Scotch shale oil 
industry, as the proximity of the fields to the 
new naval base at Rosyth would render them an 
invaluable source of supply, whilst the unlimited 
demand for petrol, the possibility of cracking a 
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certain proportion of lighting oil to augment it, 


and the probable gradual falling-off in the 
lighting oil imported from America, which could 
be made up for from Scotland, would all tend to 
render possible a great increase in the Scotch 
industry, if only the nation were sufficiently 
alive to its own interests to insist on the proper 
support being afforded to it. 

The oils obtained from coal, and known as 
heavy tar oil, blast-furnace oil, etc., are of a 
different character to mineral oil, as they contain 
oxygenated compounds of the nature of creosote 
and cresylic acid, which not only lowers their 
fuel value for steam-raising, but also gives rise 
to acrid fumes, which, in a closed stokehold, 
are likely to cause smarting eyes and irritation 
to the throat; but by careful grading and 
distillation, oils from coke ovens, blast furnace, 
and vertical gas-retorts, can be used in the Diesel 
engine by employing 5 per cent. of heavy petro- 
leum oil to act as an ignition oil. 

The tar from horizontal retorts using light 
charges of coal and high temperatures, and also 
from inclined retorts, however, is useless for fuel 
‘purposes in the Diesel engine. 

The reason why ignition oil is needed is that 
in the Diesel engine the mixture of oil and air 
is ignited by the heat caused by the compression 
of the charge, and this temperature—+.e., the 
ignition point—is governed by the amount of 
hydrogen in combination in the oil, upon which 
depends the ease with which it gives off in- 
‘flammable gas on heating. Tar oil contains 
only about 8 per cent. of hydrogen, whilst petro- 
leum contains as a rule over 11 per cent., so that 
the latter will ignite at a lower compression 
than would be needed for the former. 

The whole subject of “ Liquid Fuel” is so 
complicated by the many varying factors that 
bear upon it that a course of ten times the 
length would have hardly sufficed to deal with 
all its ramifications, and I can only hope, in 
concluding these three short lectures that I 
have touched on some matters at least of interest 
to you. 


ROYAL INSTITUTE OF PUBLIC 
i HEALTH. 
ANNUAL CONGRESS HELD IN PARIS May 15TH-191H, 
1913. 

The Congress of the Royal Institute of Public 
Health was opened in Paris at the Sorbonne on 
May 16th. The French Government was repre- 
sented by the Under-Secretary of the Interior, 
who formally opened the proceedings, welcoming 
the British guests to Paris. 
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The Under-Secretary in his address paid a 
graceful compliment to British pioneering work in 
industrial hygiene and the protection of workmen, 
and alluded to the valuable work done in England 
by the Royal Institute of Public Health. 

In the unayoidable absence of the President, 
Lord Beauchamp, Professor W. R. Smith presided 
over the gathering. In the course of his presi- 
dential address he mentioned the fact that in the 
present year, for the first time, a health congress 
was taking place in China, so that east and west 
were already exchanging views on this subject. 
He also spoke in complimentary terms of the 
record of research work in the French Colonial 
Department, and particularly in the study of 
tropical diseases. 4 

As the papers presented at the Congress numbered 
over one hundred, only a brief reference to some 
of these is possible in this report, The five 
sections of the Congress were devoted to State 
Medicine; Municipal Hygiene; Bacteriological and 
Comparative Pathology; Child Study, School 
Hygiene and Eugenics; Naval, Military and 
Colonial Hygiene; and for the first time a new 
section was formed dealing with the important 
subject of Industrial Hygiene. 

In the first section an interesting communication 
on State Medicine was presented by Professor E. W. 
Hope, and quite a number of papers were read on 
the subject of tuberculosis. Special mention may 
be made of those read by Dr. Delepine, Dr. T. D. 
Lister, and M. A. Mesurier. 

An account was given of the State campaign 
against this disease and the part played in the 
progagation by infected milk. The authors laid 
stress on the value of open spaces, and gave 
instances of the gradual removal of slum areas. 
Dr. G. Miron, a delegate representing the Munici- 
pality of Bucharest, discussed the part played by 
carriers of infection, and made special reference to 
the complete scheme of compulsory vaccination 
that has stamped out smallpox in that city. It 
should be borne in mind that Rumania, owing to 
its geographical position, might easily become a 
channel for the introduction of eastern diseases, 
such as plague and Asiatic cholera, if the authorities 
did not constantly take strict precautions to guard 
against this danger. Mr. J. Parry dealt with the 
subject of ‘ Purity of water supplies,” and Mons. 
A. Rey alluded specially to the housing of work- 
men, remarking that the employer of the past had 
devoted more care to the buildings sheltering 
machinery than to those erected for the use of 
his people. At the present time much was being 
done to improve this state of affairs, and the 
French railways had done specially good work in 
this direction. 

In the third section, on Child Hygiene, the 
housing of the working-classes again came up 
for consideration, Dr. A. Broca describing some 
experiments with model tenements in Paris. He 
estimated that a sum of two hundred million 
francs would be necessary to build sufficient 
houses to lodge all the large families in that city. 
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Other matters discussed included the care of 
children whose mothers were at work, the medical 
inspection of school children, and the instruction 
in housekeeping now given in the schools of Paris. 

In the section devoted’ to Military, Naval 
and Colonial Hygiene, there were a number of 
exceptionally interesting papers. Fleet-Surgeon 
W. A. Whitelegge contributed a paper on “ Eye- 
strain in the Navy.” Among the causes of eye- 
strain he mentioned glare from the surface of the 
sea, continuous living under artificial light, deficient 
illumination and bad distribution of light, absence 
of proper shades, and the strain of work with 
telescopes and nautical instruments on the look- 
out, etc. Asa means of improving these conditions 
he suggested a more frequent and thorough 
examination of the eyes, and improvement in the 
conditions of illumination on board ship. 

Considerable attention was given to the paper 
read by Dr. Reymond, dealing with the hygienic 
condition of the aviator, who is subjected to 
exceptional nervous strain in his work. The 
aviator must be able to withstand considerable 
variation in temperature and air pressure, both of 
which may gradually lead to physical defects. 
Dr. Reymond insisted on the need for severe 
physical examination for aviators. It is essential 
that the heart, lungs and nerves should be in good 
order, and that the operator should have fair 
vision both by night and day. 

One curious effect experienced by aviators after 
several hours of flying is a deafness in the ears. 
This persists for some time after descending, but 
in some cases it appears that aviators become used 
to it, and experience no further inconvenience. 
Most accidents, it may be noted, arise through the 
inexperience or imprudence of the aviator or as the 
result of defects in the machinery. 

Other matters dealt with in this section included 
the conditions of health in camps and the possi- 
bilities of infection through insects capable of 
carrying certain diseases. 

The section that aroused the widest interest was 
that dealing with Industrial Hygiene. This was 
largely due to the enthusiasm and energy of its 
president, Sir Thomas Oliver, and to the untiring 
efforts of the secretaries of the section. The 
president, in his opening address, reviewed some 
of the causes of industrial accidents, diseases and 
their remedies. It was satisfactory to learn that 
the deaths from electrical shock in this country 
show no increase, in spite of the more extensive 
use of electricity. One novel suggestion was that 
cancer may be dependent to some extent on 
occupation. It appears to be frequent among 
chimney -sweeps and workers in tar, pitch and 


‘ aniline dyes. 


Subsequently Sir Thomas also gave a short 
account of his researches on Industrial Fatigue. 
He brought out the remarkable fact that, in spite of 
the general adoption of labour-saving machinery, 
the stress and strain of industry is greater than 
ever, and in some trades little good work can be 
done after a man is past forty-five. As an instance 
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of the keying-up of the speed of labour he 
mentioned that in the spinning trade men now 
frequently supervised as many as 1,360 looms 
instead of 600, with the result that their capacity 
for work is ended at the age of sixty, or even 
earlier. The effort involved in overlooking fast- 
moving machinery is very severe, and the straizi 
on the eyes in many such occupations undoubtedly 
does much to shorten life. 

The influence of warm and damp temperatures, 
and their measurement, were very fully and aptly 
discussed by Dr. J. C. Langlois, especially as 
regards underground work in niines. M. Boulin 
discussed the same problem in relation to work- 
shops and spinning mills; while Dr. S. M. Murray 
and M. Aubrun referred to the prevalence of 
nystagmus among miners. The former suggested 
that this was due in a great measure to deficient 
illumination, showing the importance of better 
safety-lamps in mines and the desirability of 
lightening the gloomy surroundings. 

A very striking paper by Dr. Jacques Bertillion 
contained some tabular information on the mor- 
tality in various professions. In general, the 
healthiest professions are those carried out in the 
open air and requiring movement. Mortality in 
the liberal professions is low. It is highest in the 
trades which are apt to cause special diseases (due 
to lead-poisoning, dust, etc.), or when the temptation 
to alcoholism is great. 

Mr. Leon Gaster, a delegate of the Illuminating 
Engineering Society, opened the discussion on 
“ Lighting as a Health Factor in Occupation and 
its Influence on the Prevention of Industrial 
Accidents.” He laid stress on the need for 
adequate illumination as an essential to health. 
Even the blind suffer when light is withdrawn, 
and abundant daylight illumination is one of the 
most effective means of combating consumption 
and other diseases. The conditions of illumination 
in schools and factories have recently been the 
subject of investigation. Deficient illumination is 
responsible for defects of eyesight on the part of 
children. In the factory it leads to spoiled work, 
besides being the frequent cause of accidents. This 
last matter is now being considered by Government 
committees both in France and England. Mr. 
Gaster expressed the hope that these committees 
would co-operate in their work so as to arrive at 
conclusions of common interest and usefulness, 
such as would apply in both countries. He also 
exhibited side by side the British illumination 
photometer recently used in the tests in factories, 
and the instrument designed in Paris by Professor 
Blondel. He showed that substantially the same 
results were obtained by both apparatus. Finally 
he quoted a series of recommendations on lighting 
from the Illuminating Engineer (London). 

A very instructive paper, dealing with lighting 
problems, was also presented by Dr. A. Broca. He 
laid stress mainly on the avoidance of glare ; it was 
suggested that for most ordinary purposes an 
illumination of 20-50 lux (2-5 ft.-candles) is neces- 
sary, while 10 lux (1 ft.-candle) would serve for 
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general purposes. In the case of work with very 
dark materials as much as 500 lux (50 ft.-candles) 
might be necessary. 

In this report it has only been possible to make 
a very brief reference to some of the most impor- 
tant papers. The complete series of abstracts of 
the papers presented to the Congress has been 
issued in a bound volume and is well worth closer 
study. It only remains to say that everything was 
done by the French Committee of Organisation to 
render the stay of the English visitors a pleasant- 
one. Special acknowledgment should be made of 
the services rendered by the Presidents of the Com- 
mittees, Dr. Gariel and Professor L. J. Landouzy 
(who have been nominated Honorary Members of 
the Royal Institute of Public Health), and by the 
general secretary M. F. Marié-Davy. A series of 
excursions to places of interest round Paris were 
arranged, and a large number of interesting works 
and institutions visited. Special mention should 
be made of the visit to the Pasteur Institute, whose 
Director, Dr. E. Roux, was the recipient of the 
Harben Gold Medal of the Society. 

A Congress such as this, apart from its educa- 
tional value, constitutes a means of bringing 
together representatives of both countries interested 
in the same subject, and may therefore do much 
to promote international understanding on these 
questions. Organising committees would, how- 
ever, do well to secure the assistance of men with 
a knowledge of the language and customs of both 
countries, so as to ensure that due regard is paid 
to all those little courtesies and details which 
are essential to the complete success of such a 
gathering. L. GASTER. 


THE COPPER INDUSTRY IN 
TURKEY. 


Copper is a very important factor in the 
housekeeping of Turkey. Not only are almost 
all the kitchen utensils made of copper, but also 
big cauldrons to contain wheat-water for washing, 
copper bowls in which to wash clothes, large 
pans in which to knead dough, pitchers and 
wash-bowls for toilet purposes, jars in which 
to carry and keep water, chafing dishes for 
use with charcoal fires, pails, teapots, 
coffee-pots, plates and platters for food, and 
even drinking-cups. Copper trays of all 
sizes and shapes, some circular in form, from 
3 ft. to 4ft. in diameter, are used for sending 
sweetmeats to the bakery, and also, when put 
on a stool, serve as tables around which the 
whole family, sitting on the floor, partake of 
the food served in a copper dish in the middle. 
Copper utensils constitute a kind of savings 
bank among the poorer classes. What money 
they can spare they invest in copper utensils 
as an addition to their stock, and when they 
are in need of money they sell what can he 
spared of their copper, according to their needs. 
The American Consul at Trebizond says that 
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there are numerous copper mines in that district, 
ten of which have official imperial “‘ firmans ”’ 
(concessions), and copper .ore. is exported ; 
but as there are no foundries all the copper 
used in the district must be imported. Some 
three hundred to four hundred tons are imported 
at Trebizond yearly, coming in round discs, 
from G6ins. to 54ins. in diameter, weighing 
from 4 ozs. to 38 lbs. apiece, and in oblong sheets. 
Up to three years ago 95 per cent. of this copper 
was imported from England and 5 per cent. 
from Germany, but since then Russia has been 
-sending copper to Trebizond, and now 55 per 
cent. of the imports are English, 40 per cent. 
Russian, and 5 per cent. German. English 
copper is considered the best, and Russian next. 
The working of copper forms a special trade in 
Turkey, and coppersmiths have their own 
quarters in every Turkish market. These are 
little shops, in each of which a master brazier 
and three or four apprentices pound copper 
into the required shapes. The only tools they 
use are an anvil and a hammer, the size of which 
depends on the kind of work to be done. There 
is no forge, no fire, and no machinery, yet it 
is wonderful to see what they can accomplish 
with such simple tools. The master brazier 
earns about three shillings and fourpence to 
four shillings and twopence a day, while the 
apprentices earn very little. As soon, however, 
as the latter learn the trade they open inde- 
pendent shops. All copper utensils have to be 
tin-plated before they can be used, otherwise 
the copper coming in contact with acids would 
be likely to cause verdigris poisoning. The 
tin-plating is done in special shops, and also 
by men going round with portable forges. 
The process is very simple, consisting merely 
in heating the copper over a fire in a forge, and 
dropping on it a piece of block-tin and some 
sulphate of ammonia, which are then rubbed 
all over the surface with a piece of cotton. 
Copper utensils of everyday use have to be 
tin-plated at least once in every three months. 


THE UTILISATION OF RAFFIA 
IN FRANCE, 

A large trade in raffia is carried on in France, 
and particularly at Havre. Raffia has been 
defined as ‘‘ a fibrous material used for tying 
plants, said to come from the leaves of a palm- 
tree of the genus Raphia.’’ The use indicated 
in this definition has been much enlarged. 
Besides serving for tying vines to their props 
and tying up salad plants, tomato vines, and 
other vegetables for which osier was formerly 
used, raffa is extensively used for. the manu- 
facture of artificial flowers, for which it possesses 
excellent qualities. In making into flowers 
raffia is easy to colour. It readily takes the 
most delicate shades -and holds the dye fast. 
According to the American Consul at Havre, 
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one firm in that city sent about 3,300 lbs. of 
raffia to Paris last year, and double that amount 
to Germany for making artificial flowers. Local 
dealers state that the only raffia that can be 
used for flower-making comes from the west 
coast of Madagascar. Even the products of the 
east coast are, it is said, not good for that 
purpose, the wisps or straws not being wide 
enough. It is also said that this difference in 
quality is due to the way in which the natives 
peel the leaves, since raffia is only the outer peel 
of the plant. While the leaves grow on the west 
coast to over fifty feet in length, they do not 
reach more than thirty-five or forty feet on the 
east coast. It has also been further stated that 
the raffia obtained from the coast of Mozambique 
is too small and sometimes useless. Some raffia 
has been received from Guinea, but it is inferior 
to the Madagascar product in quality and length. 
Some samples from Mexico have also been 
received at Havre for examination, but they 
proved practically worthless, being much too 
short and too thin. The tree—or rather plant, 
since it is formed only of a stump around which 
long and fernlike leaves sprout—seems to thrive 
only on the west coast of the island of Mada- 
gascar. In the south of the island it cannot 
be found. Seeds from the same plant have been 
transported to the Gulf of Guinea, planted, and 
tended in the most careful way, earth from 
their native region being even imported and 
placed around the sprouting plant; but the 
product was just as stunted as the Guinea | 
common product. The natives are said to make 
very strong coarse cloth with the raffia fibre, 
and this cloth is very light, washes well, and is 
claimed to be absolutely waterproof. Raffia is 
received at Havre in bales weighing 220 lbs. 
each. When the fibre is peeled from the leaves 
it is made into large plaits, each plait represent- 
ing about the product of one leaf and weighing 
some 2lbs. When the vines in France are 
abundant and need propping, Marseilles sends 
to Havre for raffia, while Bordeaux takes it 
from both. When there is a great demand for 
raffia for artificial flowers, buyers have recourse 
to the Paris market. When the vegetable- 
growers have a favourable season, the districts 
in which vegetables are grown draw their supplies 
of raffia from all available sources. 


ARTS AND CRAFTS. 

English Stained Glass for New York.—A large 
stained-glass window is so difficult a thing to show 
to advantage in any position but that which it is 
intended ultimately to occupy, that it is seldom 
that there is an opportunity of seeing an important 
window under anything like satisfactory conditions 
before it is fixed. Messrs. Jas. Powell & Sons, 
however, overcame the difficulties in their way 
sufficiently to show the light central of their great 
Hast window for the Cathedral of St. John the 
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Divine at New York before it went out of the 
country; and, though the one light by itself could 
not look quite so fine as the entire window, the 
absence of the remaining glass was, to a certain 
extent, made up for by the exhibition at the same 
time of the large cartoons for the remaining lights 
and the small sketch design for the whole window. 
The glass, which is déstined to be placed some 
sixty feet above the ground, and to be seen from a 
distance of several hundred feet, represents the 
Son of Man in glory, standing, as He is portrayed 
in the Book of the Revelation of St. John the 
Divine, amongst the golden candlesticks, with 
seven stars in His hand ; beneath Him is a rainbow 
of emerald overarching the sea of glass, and at the 
base is the river of the Water of Life, which flows 
not only through this central light but also 
through the side lights, which are filled by the 
four archangels. 

We in London have had reason to bewail within 
comparatively recent years the ease with which 
important decorative work can be ruined when 
those responsible for it forget that it has to be 
seen from a distance at which delicate drawing 
and colouring are quite ineffective. It is, of 
course, difficult to judge always how work of this 
kind will look in situ, but there seems very little 
room for doubting that the new window will 
be one of the finest pieces of modern work in 
existence. The drawing is strong, the design 
dignified and boldly conceived, and the glazing of 
the mosaic glass eminently satisfactory; whilst 
the colour is really fine. Every piece of glass has 
evidently been carefully chosen so that the variety 
of tint is almost infinite, and the general colour- 
scheme—the Christ in His crimson mantle, with 
its golden pallium, the brilliant green line of the 
rainbow, the rich blue of the sea, and, last but not 
least, the successful introduction of the purples 
(those most difficult shades to manipulate in glass) 
—lends itself to display the best qualities of mosaic 
glass. It looks as though New York were to have 
a window which to the generations to come will 
occupy much the same place as is held to day for 
all lovers of old glass by the glorious windows of 
Chartres Cathedral. 


Home Aris and Industries.—The Exhibition of 
the Home Arts and Industries’ Association was 
held as usual towards the end of May at the Royal 
Albert Hall. It is now twenty-nine years since 
these exhibitions were initiated, and during that 
time the work shown has, with a few exceptions, 
steadily advanced in interest and in technical 
accomplishment; and though at the present time 
some of the naiveté and spontaneity which charac- 
terised the exhibits of earlier occasions are wanting, 
there is also far less amateurish or incompetent 
work than there used to be. It is, perhaps, an 
indication rather of the success of the Association’s 
work than of any change of aim or of policy that 
so many of the centres from which the exhibits 
come now rank no longer as ‘‘ Home Art Classes,” 
but are classed as Developed Industries (i.¢., “ In- 
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dustries that are self-supporting with all-time 
workers and paid management, and having an 
agency or depot”) and Partially Developed Indus- 
tries (z.¢., ‘Industries that are partly self-supporting 
with workers of varying times of employment, with 
voluntary help in management or loans of capital ”’). 
The societies affiliated with the Association have 
also increased greatly in number in recent years, 
and are furthering objects closely connected, though 
not identical, with the original aims of the parent 
society. They have to do in the main with the 
encouragement of handwork amongst disabled, 
blind, crippled, mentally deficient’ and more or less 
invalid workers, and the aged inmates of the 
workhouses. 

The range of crafts included in the exhibiticn, 
too, has widened as years go on, and comprises now 
woodcarving and inlaying; metal repoussé in 
silver, copper and brass; wrought iron; leather 
tooling, ernbossing and lacquering; basketwork in 
willow, cane, and raffia; carpets and rugs; tapestry; 
lace of various kinds ; woven homespuns, silk and 
linen; and coloured and white embroidery. More- 
over the work came from all parts of the British 
Isles, from Sandsting in the north to Devon in the 
south, and from Ireland in the west to Cromer 
and Sheringham in the east—so that it may fairly 
be said that the Home and Arts and Industries 
movement, which aims by the way not so directly 
at the furtherance of artistic handicraft as at the 
revival and planting throughout the country of a 
system of peasant industries, is to be congratulated 
on the success of its career. When we turn to the 
consideration of the technical and artistic qualities 
of the objects produced, the verdict is, of course, 
not uniformly favourable; but a review’ of the 
various types of work shows that it reaches in the 
main a very satisfactory standard. 


Work in Metal, Wood, and Leather.—The metal- 
work as a whole was not very attractive, a great 
deal of it had a thin and rather tawdry look. 
There were, however, some noticeable exceptions. 
The objects from Keswick were tasteful and well 
made, the exhibit of the Sarum Wrought Iron 
Workers was virile and workmanlike, and the 
photograph shown by the Yattendon class of a 
combined pulpit and lectern executed for Cala 
with panels of copper and brass framed up in 
steel and iron, from designs by Mrs. Waterhouse, 
aroused one’s interest and made one wish to see 
the actual work. 

Amongst woodwork the exhibit from Ascott, 
which included numerous small pieces of furniture, 
well made and tastefully carved, stood out from 
the surrounding work. The carving as a rule was 
poor, and in too many cases designs which required 
a great deal of technical skill and knowledge had 
been attempted by ambitious students whose 
powers were only equal to far simpler workman- 
ship. There was a fair quantity of wood inlay 
and veneer, some of it quite interesting. The 
exhibit from Cromer, combining as it did certain 
reminiscences of English inlay of the Sheraton 
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period with characteristics of modern Italian work 
in veneer, was well worth attention. 

The most striking leatherwork came from Stud- 
land, where lacquered leather on a large scale bas 
been attempted. Here the classholder has been 
wise enough to realise that the rather garish 
colours of the material lend themselves to the 
reproduction of Oriental patterns, and some of the 
work produced, especially the copy of some tiles 
from the Alhambra, was extremely effective, and 
made one realise that even at the present day 
there is room for striking colour of this kind if it is 
properly handled, The leatherwork from Leighton 
Buzzard, though it did not call so obviously for 
recognition, was well executed and tasteful. 


Weaving, Embroidery, and Lace.—The most in- 
teresting weaving in the exhibition was that shown 
by the Norwich Silk Association. It consisted 
largely of soft brocades woven in a large number 
of colours often in designs which one calls instinc- 
tively Paisley pattern (though this design, it is said, 
originated in Norwich and in the 18th century, and 
was not known in Paisley till much later), and both 
pattern and colouring were perfect of their kind. 
The woven silks from Windermere, again, were 
extremely happy in colour. Some of the linen 
weavers are executing trimmings for dresses, 
children’s bonnets, etc., in simple patterns and 
delicate colours, which at first sight look much like 
embroidery and which ought to find a ready market. 

The embroidery included some very good drawn- 
thread work and white work, but it is rather to 
be regretted that so many of the classholders are 
modelling their work on, what is now being done 
in Italy. One class had an all but exact imitation 
of the cross-stitch for which Assisi has been making 
itself a name, and several others exhibited work 
of different kinds founded quite frankly on Italian 
models. The work shown by the Wiltshire Arts 
and Crafts, on the other hand, though it recalled 
at times Transylvanian and Eastern prototypes, 
seemed to have a character of its own which kept 
it from degenerating into mere imitation. 

Of lace there was a very good show, though there 
were no exhibits from Devonshire, and Buckingham 
and kindred types of lace predominated. 


Rugs, Basketwork, and Bookbinding.—Rugs were 
exhibited by quite a number of classes, and in 
many cases they were good both in colour and 
design. Cane basket-making was not very largely 
represented, but there was good raffia work— 
notably from Wadhurst—and a large exhibit of the 
coarser kind of work came from Saxmundham. 
The most interesting bookbinding was sent from 
Tisbury in Wiltshire, and included not only some 
well-bound volumes in half leather, but a number 
of examples of handsewn books bound in linen, 
labelled on the back in parchment and furnished 
with tasteful end-papers. Books can be strongly 
and daintily bound in this fashion at a price 
which ought to appeal to book-lovers of moderate 
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means who, whilst appreciating a well-bound book 
cannot afford the prices asked by hand-workers for 
binding in leather. 


OBITUARY. 


Lorp Avresury, P.C., D.C.L., LL.D., F.R.S.— 
-Lord Avebury, who had been a member of the 
Society since 1867, died on May 28th. As he was 
born in April, 1834, he was in his eightieth year. 
Leaving Eton, he went directly into the well-known 
banking firm of Robarts, Lubbock & Co. In 1865 
he succeeded to the baronetcy originally conferred 
in 1806 upon John Lubbock, the wealthy merchant 
and banker. Lord Avebury, or Sir John Lubbock 
as he then was, was the fourth baronet. During 
his whole life, or at all events until quite recent 
years, he took an active part in the business of the 
firm, and would have attained distinction as a 
successful banker had not his reputation, acquired 
in very different branches of work, overshadowed 
his eminence as a man of business. 

In the note announcing his death The Times 
described him as “ banker, savant, social reformer, 
and versatile man of affairs.” The description fits 
him well enough, for probably no man of his 
generation achieved distinction in so many walks 
of life. The list of the honorary offices he held, 
and of his books, given in “ Who’s Who,” is almost 
appalling. But the work of the offices was always 
well done, and the books were always first-rate, if 
not absolutely pre-eminent. Perhaps few of them 
are really better than his first important one, 
“ Prehistoric Times,” which, though published in 
1869, is still, despite all the advance which has 
been made in the knowledge of the subject, an 
admirable text-book. His natural history books, 
especially those dealing with ants, bees, and wasps, 
are of equal interest and equal value. 

It would be hopeless to try to record, even in the 
briefest epitome, the labours of so long and many- 
sided a life. It may be sufficient to say that his 
scientific eminence was recognised by his election 
to the Presidency of the British Association in its 
Jubilee year 1881; his business capacity by his 
Presidency of the Institute of Bankers, as well as 
that of the London Chamber of Commerce, and 
the Chairmanship of the London County Council. 

Perhaps of all the work that he accomplished 
that of which he was most proud was the institu- 
tion of Bank Holidays. The writer of this notice 
remembers, at the last one he attended of those 
breakfast parties by which Lord Avebury carried 
on the tradition of a past generation, his host 
speaking with natural pride of the institution of 
Bank Holidays, and absolutely refusing to admit 
the justice of some friendly criticism on their 
results offered by certain of his guests. 

His association with the Society was long and 
fairly intimate. He served as Vice-President at 
four different periods, extending at intervals from 
1868 to 1902. In 1877 he gave the Society an 
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interesting lecture on “The Relations between 
Plants and Insects.” On three occasions he took 
the chair at meetings, and in the Technical Edu- 
cation Congress of 1897 he contributed to the 
discussion. He also did a useful piece of work for 
the Society in 1882, when, in conjunction with 
Mr. W. H. Smith and Mr. Justice Lawrance, he 
introduced into the House of Commons the Bill 
for the Reform of the Patent Law, which was 
drafted by a Committee of the Society. It will be 
remembered that, although this Bill never passed 
into law, the Patents, Designs, and Trade Marks 
Act of 1883 was to a very large extent founded 
upon it. 


NOTES ON BOOKS. 


DESCRIZIONE DI UNA MACCHINETTA HLETTROMAG- 
NETICA. Del Dr. Antonio Pacinotti. Bergamo: 
Istituto Italiano D’Arti Grafiche. 


This volume contains a description of an electro- 
magnetic machine invented by Dr. Pacinotti. The 
first part consists of the original Italian text by 
the inventor, and is followed by translations in 
French, English, German, and Latin, the English 
version being by Professor Silvanus P. Thompson. 

The special point about Dr. Pacinotti’s invention 
is this. In ordinary electromagnets the magnetic 
poles appear always in the same positions, while in 
this one they may be caused to move in the iron 
subjected to magnetisation. The idea of the in- 
strument is thus expressed by Dr. Pacinotti: ‘‘ Let 
us suppose there is wound upon one ring of iron a 
copper wire covered with silk, and that, when the 
first layer has been completed, instead of continu- 
ing the coil by winding over that already wound, 
the metallic wire is closed on itself by soldering 
together the two ends which are near one another ; 
we shall thus have covered over the ring of iron 
with a spiral, closed and insulated, having its turns 
wound always in one direction. Now, if we put 
into communication with the two poles of the 
battery two points of the metallic wire of this coil 
sufficiently distant from one another, the current 
will divide itself into two parts and will traverse 
the coil, in one part and in the other, between the 
two points of communication; and the directions 
which they take are such that the iron will become 
magnetised, presenting its two poles at the two 
points where the junctions of the current are. The 
straight line which joins these poles may be called 
the magnetic axis; and we shall be able, by chang- 
ing the points of communication with the battery, 
to cause this axis to assume any position whatever 
transversely to the figure or circle of iron of the 
electromagnet.” For this reason Dr. Pacinotti 
calls his instrument a transverse electromagnet. 
The two pieces of the magnet, at the two sides of 
the straight line drawn between the two junctions 
with the battery, may be considered as two opposed 
curved electromagnets, with their poles of the same 
name set facing one another. 
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A detailed account of the construction of the 
machine is given, and particulars of some experi- 
ments in measuring the mechanical work done 
by it, and the corresponding consumption of the 
battery. 


Income Tax SIMPLIFIED. By Arthur Fieldhouse 
and E. Ewart Fieldhouse, B.A., LL.B. London: 
Simpkin, Marshall & Co. Second Edition. 1s. 
This little pamphlet is what it claims to be—a 

practical guide to the preparation of returns for 
assessment, and instructions for .obtaining repay- 
ment of income-tax for traders, commercial and 
professional men, secretaries, accountancy students, 
and the general public. The text, which is written 
in a clear and simple style, is illustrated by 
numerous examples, which help to clarify a very 
complicated subject. - 

In this second edition the text has been 
thoroughly revised and brought up to date, and 
special attention has been devoted to the Finance 
Acts of 1907 and 1910, 
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GENERAL NOTES. 


THE RED QUEBRACHO.—The importance of this 


- tree (Schinopsis Lorentzii) continually increases as 


the number of its applications grows. The wood 
is largely used for tanning, and for building pur- 
poses generally, but above all it seems adapted to 
furnish sleepers for railways. According to a 
writer in the Gaceta Rural of Buenos Aires, the 
Argentine railway companies, which have already 
laid more than ten million sleepers, are as yet 
unable to pronounce judgment as to the duration 
of this timber, because some which have been in 
use for over thirty years are still in perfect con- 
dition. The ‘Central Argentino” Company 
estimate their duration at fifty years, after which 
they become useless, not in consequence of the 
decay of the wood, but owing to the repeated 
change of the nails, which in the course of time 
makes them unserviceable. 


IRON AND Stern Institurze.—The Autumn 
Meeting of the Iron and Steel Institute will be 
held in Brussels on Monday, Tuesday, Wednesday, 
and Thursday, September 1st to 4th, 1913. A 
number of papers will be read and discussed, and 
visits will be made to places of interest in Brussels 
and the neighbourhood, i 


Beraran Coat Propuctrion.—The total produc- 
tion of coal in Belgium during 1912 amounted to 
22,983,460 tons, as compared with 28,125,140 tons 
in 1911, and 23,927,230 tons in 1910. This decrease 
was due to the strike in the Borinage district at 
the beginning of the year, and also to the limiting 
of the day’s work to nine hours. Although this 
fresh decline in production may appear discour- 
aging, it is in reality not unsatisfactory, for in spite 
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of the further reduction of the working day from 
nine and a-half hours in 1911 to nine hours in 
1912, there was a decrease of only 141,680 tons, 
while the production of 1911 was 800,000 tons less 
than that of 1910. If the strike in the Borin- 
age, which lasted over a month, had not taken 
` place, causing à reduction of 500,000 tons in the 
output, the total outptit for 1912 would have been 
considerably greater than in 1911. , The conclusion 
drawn from this in Belgium is. that the limiting 
of the working day has not had the disastrous 
results anticipated. The owners of the coal mines 
proceeded to improve their machinery, tools, ete., 
and the results for 1912 go to show that the 
increased effective power of the engineers offsets 
the reduced work of the miners, 


A New MATERIAL FOR Tanninc.—A French 
agricultural journal states that a new material for 
tanning leather has lately been introduced into 
Europe from Australia. It is called “ Wattle bark,” 
which is obtained from three different species of the 
acacia indigenous to that country, viz., the acacia 
pycuantha, acacia decurrens, and the acacia dealbata. 
The bark, which it is stated contains 35 to 40 per 
cent. of tannin, is stripped from the trunks of trees 
that are felled when ten years old. The wood is 
utilised for making pulp for the manufacture of 
“ paper. The tree is now being largely grown in 
South Africa and in the Malay peninsula for this 
purpose. 


AN ANTI-EARTHQUAKE CONSTRUCTION EXHIBITION, 
—It is proposed to hold an exhibition at Messina in 
the autumn of 1913, coinciding with the meetings 
of the Congress of Civil Engineers, the leading 
features of which will be the display of arts, crafts, 
and industries allied to anti-earthquake construc- 
tion. The exhibition, which will be held under the 
auspices of the Minister of Public Works and the 
Minister of Education of the Italian Government, 
will possess, it is thought, a special interest for 
residents of Sicily and all other zones of seismic 
disturbance. An adequate area of ground has been 
assigned for the exhibition, and important grants 
have been promised by the Ministry of Public 
Works and by the city authorities. 


CHEMICAL FERTILISERS IN IĪTALY.—A report of 
the French Consul at Leghorn states that the use 
of artificial manures is becoming more general in 
Italy every year. With the spread of agricultural 
knowledge, more up-to-date methods of cultivation 
‘are gradually superseding the old-fashioned prac- 
tice which has prevailed for generations. Previous 
to 1880 artificial. manures were but little used by 
the Italian farmer. In 1889 the price of mineral 
fertilisers, containing 15 per cent. of anhydrous 
phosphates, was 10.95 francs per quintal (about 
As. 54d. per cwt.), or at the rate of 78 centimes per 
unit. This price gradually descended to 9.60 francs 
per quintal (8s. 103d. per cwt.) from 1892 to 1894, 
Since then the price has gradually declined fo 35 
centimes, or only 5.25 francs per quintal (2s. 14d. 
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per cwt.) at the present time. There are now 118 
manufactories of chemical fertilisers in Italy, with 
an aggregate output of 350,000 tons every year. 
About one-half of these works obtain their raw 
material from the rich deposits of phosphates 
in Tunis. With the increasing demand for this 
class of manure, it is evident that the imports 
of chemical manures to Italy must increase con- 
siderably every year. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JUNE 9...African Society, at the ROYAL SOCIETY 
OF ARTS, John-street, Adelphi, W.C., 4.30 p.m. 
Dr. W. Yorke, “The Relation of Big Game to 
Sleeping Sickness.” 
Geographical Society, Burlington-gardens, W., 
8.30 p.m. Mr. I. N. Dracopoli, “ Across Southern 
Jubaland to the Lorian Swamp.” 


TUESDAY, JUNE 10...Hungarian Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
3 p.m. 

Asiatic Society, 22, Albemarle-street, W., 3.45 p.m. 
Mr. F. W. Thomas, ‘‘ The Date of Kanishka.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr.G. E. 
Howard, “ Scrambles in Sinai.” 

Photographic Society, 35, Russell-square, W.C., 
8 p.m. 

Anthropological Institute, at the Royal College of 
Surgeons, Lincoln’s Inn Fields, W.C., 2.30 p.m. 
Sir Harry Johnston, “ Racial Migrations in Africa.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Captain €. H. Armitage, 
“A Tour through Ashanti and the Northern 
Territories of the Gold Coast.” 


WEDNESDAY, JUNE 11...Biblical Archeology, Society of, 37, 
Great Russell-street, W.C., 4.30 p.m. Professor 
A. H. Sayce, (1) ‘‘ Notes on Some Recent Discoveries 
in the Sudan”; (2) “Babylonian Influences in 
China.” 

Geological Society, Burlington House, W., 8 p.m. 

University of London, King’s College, Strand, W.C., 
5p.m. Professor H. E. Egerton, “The Colonial 
Reformers of the Early Nineteenth Century.” 

Dante Society, 43, Harley - street, W., 8.30 p.m- 
Rev. H. C. de Lafontaine, “ Brunetto Latini.” 


THURSDAY, JUNE 12...Antiquaries, Society of, Burlington 
House, W., 8.30 p.m. 
Optical Society, at the Chemical Society, Burlington 
House, W., 8 p.m. Dr. C. V. Drysdale, ‘Some 
New Optical Instruments.” 


FRIDAY, JUNE 13...Chadwick Public Lectures, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Dr. F. W. Mott, “ Nature and Nurture in 
Mental Development.” (Lecture IL.) 

Malacological Society, Burlington House, W., 8.p.m. 
1. Marquess di Monterosato, ‘‘ Note on the genus 
Pseudomalaxis, Fischer, and Descriptions of a 
New Species and a New Sub-genus.” 2, Messrs. 
A.S. Kennard and B. B. Woodward, “Note on 
the Freshwater Mollusca found with Unio auricu- 
latus, Speng, at Barn Elms, Surrey.” 3. Mr. Tom 
Iredale, ‘“ The Land Mollusca of the Kermadec 
Islands.” 4. Mr. G. K. Gude, “ Definitions of 
further new Genera of Zonitidae.” $ 

Astronomical Society, Burlington House, W., , 5 p.m. 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 


SATURDAY, JUNE 14...Municipal and County Engineers, 
Institution of, Town Hall, Rochdale, 11 a.m. Mr, 
S. 8. Platt, ‘‘Some of the More Recent Municipal 
Works of Rochdale.” ° 


~ 


~ 


m a we 


Journal of the Roval Society of Arts. 


No. 3,160. 


VOL. LXI. 


FRIDAY, JUNE 13, 1913 


All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICES. 


ANNUAL GENERAL MEETING. 


The Council hereby give notice that the One 
Hundred and Fifty - Ninth Annual General 
Meeting, for the purpose of receiving the 
Council’s report and the Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held, in 
accordance with the By-laws, on Wednesday, 
June 25th, at 4 p.m. 


(By order of the Council), 


Henry Trueman Woop, Secretary. 


CONVERSAZIONE. 


The Society’s Conversazione will be held, by 
permission of the Trustees of the British 
Museum, in the Galleries of the Natural History 
Museum, South Kensington, on Tuesday evening, 
June 17th, from 9 to 12 p.m. 

The reception, by Lord Sanderson, G.C.B., 

K.C.M.G., Chairman, and the other Members of 
the Council, will be held in the Central Hall 
from 9 to 10 p.m. 
_ Selections of music will be performed by the 
band of H.M. Royal Artillery in the Central 
Hall, and by the band of the University of 
London Officers’ Training Corps in the Reptile 
Gallery, commencing at 9 o’clock. 

A vocal and instrumental concert will be 
given in the Shell Gallery, commencing at 
9.30 p.m. 


The following portions of the Museum wi 
be open :— 


The Central Hall, North Hall, Bird Gallery, 
Reptile Gallery, Star-Fish Gallery, and Shell 


Gallery ; also the East and West Corridors on 
the first floor, containing the okapi, African 
antelopes, and giraffes. 


In the Central Hall, among other exhibits, 
attention may be drawn to an enlarged model 
of the plague flea; also to a remarkable skull 
and mandible of a primitive human being 
recently discovered near Piltdown Common, 
Sussex, in association with flint implements 
and fragments of pliocene and _pleistccene 
mammalia. 

In the North Hall a splendid bull of the 
Gujerat breed of Indian Humped Cattle, 
presented by the Duke of Bedford, forms an 
imposing addition to the series of Domesticated 
Animals; while among the dogs particular 
interest attaches to a specimen of the Tibetan 
or Lhasa terrier on account of its re- 
semblance to a Skye terrier, a singular fact 
when it is borne in mind that the two breeds 
must almost certainly have had totally distinct 
origins. 

On the walls at the top of the main staircase, 
above the statue of Sir Joseph Banks, is the 
magnificent series of Heads of Indian Big Game 
Animals bequeathed to the Museum by the late 
Mr. A. O. Hume, C.B. This series as a whole 
is quite unrivalled. 


Light refreshments will be supplied at buffets 
in the North and South Corridors on the first 
floor of the Museum, and at the end of the 
Bird Gallery. ; 

Visitors travelling by District Railway (or 
other underground railways in connection) will 
be allowed free use- of the Company’s subway 
which leads from the South Kensington Station 
direct into the grounds of the Museum. 

Each member is entitled to a card for himself 
(which will not be transferable) and a card 
for a lady. (These cards have now been 
issued.) In addition to this, a limited number 
of tickets will be sold to members of the Society 
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- or to persons introduced by a member, at the 
price of 5s. each, if purchased before the day 
‘of the Conversazione. On that day the price 
will be raised to 7s. 6d. 

Members can purchase these additional tickets 
by personal application, or by letter addressed 
to the Secretary, at the Offices of the Society, 
John Street, Adelphi, W.C. In all cases of 
application by letter a remittance must be 
enclosed. Each ticket will admit one person, 
either lady or gentleman, and must be signed by 
the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 
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The Council reserve the right of stopping the 
sale of tickets or of raising the price, if it is 
found necessary, in order to restrict the number 
of visitors within reasonable limits. 

Further particulars as to the musical and other 
arrangements will be given in the programmes, 
which will be distributed on the evening. 


EXAMINATION TIME-TABLE 
FOR 1914. 


It has been found necessary to extend the 
period during which the examinations are held 
from five to seven days. The alteration has 
been made to suit the convenience of candi- 
dates who desire to take up more than a single 
subject, and it is hoped that the increased 
facilities thus afforded will be appreciated. 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 


A meeting of the Indian Section was held on 
Thursday, May 29th, 1913; Sir FREDERIC 
W. R. Fryer, K.C.S.I., in the chair. 


The paper read was— 


IRRIGATION WORKS IN INDIA. 


By Sir Joun Benton, K.C.I.E., 
F.C.H., M.Inst.C.E. 


My subject is State irrigation works in India, 
which comprise those now in operation and those 
under construction. In the case of the works 
now in operation the period which I will deal 
with is the twenty-five years ending with 
1911-12 ; works which have been in operation 
for less than two years of -that period will be 
classed as still under construction, since they will 
not have yielded any material revenue as com- 
pared with the interest charges during construc- 
tion. The works in operation are numerous, 
and, in order to admit of my indicating the 


general results for each province, I have_ 


prepared diagrams which will serve to show 
what has been attained. These diagrams 
have been prepared from tabular abstracts, 
which will appear as appendices to this paper 
when printed. 

With regard to the works under con- 
struction, I have followed the Government of 
India procedure of keeping the accounts 
for these separate from those of the works 
which are in operation; with a few unim- 
portant exceptions the works under construc- 
tion are those which have been in hand for 
some part of the decade which has passed since 
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the Indian Irrigation Commission issued their 
report of 1901-03. ` 

The recommendations of the Indian Irrigation 
Commission, and the orders passed on the same, 
have had a profound and most beneficial far- 
reaching effect on the development of irrigation 
in India, and I shall frequently have reason to 
refer to the report of this body in my remarks 
on the advancements made in the different 
provinces. 


WORKS IN OPERATION IN THE NORTH-WEST 
FRONTIER PROVINCE. 


The North-West Frontier Province formed 
part of the Punjab until 1901, but I have effected 
separation of the irrigation statistics from the 
year 1887-88. The Journal of this Society for Feb- 
ruary 21st, 1896, contains a paper by Sir James 
Broadwood Lyall, G.C.LE., K.C.S.I.,on * Punjab 
Irrigation, Ancient and Modern ” ; that paper 
contains descriptions of the physical features of 
the plains and mountainous surrounding tract, 
and of the climatic and economic conditions, so 
that it will be unnecessary for me to offer any 
remarks on these subjects. 

The existing State canal systems, managed by 
the Public Works Department, are the Lower 
Swat, Kabul River Canal with Hazar Khanti 
branch, and the Paharpur Canal. Diagram No. I 
and Appendix No. 1 will serve to show the 
developments of this group of works. During 
the twenty-five years, 1887—1912, the percentages 
of increase have been :—Irrigated area, 128 per 
cent. ; net revenue, 320 per cent.; and return on 
capital cost 133 per cent. The results would be 
more favourable if the new and undeveloped 
Paharpur Canal was not in the meantime acting 
as a burden on the older works. 

The Lower Swat Canal was projected to 
convert raiders and robbers into law-abiding agri- 
culturists, and an extensive tract of precarious 
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Diagram No.2 
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cultivation into a garden. During construc- 
tion the works were liable to be raided, and 
unprotected coolies to be killed. The project was 
commenced as a productive work, but bad 
prospects led to it being reduced to the pro- 
tective class. The work was projected and 
carried out by the late Colonel S. L. Jacob, R.E., 
and it is most creditable to that officer. The 
turbulent clansmen have proved excellent culti- 
vators, and have become as peaceful as they are 
rich. This canal may be relied on to yield a 
return of about 10 per cent. on the invested 
capital; it was the forerunner of the Upper Swat 
Canal, which I will now describe. 


New Works, NorTtTH-WEST FRONTIER 
PROVINCE, 


The most important new work is the Upper 
Swat Canal. This is now under construction, and, 
briefly, is as follows: It takes out of the Swat 
River at Amandara, and, after a course of four 
miles, reaches the Malakand range of mountains, 
where it enters a tunnel about two miles in 
length. On entering the tunnel there is a fall of 
five feet to give the high velocity which the steep 
slope of the tunnel will maintain. On leaving 
the tunnel the discharge of 2,218 cubic feet per 
second will be precipitated into the steep torrent 
bed of the Dargai valley. A fall of 322 ft. has 
to be overcome in five miles in reaching Dargai, 
and the erosive action of the water is resisted 
by paving the whole of this length. At Dargai 
the canal bifurcates into the Machai and Abazai 
branches, which hug the foot of the hills on the 
eastern and western sides respectively. The 
ground is exceedingly difficult for canal con- 
struction, since numerous hill. torrents have 
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to be crossed. These torrents are crosced by 
culverts, aqueducts, steel or reinforced concrete 
tube syphons, according to the conditions of 
each case. From the branch canals just men- 
tioned distributaries lead off down the ridges 
between each pair of drainages; and from the 
distributaries watercourses will prcceed to the 
fields to be irrigated. 

The Malakand tunnel calls for special descrip- 
tion. The longitudinal section and cross-section 
are shown on Diagrams Nos. 2 and 3. The canal 
above the tunnel has a bed-width of 100 ft. and 
depth of 6°5 ft. with a waterway of 671 square 
feet, and a velocity of 2:83 ft. per second. 
Tunnelling is expensive, since every cubic foot of 
rock removed will cost at least one shilling. It 
was, therefore, essential to adopt a design for the 
tunnel which would secure a very high velocity, 
and a minimum of rock-blasting. The maximum 
width of the tunnel is 18 ft., the height 13-5 ft., 
the sectional area 207 square feet, and the slope 
l in 215, with a velocity of 11-6 ft. per second. 
About one-tenth part of the tunnel is through 
tough quartz mica schist, and the remainder 
is in hard Muscovite granite. No lining is 
required. 

An abundant supply of electric energy is 
generated at one and a quarter miles from the 
northern portal on a channel taking off the Swat 
River, which has a fall of 30ft. The electric 
current is conveyed to the tunnel portals, to 
the intermediate shafts, and to the workshop, 
and is used for operating rock-drills, air-com- 
pressing machinery at the southern portal, 
lifting arrangements at the shafts, the drill 
conveyer, and the workshop machinery. Electric 
air rock-drills are in use at the northern portal, 
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and in shafts Nos. 2 and 3, while compressed 
air-drills are in use at the southern end. In 
blasting operations at each heading six drills 
drive about thirty holes 5 ft. to 64 ft. in depth 
in eight to sixteen hours. Blasting and removal 
of the débris occupies six to ten hours, so that 
a complete operation lasts from fourteen to 
twenty-six hours, and advances the tunnel by 
from 34 ft. to 6ft. The rate of progress per 
day is about 11:5 lineal feet on both ends and 
on the shafts taken collectively. Of the total 
length of 11,235 ft. a length of 3,000 ft. remained 
on March 10th last, and on May 29th this 
will be reduced to 1,500 ft., while the work will, 
itis estimated, be finished by August 20th, 1913. 
Work has been in progress day and night on 
the Malakand Tunnel since March, 1910, and 
the time occupied in execution from start to 
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finish will be about three years and five months. 
The execution of this work has been an exceed- 
ingly difficult and heavy task. The time at my 
disposal will not admit of my detailing the 
many difficulties which arose, and how these 
were surmounted by Mr. W. P. Sangster, the 
Irrigation Officer in charge of the work, but I 
wish to remark that the greatest credit is due 
to him for the very able manner in which he 
has carried out this great undertaking; and 
also to the other officers who have been asso- 
ciated with him. 

The following are the leading particulars 
regarding the Upper Swat Canal project as a 
whole— 


Rs. 182,40,248 = £1,216,016 
381,562 acres 

14 08,057 = £97,204 
8:0 per cent. 


Estimated cost 

Annual irrigation . 
» net revenue . Rs, 

Return on capital cost 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


719 


Subsequent to submission of the project, 
estimate charges for watch and ward, and for 
unearned commission to the tribesmen to secure 
their good behaviour, were raised by the Political 
Agent, and these unexpected charges will caus 
some excess in the above figures of cost. The 
whole of the works for about the first nine miles 
of the canal lie in tribal territory beyond the 
British frontier. The tribesmen will benefit by 
receiving irrigation to such portions of their 
lands as are commanded, and they have been 
favourably disposed towards the canal project 
throughout; at the same time there have been 
ceaseless efforts to make money out of the 
works while under execution. 

The effect of the Upper Swat Canal, when ~ 
fully developed, will be to increase the present 
irrigation from 220,000 acres to 601,562, or by 
173 per cent. ; it will be a satisfactory productive 
work, and it will have a very beneficial political 
effect on the turbulent tribesmen on the frontier. 
The name of Mr. R. H. Tickell will always be 
associated with the preparation of the project 
for this work, and with his able superintendence 
of its execution. 
| With regard to other new works in this pro- 
vince, investigations have been made for 
improving the Tochi River irrigation near Bannu, 
for a canal from the Kuram River, and for 
a storage irrigation work on the Gomal River. 
All the available labour is at present required 
for the Upper Swat Canal. 


WORKS IN OPERATION IN BALUCHISTAN. 


A small part of Baluchistan has been under 
British rule for about thirty-five years. The 
population is scant, and is mostly composed of 
shepherds, who are as lacking in love for manual 
labour as people of this class are in Britain. 

The rainfall is about 5ins. in the plains, and 
from 6;ins. to 16 ins. on the hills, most of it 
falling in the cold weather. The perennial 
supplies in the rivers are negligible, being already 
fully utilised. State irrigation works must 
depend on storage of the very turbid floods 
from the clayey hills, and silting up of the 
reservoirs, and means for renewing the lives of 
these works is a Subject which must be borne 
in mind in all schemes for new works on most 
of the rivers in Baluchistan. 

The soil is exceedingly fertile when irrigated, 
and some of the best fruit which reaches India 
is grown in Baluchistan. Most of the supplies 
of grain and fodder required for the large 
garrison in Quetta have to be brought up the 
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steep railway from the- plains of India, and it is 
very desirable to produce as much foodstuff as 
possible in the province so as to keep down 
prices, while affording work for the people. The 
existing irrigation works comprise the Shebo 
canals and the Khushdil Khan reservoir system. 
The expenditure on these works up to the end 
of 1911-12 was Rs. 18,29,330 (£121,955), and 
the annual irrigation is from 4,000 to 5,000 acres, 
according to the rainfall. Appendix No. 2 to 
this paper shows the results which have been 
obtained from these works. 


New WORKS IN BALUCHISTAN. 


The only new work which has been carried 
to a satisfactory finish in recent years is the 
Nar Nullah storage irrigation scheme near 
Quetta. This work was estimated to cost 
Rs. 946,049 (£63,070), and to irrigate 5,160 
acres per annum. 

The further proposed advancements at present 
are increase of the water-supplies of the existing 
Shebo and Khushdil Khan works, and the 
construction of new storage works on the 
Anambar, Narechi, and Begi Rivers, at a total 
probable cost of about Rs. 5,000,000 (£333,333). 
Scope for further works will most probably be 
shown by the observations which are now being 
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carried out on the gauge readings and flood 
discharges of other rivers. Every possible effort 
is being made by the local administration, and 
their able energetic Irrigation Officer, Mr. C. 
Muller, to extend irrigation in this province. 
Unfortunately Baluchistan does not offer 
facilities for irrigation works as regards the 
rainfall and the water supplies; the favourable 
conditions are the great fertility of the soil, 
the very great desire of the people for irrigation, 
and the great efforts which are being made for 
advancing new projects. 


WORKS IN OPERATION IN THE PUNJAB. 


Since Sir James Lyall read his paper of 
February, 1896, before the Royal Society of 
Arts, the Lower Jhelum Canal has been com- 
pleted and fully developed. The State irrigation 
systems now comprise five great perennial 
canals—namely, the Lower Jhelum, Lower 
Chenab, Upper Bari Doab, Sirhind, and Western 
Jumna; five series of inundation canals on the 
Indus, Chenab, Jhelum, Ravi, and Sutlej Rivers; 
and, last and least, the small Ghaggar Canal, 
which is shared with Bikanir State. 

Appendix ITI. to this paper furnishes detailed 
particulars of the results which were obtained 
from the open canals in 1911-12; while the 
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triennium abstracts at the foot of the form show 
the net results for the twenty-four years 1887— 
1911. The expenditure on the works under con- 
struction—namely, -the Punjab Triple Canal 
Project—has been shown separately in order 
that the works which are in operation may be 
exhibited in their true light. In arriving at net 
profits, interest charges have been deducted from 
net revenues ; and in the case of works for which 
capital accounts are not kept, the net profit will 
be the same as the net revenue. 

Diagram'No. 4 shows the principal results for 
the Punjab Canals for the twenty-four years 
1887-1911. This has been prepared from 
Appendix IIT. to this paper. The percentages of 
increase are as shown in the following table :— 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. = 


721 


was read by Mr. S. Preston, C.I.E., before the 
Society in May, 1902. 


NEw WORKS IN THE PUNJAB. 


The excellent results attained on the Lower 
Chenab Canal, by the irrigation of vast prairie 
tracts, led to the submission in 1901 of a project 
for the irrigation of the great area of waste land in 
the Montgomery Bar by a canal taking out of the 
Sutlej below the confluence of the Beas River. 
This project was very carefully prepared by 
Mr. S. Preston, C.1.E., and it was a good one, 
showing a high relua of 9°33 per cent. 

Mr. (now Sir) James Wilson, K.C.S.I., in a 
note dated October 22nd, 1901, to the address 
of the Indian Irrigation Commission, recom- 


Particulars. 1887-90. 1908-11. EAR 
Capital expenditure. £ 3,816,325 7,609,219 100 
Annual irrigation j acres| 2,454,864 6,559,280 167 
Net revenue per annum £ 200,564 1,089,796 445 
Profit 5 £ 56,624 730,722 1,190 
Revenue per acre s. 2°31 3°66 58 
Return on capital . per cent. — 8°26 14°32 172 


The following returns are shown by 


Appendix No. 3 to this paper :— 


Per cent. 
14°32 
16°61 
16:13 


For all works for the triennium 1908-11 
a i year 1911-12 . 
For productive works average for 1911-12 . 


One of the classes of minor works on which 
£38,377 have been expended was operated at a 
small loss of about £1,000 ; however, these were 
executed during a period of famine, and the loss 
is negligible when compared with the total net 
profit of over £1,000,000 per annum. The bril- 
liant results attained on the Punjab open canals 
are eloquent testimony of the good services 
_ rendered. by the irrigation officers as regards the 
scheming, execution, and management of the 
works, and of the equally good services of the 
revenue Officers with regard to colonisation and 
revenue questions. The greatest success of all 
is the Lower Chenab Canal, the best canal on 
this earth. This work alone earns about 60 per 
cent. of the total net profits, while it irrigated 
about 24 million acres in the year 1911-12. 
A very able and interesting paper on this canal 


as 


mended that the Lower Bari Doab tract should 
be irrigated by Jhelum and Chenab surplus 
water supplies, so that these might not for ever 
be wasted, that the Sutlej waters should be 
reserved for the arid tracts east of that river, 
so that these might not be perpetually deprived 
of the benefits of irrigation, and that the Lower 
Bari Doab tract, in the Mooltan District, might 
be served by a canal taking out of the Chenab 
below the confluence of that river with the 
Jhelum, while an extension of the Gugera 


branch could be made to serve the Montgomery — 


Bar. The proposal to reserve the Sutlej water 
for the eastern bank of that river, and the irriga- 
tion of the Lower Bari Doab with Jhelum and 
Chenab water, was a perfectly original and a 
most valuable proposal, which has been 
adopted with a profound effect on all that 
subsequently followed. The proposals for canal 
works to effect the irrigation of the Lower 


Bari Doab could not be carried out, because the : 
proposed canal from the confluence of the rivers 


would not command any part of the Lower Bari 
Doab, while the Chenab River has no ees 
waters to be passed down the Gugera branch. 
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In a note, dated May Ist, 1902, or about six 
months after Sir James Wilson’s note referred 
to above, the late Colonel S. L. Jacob, R.E., 
C.I.E., advised the Indian Irrigation Commission 
to have the river waters disposed of as proposed 
by the former officer. Colonel Jacob proposed 


‘to irrigate the southern part of the Lower Chenab 


Canal by a supply of water passed down 
the Lower Jhelum Main Canal, southern 
branch, with escape to the Chenab River, on 
which a weir would be constructed to force water 
into a new canal cutting across the Lower 
Chenab system and passing Amipur and 
Tarkhani. The water now used on this southern 
part would then become available to send down 
the Gugera branch into the Ravi River, where it 
would be available for feeding a new Lower Bari 
Doab Canal. The objections to this proposal 
were that the Lower Chenab Canal supply set 
free in this manner would only have amounted 
to about two-thirds of that required for the 
Lower Bari Doab tract, and that the Lower 
Chenab Canal would have been very much 
spoiled by being mutilated in the manner which 
was proposed, while the proposed alignment 
would have caused water-logging in course 
of time. 

On my return from Burma to the Punjab, 
where I was posted as chief engineer, I found 
that the late Colonel Jacob’s proposals were 
under investigation; and, while taking over 
charge, E was cautioned by my predecessor that, 
however much I disliked-mutilation of the grand 
Lower Chenab Canal, I should be quite powerless 
in preventing this occurring. I at once de- 
spatched survey parties to determine whether it 
would be feasible to bring the Jhelum water into 
the Chenab River above Khanki weir, and after 
some weeks I ascertained that an off-take, near 
Mangla Fort, would have the requisite command ; 
the doubtful question was whether the cost 


_ would be such as would be warrantable, since it 


4 


was clear that the Upper Jhelum channel from 
Mangla would be most costly. The schemes of 
Sir James Wilson and the late Colonel Jacob 
were only for irrigation of the Lower Bari Doab 
tract, and were single-canal projects. I found 
that the single project would be prohibitive in 
cost when the unavoidable expenditure on the 
Upper Jhelum channel was added, and this 
suggested to me the necessity of finding further 


‘+ sources of revenue. The surveys of the Upper 


A Upper Chenab Canal. 
_. or first initiating and advancing the Punjab 


Jhelum, as they proceeded, showed scope for an 
Upper Jhelum Canal, and to this I added the 
I am solely responsible 
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Triple Canal Project for the acceptance of the 
Local and Imperial Governments, but I would 
never ħave had an opportunity of evolving this 
scheme if Sir James Wilson had not previously 
formulated his proposal for irrigating the Lower 
Bari Doab with Jhelum and Chenab River water. 
I wish to acknowledge my great obligations to 
the very able staff of Punjab Irrigation officers 
for the rapid executing of the excellent surveys 
which this case required. After I had determined 
the feasibility of the Triple Canal Project, the 
pronouncement of the Indian Irrigation Com-- 
mission against the Sutlej Lower Bari Doab 
Project was received. On the late Sir Thomas 
Higham visiting Lahore shortly afterwards I 
furnished him with the particulars of the new 
scheme, which are exhibited in the sketch-map 
given at page 16, volume Il., and in paragraphs 
36 and 37 of the Indian Irrigation Commission 
Report, and which will be seen to widely differ 
from the ad interim recommendations of that 
body, who never contemplated a Triple Canal 
Project until this was evolved, as just men- 
tioned. 

I cannot leave this historical part of my 
subject without acknowledging the indebtedness 
of all irrigation officers to the late Colonel S. L. 
Jacob for the very far-seeing beneficial enuncia- 
tion of principles which should guide those who 
are responsible for the preparation of great 
irrigation schemes. 

The Triple Canal Project, Punjab, is shown 
on the provincial irrigation map, and the general 
arrangements are as follows: The Jhelum River 
carries a surplus supply of water in the cold 
weather, but neither the Chenab nor the Ravi 
rivers have any surplus water in this season ; 
while the vast arid Montgomery Bar calls for 
irrigation. The Upper Jhelum Canal will draw 
off water from the river of that name, and will 
irrigate the 345,000 acres under this work, and 
pass the unused balance into the Chenab River 
above the existing weir at Khanki. As much 
water as is thus discharged into the Chenab will 
be drawn off at Merala for the supply of the 
Upper Chenab Canal, which will irrigate 648,000 
acres, and also convey the requisite supply to 
Bulloki new weir on the Ravi. The Lower 
Bari Doab Canal will take off above Bulloki 
weir, and will, it is estimated, irrigate 878,000 
acres in the Montgomery Bar (see table on 
p. 723). 

The particulars given in the table will 
serve to show the magnitude of the three canals, 
the estimated cost, and estimated irrigation 
from the same. _ 
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No river weir will be required at the head of 
the Upper Jhelum Canal, as there is a natural 
onein the river a short distance below the off-take. 
A very heavy cutting has to be carried out in 
the head reach of three miles, and this work 
is now in progress both day and night. The 
Upper Jhelum Canal has been a work of great 
difficulty owing to the numerous hill torrents to 
be crossed, the largest of which discharges 
150,000 cubic feet per second when in flood ; in 
most cases the drainages are syphoned under 
the canal, but in four cases level crossings have 
been found necessary. In the lower part of the 
Upper Jhelum Canal the formidable Bhimber 
torrent had to be negotiated, and the arrange- 
ment is to pass both torrent and canal down the 
same channel to the Chenab River. The Upper 
Jhelum Canal will be completed in the autumn 
of 1914, or, at latest, in the spring of 1915. The 
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served by the canalunder water, and thus limited 
agricultural operations, while causing great 
loss. This river has been diverted to the Ravi 
with great benefit to the people, while facilitating 
irrigation operations. The Upper Chenab Canal 
was opened for irrigation in 1912, and in the first 
year it irrigated 200,000 acres. The excellent 
progress made was very largely due to Messrs. 
J. J. Mullaly and W. E. T. Bennett, late chief 
engineers in the Punjab. s 
The Lower Bari Doab is the last of the Triple 
Project Canals on which I have to offer some . 
remarks. The head work consists of a weir giving 
1,400 lineal feet of waterway. Regulation is 
effected by wide steel gates throughout the 
whole length of the weir, and by a canal-head 
regulator. These works afford complete command 
of the river. The canal and distributory construc- 
tion is in a very advanced state, but colonisation 


At Head. Revised Estimate. 
i Project and Length of Main , g e + 
Canal in Miles. 3 g B E 3 z a2 
i S Z 3g R Fa ES 
3 A a at E 8 5R 
m A A < A o z mo 
Feet. Feet, C.f.p.8. Acres. £ £ Per cent. 
Upper J helum Bs cadre ene 98 220 9:6 8,500 344,960 | 2,933,104 90,715 
Upper Chenab 119 240 li'i 11,694 648,867 | 2,490,468 171,095 7-5 
| 
Lower Bari Doab . 114 160 10:0 6,546 877,908 | 1,488,560 | 256,740 
Total 331 26 , 740 1,871,235 | 6,912,182 | 518,550 


Punjab Government have been fortunate in 
having in charge of this very difficult work Mr. 
R. E. Purves, Superintending Engineer, one of the 
ablest and most resourceful irrigation officers, 
and the very good progress made has been 
largely due to him. 

The water in the Chenab River is diverted 
into the Upper Chenab Canal by a very 
strong head - works, which gives complete 
command of the river. Execution of this work 
was attended with many difficulties, which were 
all most successfully overcome by Mr. H. W. M. 
Ives, who was in charge of it from start to finish. 
The work consists of a weir about 4,000 ft. in 
length, surmounted with 6-ft. falling shutters, 
scouring sluices operated by steel gates and 
gearing, and a canal-head regulator. The formid- 
able Deg River used to lay hundreds of square 
miles of the southern part of the tract to be 


of the high arid lands cannot be commenced until 
completion of the Upper Jhelum will admit of a 
perennial supply of water being provided. The 
gross Commanded area is 1,637,000 acres, and 
1,458,468 acres of this consist of Crown waste 
lands, most of which is of excellent quality. As 
in the case of the other colonies the waste lands 
will all be divided up into squares or rectangles 
of the same area, which will facilitate colonisa- 
tion and all subsequent assessment operations. 
The advanced state of the work on this canal is 
due to the energetic administration of Mr. F. C. 
Rose, Superintending Engineer, under whose 
direction the head-works were completed in 
record time by Mr. C. B. Williams, Executive 
Engineer. The Lower Bart Doab Canal was 
opened for irrigation of the low lands on 
April 12th last by the Hon. Sir Louis Dane, 
K.C.L.E., C.S.1., Lieutenant-Governor of the 
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Punjab. The following table shows the strength 
of the labour employed on the Triple Project, 
and the annual expenditure since the work was 
commenced :— 
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the canal. The subsoil water is now at a depth 
of from 5 ft. to 10 ft. below ground surface. If 
this scheme proves successful many others of the 
same kind may be executed. The power will be 


- 


Expenditure during Year. 


Year. 7 
Rs. £ 
1904-05 . . . |] 47,000 = 3,133 
1905-06 | 35,65, 000° = 237,667 
1906-07 . .. | 65,26,000 = 485,067 
1907-08 75, 74,000 = 504,933 
1908-09 102,34,000 = 682, 267 
1909-10 108, 24,000 = 721,600 
1910-11 118,81,000 = 792,067 
1911-12 143,88,000 = 959,200 
1912-13 101,16,000 = 674,400 


Maximum. Average. 

i Animals. | Men. | Animals, 

|__| ——_ 
Only surveys in hand. 

25 ,029 | 2,000 14,696 1,500 

19,090 4,654 10,886 8, O54 

24,105 5,454 11,438 3,178 

89, 462 5,803 18,764 2,896 

27,081 7,126 24,149 4,075 
46,518 13,810 25,474 5,526 _ 

76,370 | 18,266 42,586 7,227 

45,683 | 8,119 82,141 4,290 


The animals are donkeys, one of which will do 
the work of from two to three men in carrying 
earth to spoil banks. The strength of labour 
varies throughout the year, and with the occur- 
rence of scarcity in other parts of the country. 
The out-turn per labourer is higher for Pathans 
than for other classes. 

The effect of the Triple Canal Project, when 
fully developed, will be to increase the present 
average annual irrigation of 6,559,280 acres to 
8,430,515 acres, or by 28 per cent. The new 
canals, when fully developed, will absorb a great 
deal of labour. 

Extensive improvement of the Indus series 
of inundation canals has been carried out in the 
last ten years at a cost of about Rs. 2,800,000 
(£186,666). 

Surveys for the Lower Sutlej Canal are in 
hand. This canal will utilise the Beas River water. 
It will irrigate in British and Native State terri- 
tories, and the irrigation of the Montgomery Bar 
with Jhelum and Chenab water is the beneficent 
measure which renders the construction of this 
Lower Sutlej Canal possible. The probable 
extent of the irrigation will be about 1,500,000 
acres. 

An hydro-electric project is now under execu- 
tion on the Upper Bari Doab Canal, near 
Amritsar. Water-logging is a serious evil at 
Amritsar, and the object of this scheme is to 
substitute pumped water for that supplied from 


7 


supplied by falls on the Upper Bari Doab Canal. 

The great volume of water supplied by the 
Lower Jhelum, Lower Chenab, Upper Bari Doab, 
and Sirhind Canals has greatly raised the level 
of the sub-surface water, and the customary 
remedy of the past is now called for in the case 
of every one of these works. This remedy was 
to reduce irrigation in the parts liable to be 
waterlogged, and to carry greater supplies 
forward to dry tracts where it could be applied 
without injury to the health of the public. 

Investigations have been made for storage 
dam sites in the Salt Range of hills, Ravi, Sutlej, 
and Jumna Rivers. The execution of such works 
could only be undertaken if it could be shown 
that they will not become unnecessary through 
rise of the spring level; that the projects will 
comply with productive work conditions ; that 
the foundations are beyond suspicion, so that 
the lives of the people and the safety of works 
lower down will not be endangered. Only one 
site has been found which fulfils all these 
conditions. 


CANALS IN OPERATION IN THE UNITED 
PROVINCES. 

The greater part of the United Provinces is a 
garden when compared with the arid Punjab 
where not irrigated. This is due to the heavier 
rainfall, the higher spring level, with the 
greater extent of well irrigation; and to the 
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denser agricultural population. The canals in 
operation may be subdivided into the following 
three main groups :— 


1. Those on the Himalayan submontane slopes 
comprising the Dun, Bijnor, Rohilkhand, Terai, 
and Bhabar Canals. ‘These are all small 
canals, but they are satisfactory works. The 
rainfall in this tract is heavy, varying from 50 
to 70 ins. 


2. Those in the Ganges-Jumna Doab, com- 
prising the Upper and Lower Ganges, Agra, and 
Eastern Jumna Canals. The average rainfall is 
about 30ins. Thisis one of the richest and most 
prosperous parts of India. The canals are all 
valuable revenue works. 


3. Those in the tract lying south of the Jumna, 
comprising the Betwa, Dhasan, and Ken Canals, 
the Jhansi and Hamirpur Lakes, and some other 
minor works. The rainfall in this part is from 
30 ins. to 40 ins., but it is variable, and the 
whole of this tract requires protection from 
famine. The canals were not expected to 
pay their way, and all have been operated up 
to now at a loss, but in future better results are 
expected. 


Appendix IV. to this paper affords details of 
the results of irrigation operations in the last 
twenty-five years; and Diagram No. 5 is a 
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graphical representation of the same. In the 
triennium ending with 1908-11 the average 
annual irrigation on all open canals was about 
2,500,000 acres; the return on the capital 
expenditure of about £7,205,000 was about 
6°6 per cent. ; while the annual profit, after pay- 
ing working expenses and interest charges, was 
about £247,000. 'The returns for 1911-12 were 
about 8:9 per cent. on the Upper Ganges Canal, 
and 20°7 per cent. for the Eastern Jumna Canal. 
The percentages of increase in the twenty-four 
years ending with 1908-11 were as follows :— 
Capital expenditure, 38 per cent. ; annual irriga- 
tion, 51 per cent. ; net revenue, 130 per cent. ; 
net profit, 174 per cent.; water rates, 30 per 
cent.; return on capital cost, 67 per cent. 
About Rs. 45,00,000 (£300,000) were expended 
on extensions of the Upper Ganges and Agra 
Canals. The percentages of increase are very 
satisfactory and reflect great credit on the irri- 
gation officers, and also on the revenue officers, 
who are the coadjutors of the former in revenue 
matters. 


New Works, UNITED PROVINCES. 


The past decade has been one of unparalleled 
activity in irrigation work advancements in 
these provinces. The principal works are as 
follows :— 


ERR O a A Ta caccaccaaasaiaaaccccccccacaaaa, 


Name of Work. Total Cost. Annual Irrigation. | Net Revenue. Remarks. 
Protective Works— Rs. (1,000). Acres (1,000). Rs. (1,000). f 
Extensions, Betwa Canal . 3,053 73 151 Completed. 
Ken Canal 5, 786" 120 241 Pra 
Dhasan Canal 4,516 75 141 i 
Ghaggar Canal . 3,504 66 138 In hand. 
Five Minor Works . 2,078 46 112 53 
Works under Survey 1,873 44 105 
i 20,810 888 
. Total Protective Works . 
(£1,387,333) ae (£59,200) 
Productive Works— 
Head-Works, Ganges Canal . . 2,583 86 246 Sanctioned with 
Sarda-Ganges-Jumna Feeder . 67,311 1,528 4,687 Govt. of India. 
Total Productive Works . 69,894 1,614 4 ,933 
Grand Total 90,704 2,038 5,821 
(£6,046,933) 


2,038,000 acres. | (£388,067) 


1 
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The great system of protective works south of 
the Jumna and Ganges will thoroughly protect 
a very large part of the area which is liable to 
famine and scarcity. All the works are provided 
with two storage reservoirs, and some of them 
have two such works. The protective works are 
estimated to yield an average return of about 
4 per cent. on the capital cost, which appears to 
me to be a sanguine estimate, since all the 
existing works have failed to do so. However, 
the latter were not provided with adequate 
storage works, and the new ones will undoubtedly 
prove far more successful. The prevention of 
the misery of famine and the loss ‘of human 
life renders the execution of these works neces- 
sary; the works will assuredly serve these ends. 


- The occurrence of two severe famines would 
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probably cost about as much as the execution 
of the protective works. 

The execution of the productive works is 
warrantable on account of the excellent returns 
which they will yield. The Upper Ganges Canal 
has hitherto depended for its supply on the con- 
struction of temporary works at the close of the 
flood. season to divert the water into the canal. 
It has frequently happened in the past that 
there was a great demand for water on the 
canal system, an abundant supply in the 
river, but no means of utilising it for weeks 
to come until crates filled with stone could be 
constructed to force the water into the canal. 
The execution of the permanent head-works to 
afford complete command of the Ganges River 
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promises to yield a return of 9°6 per cent. on the 
capital expenditure. ; 

The Sarda-Ganges-Jumna feeder is a proposed 
work of great magnitude which calls for detailed 
description, but meanwhile I may remark that 
the return on the proposed expenditure of about 
£4,500,000 is likely to be about 7 per cent. 

The Indian Irrigation Commission originated 
the present scheme for the utilisation of the 
Sarda River supply ; they found that the Ganges 
and Jumna Rivers are quite inadequate for sup- 
plying the Upper and Lower Ganges Canals, Agra 
Canal, Eastern Jumna Canal, all in the United 
Provinces, and also the Western Jumna Canal 
in the Punjab. The Sarda River carries in the 
cold weather about three-fourths as much water 
as the Ganges River, and the Commission 


Unit 
Rs. 100,000 

Unit 
£700,000 


1125| 75 


Scale for percentage of net revenue on Capital outlay 
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Scale for gross revenue, net revenue, and net profit 


proposed the following works. A great feeder 
channel—to take out of the Sarda River, where 
it leaves the hills—to be aligned across all the 
drainages, passing down the slopes of the Naini 
Tal range of hills, and to pass through Rampur 
State, and across the Ramganga River, and tailing 
into the Ganges River above Narora, the head 
of the Lower Ganges Canal. Further, they pro- 
posed another feeder channel from the Ganges 
Canal to the Eastern Jumna Canal, which would 
give the supply required for the lower two-thirds 
of the irrigation on the latter, thus setiing free 
the supply now used on the same for use on 
the Western Jumna Canal, for the benefit of the 
famine-stricken parts of the latter, and other 
portions which nowreceive an inadequate supply. 


a 
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The Upper and Lower Ganges Canals, and also 
the Agra Canal, are all connected at present, and 
under the proposals just stated it would be 
possible to supplement the existing supplies on 
all three canals, and also that of the Western 
- Jumna in the Punjab. The maximum extra 
supply which could be given to the Punjab 
would be that which is now used on 
the lower two-thirds of the Eastern Jumna 
Canal, a limitation which would prevent 
that province from receiving as large a 
supply as it stands in urgent need of for 
protective purposes. To meet this diff- 
culty, Mr. R. G. Kennedy, C.I.E., late Chief 
Engineer, Punjab Irrigation Works, proposed to 
carry the feeder channel from the Ganges Canal 
to the Eastern Jumna Canal across the Jumna 
River, and to tail it into the Western Jumna 
Canal. These two proposals are designated the 
Lesser Project and Larger Project respectively 
for the Punjab. 

This very comprehensive project would thus 
serve to supply irrigation to all the tracts in 
Rohilkhand which really require it, to afford 
irrigation to Budaon and Muzuffarnagar dis- 
tricts, to give a due proportional share to 
Rampur State, to supplement the supply in the 
four large perennial canals in the United Pro- 
vinces, and also that of the Western Jumna 
Canal in the Punjab. In the two provinces 
together, twenty-five districts and three native 
States would be benefited. The scheme is one 
of very wide Imperial importance. 

The present scheme is the eighth which has 
been advanced for utilisation of the Sarda River 
water. The previous schemes contemplated 
restriction of irrigation to the United Provinces, 
and they were all rejected on account of the 
heavy rainfall, high spring level, liability to 
waterlogging, uncertainty of demand, uncer- 
tainty of revenue, and opposition of the land- 


lords. The present scheme avoids these diffi- ` 
culties by limiting the irrigation to the parts of 
the United Provinces which really require it- 
and where there is no opposition and no liability 
to waterlogging. 

The Sarda-Ganges feeder will take out of the 
Sarda about two miles north of Bombassa, and 
it will tail into the Ganges River two miles north 
of Narora, after a course of 159 miles. It will be 
a difficult work crossing numerous great torrents. 
The rainfall in the upper part is from 40 ins. to 
60 ins., and malaria is rampant at the end 
of the rainy season; it may be necessary to 
suspend construction for a few months every 
year, but the labour can be moved on to more 
healthy parts. 

With regard to the subdivision of the water 
between the United Provinces and the Punjab, — 
the Government of the former reported to the 
Government of India that “the project has been 
mainly prepared in view of the necessities. of 
the Punjab ” ; and “that the Government of the 
United Provinces would never recommend the 
enterprise on account of the benefit which would 
accrue within its own limits.” The final phase- 
is very different, since this local government has 
recommended the scheme in the most whole- 
hearted manner, while they have strenuously 
opposed the Punjab receiving the small 23 per 
cent. share of the annual irrigation, which the 
latter requires for protective purposes, and 
have sought to reduce this to 13 per cent. 
The submission of the project for the sanc- 
tion of the Secretary of State has been 
delayed by the settlement of this question be- 
tween the two local governments, and also in 
order to arrive at an agreement with Rampur 
State. The following table affords a comparison 
of the progress actually made with the pro- 
gramme which the Indian Irrigation Commission 
forecasted :— 


Indian Irrigation Commission Programme for 25 years. 


Rs. 
Productive . . aaa . 50,00, 000 
Intermediate . . ... . 100,00,000 
Non-productive. . . . ... 90,00, 000 
Total . . . 240 ,00 , 000 
(£1,600,000) 


Progress made in 11 years ending 1911-12. 


_ Rs. 
40,00,000 Executed. 


20,00,000 Projected. 
673,10,529 Projected for Sarda scheme. 
144,94,527 Executed. 


878,05 , 056 
(£5,853,670) 
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The progress made has greatly exceeded the 
programme of the Indian Irrigation Commission. 
Good management and vigorous progress have 
characterised the irrigation operations in the 
United Provinces, and this has been very largely 
due in the last decade to the energy of Messrs. 
Marsh, McLeod, Nethersole, and Barlow, acting 
in conjunction with the revenue officers, and 
under the directions of Sir James La Touche, 
K.C.S.I., and Sir John Hewett, G.C.S.1, 
Lieutenant Governors. 


RAJPUTANA AGENCY. 


The British territory in Rajputana comprises 
the Ajmer and Merwara districts, which are a 
very small part of this tract. The rainfall on 
the average is from 15 ins. to 25 ins., but in some 
years it has been as low as Tins. The only State 
irrigation works are tanks, and the extent of the 
irrigation is directly dependent on the amocnt 
of the rainfall, and is very variable. The works 
are not classed as protective, but they properly 
belong to that class. Every available storage 
site has been utilised. 

Appendix V. shows the results which have 
been obtained in the twenty-five years ending 
with 1911-12. The capital expenditure has been 
doubled in the last twenty-five years, and the 
same is nearly true of the gross revenues. 
However, there has not been a corresponding 
increase in the area of irrigation or in the net 
revenues, while the net loss per annum has 
steadily increased owing to increase of the 
interest charges. Famine and scarcity is of very 
frequent occurrence in Rajputana; in some 
famine years the tanks afford great benefit, 
but in others they are liable to fail with the 
rainfall. It is considered that the benefit derived 
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by the people from the tanks in normal years, 
and in some famine years, strengthens their 
financial sources, and makes them better able to 
resist famine. 

BoMBAY PRESIDENCY. 


For the purposes of this paper the Bombay 
Presidency will be considered under the following 
distinct parts :— 

(i.) Sind, or the delta of the Indus on the north; 

(ii.) Gujerat and the Bombay Deccan. 

All the State irrigation works lie in these two 
parts of the Presidency. 


WoRKS IN OPERATION IN SIND. 


The characteristics of Sind are a very dry 
climate with a high temperature, a very low 
average rainfall, varying from Bins. in the north 
to 10ins. at Karachi, and complete dependence 
of cultivation on irrigation. The only sources 
of supply of water for irrigation are the Indus, 
and, to a negligible extent, wells. Most of the 
canals in Sind existed in some form or other 
before the advent of British rule, but all of them 
have been greatly improved, and most of them 
extended. All the canals are inundation ones, 
there being no works on the Indus to divert 
water into them. However, four of the canals 
usually carry moderate perennial supplies. The 
area of irrigation and revenue are about equally 
distributed between productive works executed 
from loan funds; minor works for which capital 
and revenue accounts are kept; and minor 
works for which only revenue accounts are 
kept. ‘There is another class, designated agri- 
cultural works, which comprise embankment 
and river works. Appendix VI. exhibits the 
results for the last twenty-five years. In order 
to exhibit the results from new works in their 
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true light the revenues due to the old works are 
deducted, and in some reviews of the works 
these deductions have afterwards been lost sight 
of. Diagram No. 6 affords a graphical represen- 
tation of “the figures given in Appendix VI. to 
this paper. The percentages of increase in the 
twenty-four years ending with 1910-11 were as 
follows: Capital expenditure, 167 per cent. ; 
irrigated area, 48 per cent. ; net revenue, 62 per 


“cent. ; net profit, 51 per cent. These increases 


are highly satisfactory, and reflect great credit 
on the irrigation officers, who have been respon- 
sible for the management of the works, and also 
on the revenue officers, who assess all canal 
revenues in this province. The average area of 
irrigation in Sind is about three millions of 
acres, while the net profit, after meeting working 
expenses and interest charges, is about £200,000 
per annum. 


PRovPosED NEw WORKS IN SIND. 


The Indian Irrigation Commission were of 
opinion that the requirements of Sind would be 
met by improvement of the existing canals, and 
by collection of information which would be of 
use in considering the question of constructing” 
a barrage on the river at Sukkur. Some 
departure in advance of these measures has 
been found necessary under the following cir- 
cumstances. The Commission were under the 
impression that the barrage was mainly required 
for the right bank, while it is chiefly needed for 
the left bank; that the extent of lift irrigation 
is 25 per cent., whereas on the left bank it is 
52 per cent. in Northern Hyderabad, 84 per cent. 
in Central Hyderabad, and 30 per cent. on the 
Fuleli Canal tract; that the minimum supply 
of the Indus is 30,000 to 35,000 cubic feet per 
second, whereas it is only from 19,000 to 20,000 
cubic feet per second. Since the Irrigation Com- 
mission made their recommendations the Triple 
Canal Project, Punjab, and the Upper Swat 
Canal have been sanctioned, and are now 
approaching completion. The construction of 
a barrage on the Indus, along with a canal 
system, will occupy at least ten years, and if we 
wait and see the effect of the known withdrawals 
up country and others which are to follow, we 
may see a ruined Sind. Apart from these con- 
siderations the existing irrigation in Sind is very 
inferior, since the inundation canals only afford 
fifty to sixty days of full supply per annum as 
compared with 180 days afforded by perennial 
canals, while the water rates are only about half 
of those obtained on good perennial canals 
elsewhere. 
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The available supplies in the Indus and its 
affluents have been fully investigated, and also 
the future requirements for cold weather supply; 
it has been found that the available supplies are 
unlikely to be adequate to meet the requirements 
of proposed works in the North-West Frontier 
Province, Punjab, Native States in the Punjab, 
and Sind. The day will come when the Indus 
will be laid as dry as the river-beds now are 
below Khanki, Madhopore, and Rupar weirs on 
the Punjab affluents. It is likely that in the 
future weirs will be required across the Indus 
at Mithankote, Sukkur, and Kotri, in Sind. 'The 
Sukkur site is the best and most important site, 
and it is proposed to commence with a weir 
there. 

A project for the Sukkur Barrage Canal 
System was recently submitted to the 
Secretary of State for India for sanction. 
The estimate amounts to Rs. 781,70,727 
(£5,211,382). This project provides for a 
weir across the river, a lock for river 
navigation, widening of the existing Eastern 
Nara Canal, construction of a new left bank 
(Rohri) canal, and a new canal for Khairpur 
State. The execution of this scheme, according 
to a thirteen-year programme, is estimated, 
when fully developed in eleven more years, to 
confer the benefits of assured irrigation on 
1,347,347 acres, which now receive a precarious 
supply, and to 588,703 acres of new irrigation ; 
the total area to be irrigated will thus be 
1,936,050 acres, or, say, 2,000,000 acres. The 
extra revenue due to the work is estimated at 
Rs. 44,07,702 (£293,847), inclusive of enhanced 
land revenue, or Rs. 38,59,457 (£257,297), 
exclusive of enhanced land revenue. The 
returns on the capital expenditure for these two 
cases will be 5:10 per cent. and 4°17 per cent. 
respectively. These are the results after deduct- 
ing Rs. 28,42,826 (£189,522), the net revenues 
of the present inundation canals which are to be 
superseded ; if this deduction had not to be 
made, the returns on the capital expenditure 
would be 8°39 per cent. and 7°18 per cent. 
respectively for the two cases just mentioned. 

The general effect of executing the Sukkur 
Barrage and Rohri Canal Project will be to 
supply flow irrigation to an area of about 
500,000 acres, for which water has now to be ~ 
lifted ; to substitute an assured for a precarious, 
supply to existing irrigation, and to extend the 
area, by 42 per cent.; to add greatly to the 
production of cotton; and to obviate damage 
to a large part of Sind by the ever-increasing 
withdrawals of water in the Punjab. The 
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construction of the barrage will offer facilities 
for the execution hereafter of the right bank 
canal. 

The total amount of water to be withdrawn 
from the Indus at Sukkur will eventually be 
considerably in excess of the maximum flood 
discharge of the Thames. The maximum flood 
discharge of the river which has hitherto been 
observed is 900,000 cubic feet per second, or 
twenty-two times as much as the Thames is 
said to discharge ; it is proposed to adapt the 
barrage for passing 1,500,000 cubic feet per 
second. The Sukkur barrage will have a length 
of 5,410 ft. from abutment to abutment. There 
is a rock foundation all across the river, and the 
right half of the work will be built solid up from 
the rock; in the case of the left-hand half of 
the work the rock is at too low a level to be 
availed of, and the form of weir successfully used 
in the Punjab will be adopted. The barrage will 
be surmounted throughout with 8 ft. falling 
shutters, according to the design which I recom- 
mended for acceptance. 


WORKS IN OPERATION IN GUJERAT AND 
BomBay DECCAN. 

The Government irrigation works in Gujerat 
are numerous but smallin size. The rainfall is 
usually from 35 ins. to 45 ins., but in famine years 
it has only been one-fourth as much. Except 
for rice, and in famine years, there would not be 
an assured demand for water, since most of the 
soilis black. The Indian Irrigation Commission 
advised further investigation of storage irriga- 
tion projects on the Sabarmati, Mahi, Nerbudda, 
and Tapti Rivers, both inside and outside British 
territory. All previous efforts to evolve satis- 
factory projects having failed, this investigation 
has been deferred pending advancement of the 
far more urgent works in the Deccan. 

The Government irrigation works in the 
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Deccan are 953 in number, and irrigate a total 
area of about 260,000 acres. Many of the works 
are very small, and were in use before the advent 
of British rule, although all of them have been 
greatly improved by Government. Appéndix VII. 
to this paper and Diagram No. 7 show the 
financial results of the works for the twenty-five 
years ending with 1911-12. I have shown sepa- 
rately the results for the year 1911-12, and have 
excluded from the abstracts for past triennia 
the expenditure on Maladevi, Budhihal and 
Chankapur Tanks, and also on Pravara, and 
Godavari Canals, since these have not as yet 
materially added to the revenue. The principal 
results are as follows: The works as a whole 
have been operated at a loss in the past, but 
this deficit is steadily diminishing. The pro- 
ductive and protective works in operation 
yielded returns of 3:42 per cent. and 4°27 
per cent. on the capital expenditure in the 
year 1911-12. After omitting the works under 
construction the arrears of interest over 
revenue in the case of productive and protective 
works were 70 per cent. inexcess of the capital 
cost. 


New Worgss, Bompay DECCAN. 


The Indian Irrigation Commission recom- 
mended that a thorough hydrographic and 
hydrological survey should be made of all the 
catchment areas in the Ghauts, and that all 
possible storage sites should be examined. 
There are ten large rivers with numerous 
affluents, and the survey was a great under- 
taking. It was carried out under the direction 
of Mr. A. Hill, C.I.E., late Chief Engineer for 
Irrigation; by Mr. H. F. Beale, the present 
Chief Engineer, and the results are most satis- 
factory and creditable to these officers. The 
number of projects examined was thirty-one, 
and the best eight of these furnish the following 
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results as compared with the figures advanced 
by the Indian Irrigation Commission :— 


f Irrigation Messrs. Hill 
Particulars, Commission. and Beale. 
o oo 
. 300 , 00 
Annual irrigation . to 419,00 
500 , 000 
Rs. 
Net Revenue .| 19,50,000 76, 13,608 
(£130,000) (£507 , 574) 
Probable Cost . .| 650,00,000 1,671,00,000 


(£4,833,833) | (£11,140,000) 


Per cent. 
Return on Expen- |/1-00 (a) 
diture . . S (b) \4-58 


These figures go to show that there is from three 
to four times as much scope for irrigation works 
as the Indian Irrigation Commission contem- 
plated ; it was considered that the works would 
only yield a return of 1 per cent. when new, but 
that this might eventually rise to 3 per cent., as 
shown at (a) and (b) in the table. 

The principal new works recently sanctioned 
or executed are as follows :— 
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the programme for this presidency is being fully 
worked up to. 


NEw WORKS, CENTRAL PROVINCES. 


The rainfall in the Central Provinces varies 
from 32 ins. in the west to 60 ins. in Balaghat, 
the central district, the average for the province 
being the unusually large amount of 474 ins. The 
characteristics of the rainfall are the small 
departures of only about 25 per cent. from the 
normal ; the liability to disastrous breaks during 
the three months, August to October, when a 
good out-turn from the crops depends on the 
precipitation, and the liability to excessive 
rainfall, which causes damage to wheat and to 
cotton. In the last eighty-eight years there have 
been eleven periods of drought, and ten periods 
of excessive rainfall. 

In the two last famines of 1896-97 and 1899- 
1900 the expenditure on wages and gratuitous 
relief was Rs. 251,64,833 (£1,677,656), but this 
is a small part of the loss to the people ; of this . 
amount Rs. 48,36,000 (£322,400) was expended 
on irrigation works. 

Previous to 1900 there were no State irrigation 
works in the Central Provinces. However, on 
privately-owried works about 700,000 acres were 
irrigated from tanks and small river channels ; 


Name of Work. 


Estimated Cost. Irrigable Area. Remarks. 
Rs. Acres. 
Budhihal Tank 14,54,611 6,226 In hand. 
Chankapur Tank . 17,69, 596 15,000 Completed. 
Godavari Canals . . . .... | 95 ,61,044 69,919 Nearly finished. 
Pravara Canal. 86 , 44,841 49,440 
Under construction. 
Nira R. B. Canal . 257 ,00, 000 190,000 
0,092 
Total a 830,585 


(£3,142,006) 


These works are all located in parts of the 
Deccan which are liable to scarcity and famine. 
The four last works are Ghaut-fed storage ones, 
which may be relied on to yield unfailing water 
supplies. The Bhandardara dam for the Pravara 
Canal will have a height of 250 ft. The Nira 
Right Bank Canal is the most important protec- 
tive work sanctioned in India. It will be seen 
that the above group of works provides for about 
two-thirds of the area and expenditure contem- 
plated by the Indian Irrigation Commission for 
the twenty-five years ending with 1930, so that 


while an additional 500,000 acres of crops were 
grown on lands saturated by means of field 
embankments. There are about 47,500 privately 
owned small tanks in the Central Provinces. 
The Indian Irrigation Commission recommended 
utilisation of the large rivers for irrigation— 
namely, the Nerbudda, Mahanadi, and Wain- 
ganga; the construction of large storage works 
for the parts which could not þe irrigated from 
the large rivers; and the expenditure of about 
Rs. 5,000,000 (£333,333) on experimental storage 
works. The Commission were of opinion that 
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the justification for any expenditure incurred 
would not be found in prospect of the works 
proving remunerative, but in the fact that it 
will afford material protection against the cost 
and misery of famine. They contemplated a 
total expenditure of Rs. 30,000,000 (£2,000,000) 
on protective irrigation works in these provinces. 
The action taken on these recommendations has 
been as follows in the decade ending with 
1911-12 :— 


Productive and protective works were Rs. 


sanctioned for eth oe 34,391,950 
These comprised large canals 
with storage from the Mahanadi, 
Wainganga, and Tandula Rivers 

with twenty-two tank projects. 

Over 50 minor tank projects were 

sanctioned for 2,770,033 

j 37,161,983 
Add actual expenditure on grant-in- 

aid works . 2,366, 000 

39 , 527 , 983 


This is the expenditure which Government is 
committed to, and it amounts to £2,635,199. 
The actual expenditure up to the end of 1911-12 
was Rs. 143,54,114 (£956,941). The sanctioned 
works already exceed the amount which the 
Indian Irrigation Commission contemplated 
expending in the Central Provinces ; however, 
the Commission were under the impression that 
none of the works would prove productive, 
whereas three of them—namely, the Mahanadi, 
Wainganga, and Asola, Mendha, estimated to 
cost Rs. 155,30,999 (£1,035,399)—are in this 
class. The sanctioned works are all located in 
tracts liable to famine. Three famines, such as 
occurred in 1896-97 and 1899-1900, would cost 
as much in direct outlay as all the works referred 
to above are estimated to cost. 

The energetic advancement of irrigation 
operations in the Central Provinces has been 
due to the recommendations of the Indian Irri- 
~ gation Commission ; to the very able manner in 
which these were given effect to by the late 
Chief Commissioner, Sir John Miller, K.C.S.1., 
and Sir Reginald Craddock, K.C.S.I.; and to 
the able energetic Chief Engineer, Mr. G. M. 
Harriott, C.S.1., C.I.E. ; 


WORKS IN OPERATION IN MADRAS 
PRESIDENCY. 


The rainfall in the Madras Presidency is partly 
derived from the south-west monsoon, which 
usually continues from about June to September, 
and partly from the north-west monsoon, which 
usually continues from October to January. The 
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rainfall in the central table-land varies from 
20 ins. to 50ins. The only tracts which are fully 


` protected and safe against scarcity and famine 


are Canara and Malabar on the west coast ; 
Vizagapatam and Tinnevelly on the east coast ; 
and the various tracts which are now protected 
by irrigation works. There have. been six 
periods of famine or scarcity in the last eighty 
years. The irrigation works comprise the fol- 
lowing two main classes: (1) All the more 
important works which have been constructed, 
restored, enlarged, or extended by the British 
Government, and for which capital and revenue 
accounts are kept. (2) The remaining works, 
many of which have existed from time imme- 
morial, and which are chiefly composed of tanks 
and small river works. There are about 40,000 
of these works—3,460 are under the Public 
Works Department; 31,376 are managed by 
the revenue officers ; while 5,164 are managed 
by the rayats. 

The total irrigation of the Presidency is about 
equally divided between these two classes of 
works. With very few exceptions there was a 
certain area of irrigation on and revenue from 
all the works, for which capital accounts are 
kept, before any funds of this kind were expended 
on them; and it has been customary to deduct 
this old revenue in showing what was due to the 
improvements. Some reviews of the works take 
no further account of these deductions, but as 
I wish to show the total revenue from the works, 
I have taken these amounts into account in 
Appendix IX. to this paper. Diagram No. 8 
gives a graphical representation of the principal 
results shown in Appendix IX. to this paper ; 
it will be seen that in the twenty-four years 
ending with 1910-11, the percentages of increase 
in this period have been: Capital outlay, 
43 per cent. ; irrigated area, 22 per cent.; net 
revenue, 44 per cent. ; annual profit, 49 per cent. 
After covering working expenses and interest 
charges, the Madras irrigation works now yield 
Government a net profit of over £1,000,000 per 
annum. Very careful management on the part 
of the irrigation and revenue officers has charac- 
terised the administration of the past. The 
total irrigated area in the triennium 1910-11 
was, on the average, about 7,194,000 acres 
annually, the second largest in India, being 
only second to the Punjab area. 


New Works, MADRAS PRESIDENCY.. 


On visiting Madras the Indian Irrigation 
Commission recommended investigation of the 
Tungabhadra, Kurnool-Cuddapah, Cauvery, and 
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Madras 


Kistna major projects, and they also advised 


investigation of the possibilities for small 
projects. Preliminary investigations for several 
works were in hand when the Commission 
arrived in Madras. Investigations continued 
for several years, and the net results as regards 
the more important large projects were as 
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black soil. A productive scheme has been 
devised for the Kurnool-Cuddapah Canal exten- 
sion. The earlier projects for the Cauvery and 
Kistna projects have been improved on. A 
productive project has been devised for the 
Bhavani River. The following table exhibits the 
results :— 


Work. 


Productive Works— Rs. 1,000 
(1) Toludur Project . ; 2,064 
(2) Cauvery Project . 38 , 500 
(3) Kistna Project | 83,388 
(4) Kurnool-Velgode Project | 4,300 
(5) Bhavani Project . : 480 

| 
Total Productive ' 128,782 
| 
| 
j 

Protective— 

(6) 81 Works . 33 , 870 
Grand Total . 162,602 


| Estimated Cost. 


A f Ret 
igation. Net Revenue. | capital Cost. 
Acres. Rs. 1,000. Per cent. 
25,000 129 6'2 
328,000 2,667 6:9 
| 
760,000 4,992 60 
72,000 479 11°4 
107 ,000 831 7°6 
1,292,000 | 9,098 6:55 
285,000 896 2-64 
| | 
1,527,000 9,994 
(£666 , 267) 


(£10,840, 183) 


follows. The Tungabhadra project wasabandoned 
as being too costly toconstruct, and too uncertain 
as regards the revenue returns, which would 
largely depend on the uncertain irrigation of 


Ninety per cent. of the proposed works will 
comply with productive work conditions, and 
if all are executed they would add 20 per cent. 
to the present irrigated area in the Presidency. 
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The estimates for the works Nos. 1 to 3 are now 
under the consideration of the Government of 
India. The results of the investigations show 
that there is great scope for the extension of 
irrigation in Madras. 

The Cauvery Reservoir will store 80,000 
million cubic feet of water above sill level. 'The 
masonry dam will have a maximum height of 
193 ft. This project will solely depend on the 
storage of flood-waters, since the present supply 
of unstored water is fully utilised. 

The circumstances which arise in the case of the 
- Kistna Project are peculiar. Itis desired to hold 
up the water to a sufficiently high level toirrigate 
a large part of the Guntur district, which receives 
no irrigation at present; part of the stored 
water will also be used for the delta tract. The 
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Kistna River carries a large amount of sediment, 
and it is recognised that the river water from 
June to August would speedily silt up the 
reservoir. Hence the proposal is to store only 
the clear water of September. From June until 
August the masonry dam will act as a high 
pick-up weir. I wis connected with the inception 
of this project, but have not had the advantage 
of seeing it in the final form in which it has been 
submitted for sanction. 

The new works which have been under con- 
struction in the last decade comprise the Divi 
pumping scheme, the Mopad Reservoir Project, 
and the Nagavalli Project ; the first and last of 
these are finished. The Divi scheme was of a 
novel character; the fresh water brought down 
by the river in the flood season remains to a 
large extent near the mouth of the river in the 
sea, and this water is pumped on to Divi Island 
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and is used for irrigation. The average area of 
irrigation in the triennium 1908-11 was 19,000 
acres ; up to now the project has been worked 
at a loss, but it is still in its infancy, and better 
results may be got in future. The principal 
advancement in Madras in the past decade has 
been the investigation and preparation of 
detailed projects; the progress in the next 
decade can, and doubtless will, consist in 
vigorous execution of new works. The excellent 
work which has been done in the preparation of 
projects in the last decade is largely due to Mr. 
F. J. Wilson, C.I.E., and Mr. Cecil Smith, C.I.E., 
the previous Chief Engineers for Irrigation; Mr. 
H. Clark, the present Chief Engineer; and to 
Colonel W. M. Ellis, R.E., Superintending 


Engineer. 
15 
10 


100,000 
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WORKS IN OPERATION IN THE BENGAL 
PRESIDENCY. 

The average rainfall in the north and south of 
the Bengal Presidency, where irrigation works 
exist, is 60 ins., and about 40 ins. in the central 
Sone Canal tract. The principal irrigation 
systems are the Orissa and Midnapore Canals 
in the south, the Sone Canals in the centre, 
and the Tribeni Canalin the north. Appendix 
X. to this paper shows the results which 
have been obtained on the open canals in the 
twenty-four years ending with 1908-11, and 
Diagram No. 9 is a graphical representation ~ 
of the same. Appendix and Diagram No. 9 
exhibit the results for both major and minor 
works, and the Tribeni Canal, which has not 
yet afforded material revenue, has been ex- 
cluded, being treated as a work still under 
construction. 
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Triennium. 


Particulars. Remarks. 
1887-90. 1908-11. 
Capital Outlay . . . 1. £ 3,952,210 4,274,508 8 per cent. increase. 
Annual Irrigation Acres 534,844 979 , 265 83 5 Ss 
Net Revenue ..... . £ — 6,985 72,190 £79,175 s 
Water Rates. . . . . . s. 3°32 3°55 9 percent. _,, 
Annual Loss. . . . . . » £ — 159,923 — 87,773 £72,150 i 


The increases would appear satisfactory, but 
this is only true when a bad start is compared 
with a bad finish. The following table will show 
that the results obtained from the Bengal Canals 
have been disappointing throughout, and that 
the works have been accumulating a great load 
of debt which they can never clear off. 


they have served as regards famine. If another 
such famine as that of 1866 occurred, these 
works would, no doubt, prove most useful. 

In the case of the Sone Canals the rainfall is 
about 40ins., and the works now yield about 
4 per cent. on the original capital cost, but the 
returnis little over 2 percent. onthesumatcharge. 


RESULTS AT THE END OF 1910-11. 


Excess of Interest 


Canal System. Capital Outlay. over Revenue. Sum at Charge. 
Rs. Rs. Rs. 
Orissa 267 ,93 ,512 386 , 36 , 384 654,29, 896 
Midnapur . . . . 84,96,976 118,82,341 208,79,817 
Sone . 267 , 39, 230 216,25,720 483,64,950 
620,29,718 721,44,445 1841,74,163 


Total . 


(£4,135,314) 


(£4,809 , 630) (£8,944, 944) 


The Orissa and Midnapur Canals were opened 
in 1866, and the Sone Canals in 1876. The annual 
excess of interest over net revenue was £159,923 
in the triennium 1887-90, and £66,034 in the 
last triennium 1908-11. There has been a 
steady improvement in the case of the Sone 
Canals, and the execution of these as protective 
works was held by the Indian Irrigation Com- 
mission to be warrantable, but they were unable 
to say the same of the Orissa and Midnapur 
Canals. The mistakes which were made in the 
case of the Orissa and Midnapur Canals were— 
assuming that irrigation was required, or could 
prove successful where the rainfall is 60 ins.— 
overestimating of the irrigable areas, over- 
estimating of the realisable water rates, and 
ignoring of the numerous warnings that the 
works could not prove remunerative. In 1866 
the Orissa and Midnapur works were under con- 
struction, and proved useful relief works, but 
that appears to be the only useful purpose which 


The small Dhaka Canal, completed in 1906-07, 
at a cost of Rs. 614,402 (£40,960) has not proved 
satisfactory up to now. Inthe triennium 1908-11 
the working expenses, exclusive of interest 
charges, exceeded the gross revenue by £804; 
while the further charge of £1,213 for interest 
raises the deficit to £2,017 per annum. The 
demand for water has proved unsatisfactory, 
and even as a protective work the Dhaka Canal 
must be regarded as disappointing. The rainfall 
in this case also is about 60 ins. 


New Works, BENGAL PRESIDENCY. 


The 'Tribeni Canal in Behar, north of the 
Ganges, was originally estimated to cost £252,786, 
but the second revised estimate amounted to 
Rs. 75,27,302 (£501,820), or about double of the 
original one. Five years should have sufficed for 
execution of the work, but more than ten years 
has been required. The supply is derived from the 
great Gundak River, and was supposed to be 
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fully assured without any weir on the river. 
However, the river has deserted the head-works 
and lowered its bed, so that supply at certain 
seasons can only be procured by training works, 
which may be a constant source of unexpected 
outlay. The rainfall in this case also is about 
60 ins. The work as now schemed is estimated 
to yield a return of about 2 percent. The tracts 
irrigated by the Tribeni Canal, and adjoining it, 
are very liable to famine ; in the last seventeen 
years the famine expenditure has been 
Rs. 92,50,000, and this is the justification for 
execution of the Tribeni Canal, but it is very 
uncertain if the work would have been sanc- 
tioned if it had been known that the actual cost 
would eventually prove double of what was 
originally estimated. 

The Indian Irrigation Commission recom- 
mended the investigation of a considerable 
number of new irrigation works, and they 
proposed the expenditure of Rs. 220,00,000 
(£1,466,667) in the twenty years 1903-23; 
however, the very sad experience of existing 
works has deterred the local government from 
acting on this recommendation, and the opera- 
tions actually undertaken have been confined 
to recording the gauge readings of rivers where 
works may possibly be executed in future. 


WorkKS IN OPERATION IN BURMA. 


The Burmans were very keen on irrigation, 
and only failed where it was necessary to con- 
struct enduring weirs over the largest rivers. 
The Schwetachaung Canal, Mandalay district ; 
the extensive group of canals, Kyaukse district ; 
Meiktila Lake, the Mu Canal, Shwebo district ; 
and the Salin and Man Canals, Minbu district, 
are a few of the more important old works. 
During King Thebaw’s reign, the works were 
allowed to get into very bad order, and the 
area of irrigation to decrease. The rainfall 
in Lower Burma is adequate for the cultivation 
of rice, and all the irrigation works are located 
in Upper Burma, where the rainfall varies from 
27 ins. to 40ins., the principal crop being rice. 

After the annexation of Upper Burma, the 
development of irrigation proceeded rapidly 
under the vigorous administration of Sir Frederic 
Fryer, K.C.S.I., the first _Lieutenant-Governor 
of the new province, who had a perfect know- 
ledge of requirements and possibilities. The old 
Burman works were restored, improved, and 
extended. Surveys were carried out for the 
Mandalay, Shwebo, and Mon Canals, which 
resulted in the execution of canal projects which 
now bear these names. The Irrawaddy River is 
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too large and at too low a level to be utilised 
for irrigation purposes, and attention was, there- 
fore, devoted to utilisation of its affluents in the - 
dry zone. There were special reasons for 
executing the Mandalay Canal, and also the 
Shwebo Canal. Mandalay was the capital of 
Thebaw, the last Burman king, and a very 
large population was collected at this centre ; 
abolition of Burman rule withdrew the means 
of livelihood of a considerable part of the people. 
The construction of the Mandalay Canal has 
converted a large part of the district into a 
vast sheet of intense rice cultivation, and has 
greatly added to the prosperity of Mandalay 
town. -Shwebo was the capital previous to 
Mandalay ; the cultivation in the district. was 
precarious, the population was large, and 
periodical migrations in large numbers to the 
rice fields of Lower Burma in search of labour 
were customary. The opening of the Shwebo 
Canal has afforded these poor people suitable 
employment on their own lands, and Shwebo is 
now one of the richest districts of Upper Burma. 
The Mon Canals were found to be productive 
works, and have -been opened for irrigation. 
Since they have not yet had time materially to 
add to the revenues, I have shown them as 
still under construction in Appendix XI. to this 
paper, along with the Yeu Canal, which has 
been recently commenced. 

The embankment reclamation works of Lower 
Burma correspond to irrigation works in other 
provinces, and this is my reason for venturing 
to offer some remarks on these exceedingly 
remunerative undertakings, which have been so 
advantageous for Government and also for the 
Burmans. 

There are a few embankment works on the 
Pegu and Sittang Rivers, but these are minor 
works, and I will pass on to the Irrawaddy River 
embankments, all of which are located in the 
great delta, measuring 140 miles on the sea and 
200 miles from north to south on the river. 

The Irrawaddy is a mighty river, discharging 
about 1,900,000 cubic’ feet per second in the 
highest floods, or about forty-seven times as 
much as the Thames. The width of the river 
varies from one to four miles in flood. The 
depth varies from 40 ft. to 60 ft. at the upper 
end of the delta, with a range between high and 
low water of 40 ft. The surface fall of the river 
in high flood is about & ins. per mile. 

The rainfall is ample for the cultivation of rice, 
and the object of the embankments is to prevent 
flooding by the river. The high ground lies 
along the river and its various effluents, and 
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the embankments are required to prevent 
flooding by the river. In 1862 attention was 
called to the subject of embankments by the 
failure of some light works constructed by the 
cultivators, with the approval of the civil 
officers. The matter was referred to the Govern- 
ment of India, who deputed Colonel Short to 
devise a scheme for systematic embanking of the 
river. Colonel Short advised embanking the 
right side for 130 miles from the delta apex and 
shutting off of the Great Bassein River effluent. 
It was found impracticable to shut off 
this effluent, and a great part of the main 
river embankment, known as the Henzada 
section, remained ineffective, while protecting 
only a narrow belt ten miles in width. The 
remedial measure was applied by Mr. H. J. 
Richard, late Chief Engineer in Burma, who 
carried on the embankment down the Bassein 
River for about eighty miles. This was the 
evolution of the figure which all the subsequent 
embankments assumed. Previous to the exe- 
cution of the embankments cultivation was 
restricted to small patches along the main river, 
and beyond this 10 ft. to 12 ft. elephant grass, 
and swamps prevailed in the interior. The 
execution of the embankments has resulted in 
most of the protected areas being converted into 
sheets of excellent rice cultivation. 

The local government proposed in 1867 to 
embank the left side of the river, but the 
Government of India was unable to accept this 
proposal, since double embanking of rivers has 
led to very serious results elsewhere, and 
especially in China. 

The name of Mr. Robert Gordon, M.Inst.C.E., 
will ever be remembered in connection with the 
advancement of the reclamation works in 
Burma. 
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Appendix XI. to this paper shows, in a 
condensed form, the aggregate results from 
irrigation and embankments for the twenty-five 
years ending with 1911-12. As already 
explained, there is a considerable amount of 
old irrigation stock in the lists without any 
capital value against it, and this serves to 
exhibit better results than could otherwise be 
shown; similar remarks apply to adding the 
net revenues of revenue account works to those 
for which capital and revenue accounts are kept. 
However, when due allowance is made for this 
mode of procedure, it will be seen that the 
results are highly satisfactory, since we have as 
follows :— 

Canals in operation in 1911-12 return 8'21 per cent. 

Embankments 3; » 39:06 5 

For canals and embankments together for the 
twenty-five years ending with 1911-12, increase 

of net profit from Rs. 475,846 to Rs. 1,954,162, 

or in sterling from £31,723 to £130,278. 


The area under irrigation is only about half 
of that which has been reclaimed by embank- 
ments and the latter class of works is the more 
remunerative of the two; both classes of works 
have proved very satisfactory in Burma, and 
it is unfortunate that there is not much scope 
for the extension of either. 


SUMMARY FOR STATE IRRIGATION’ WORKS IN 
ALL INDIA. 


The following table shows the developments 
effected on the works now in operation in the 
twenty-four years ending with the triennium 
1908-11. The percentages of the advancements 
in this triennium over the figures for 1887—90 
are :—Capital outlay, 55; irrigated area, 68 ; 
net revenue, 123; return on capital outlay, 43 ; 
and on net profit, 200. 


Direct Protit| Percentage of 


Momm |S | Ame | tt | noon, | merc lane aent, a Gantai 
1908-11 . 31°49 22°10 51°74 5°17 3°42 2°28 10°76 
1905-08 . 30°32 21°88 48°25 4°82 3°17 2°08 10°44 
1902-05 . 28°78 20:09 43°66 4°37 2°80 1°68 9°71 
1899-02 . 26°66 19-06 39°67 3°97 2°58 1:55 9°68 
1896-99 . 25:01 17°55 37°40 3°74 2-52 1°53 10°09 
1893-96 . 22°94 14°49 29°88 2-99 1°89 1:08 8:25 
1890-93 . 21:62 13:85 26:87 2°69 1°64 0:83 7:60 
1887-90 . 20°42 13°16 24°33 2°43 1°53 0:76 7:51 
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The average capital outlay for the triennium 
~ 1908-11 was £31,491,253. After meeting all 
charges for maintaining and operating the works, 
and also interest charges, the net profit which 
accrued to Government during the twenty-four 
years ending with 1910-11 was £35,087,835, and 
this more than repaid the entire capital outlay 
on the works in operation from the commence- 
ment of British rule up to the end of the period 
just mentioned. In the table on page 787 the 
areas are in millions of acres, and the amounts 
in millions of pounds, 

The figures given in the table are all annual 


Scale for Capital outlay in millions of pounds sterling 


averages, except the capital outlay, which is 
the average from the commencement for the 
three years comprised in each triennium. The 
Government annual reviews of irrigation works 
show that the value of crops is, on the average, 
ten times the gross revenue. The above table 
shows that the value of the crops is from twenty 
to thirty times the direct profit secured by 
Government. The following appear to me to 
be the principal advantages which result from 
the execution of irrigation works :— 

1. The produce of the country is greatly 
increased ; 

2. The land revenue is enhanced ; 

3. Railway receipts are greatly increased ; 
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4. Famine expenditure is diminished and 
misery obviated ; 

5. The direct profits are handsome ; 

6. Irrigation works have a beneficial political 
effect. 

Diagram No. 10 shows for the works in opera- 
tion how developments have proceeded in the 
last twenty-four years. In the preparation of 
this diagram expenditure incurred on uncom- 
pleted works, and on those which were not in 
operation prior to 1909-10, has been excluded, 
and shown in the statement given below of 
works under construction. 


eae w OP ISS 


Scale for gross revenue, net revenue, and net profit in millions pounds 


Appendix XII. to this paper shows by pro- 
vinces the results which have been obtained up 
to the end of 1911-12, and also the prospective 
advancements after that year; the administra- 
tion reports for Madras and Bengal not having 
been received for the year 1911-12 earlier results 
have unavoidably been used for these two 
provinces, The figures for the triennium 1908-11 
approximately give those for 1909-10, the middle 
year of the period, and there have been two 
years of advancement from then to the end of 
1911-12, during which period the capital outlay 
increased to 32.649 million pounds, and the 
irrigated area to 23.120 million acres, 

Appendix XII. to this paper shows by 
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provinces the results which were attained up to 
the end of 1911-12, and also the prospective 
advancements after that year. The following 
table contains a brief summary of the results, 
the expenditure and areas being in millions of 
pounds, and millions of acres respectively :— 
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attention. There were 21,000 tanks, many of 
which were in bad order or breached, and not 
in use. A strong survey establishment was 
employed for nine years in surveying and 
improving these works ; latterly this establish- 
ment has been engaged in preparing famine 


Particulars of Works. 


Those in operation at end of 1911-12 


Under construction from 1902-12, and now about three-fourths completed 


Sanctioned in 1912-13 . 


Total sanctioned . 


Fully-prepared projects submitted to Government of India . 


Total of estimated works 


Works partially investigated 


Grand total 


Prosecution to completion of the works now 
in hand, and of those already projected, will more 
than double the capital expenditure, while 
adding about 50 per cent. to the present area 
of irrigation. The rate of progress exactly agrees 
with the forecasts of the Irrigation Commission, 
and the same is true of the forecasts of outlay. 
Our predecessors took up the simpler and more 
profitable works, leaving the more difficult and 
less remunerative ones for us. We are following 
the same course with regard to our successors. 
The scope for irrigation projects has not been 
exhausted in any province. 


DEVELOPMENT OF [IRRIGATION IN NATIVE STATES. 


Native States occupy about one-third of India, 
and are equally in need of irrigation with the 
provinces in British territory which I have heen 
discussing up to now. I am not in possession of 
full particulars regarding the progress made in 
Native States, and will only offer a few remarks 
regarding four of the largest States. I may 
explain that advancement of irrigation is a 
matter which rests entirely with the rulers of 
the Native States, but in all the cases which I 
will now mention these have been actuated by 
the same high principles which have guided the 
Government of India in executing works which 
will obviate the misery of famine. 

In the case of Hyderabad Deccan, His High- 
~ ness the Nizam has given irrigation works careful 


Expenditure Area of 
on Works. Irrigation. 
32°649 23°120 
12:418 3:136 

3:029 0:781 
48'096 27'037 
18:519 4:723 
66:615 31:760 

8'915 2:669 
754530 84'429 


relief programmes. For the last sixteen years 
a separate irrigation establishment has been 
entertained under an expert irrigation officer, 
the present occupant of the post being Mr. A. T. 
Mackenzie, a selected Madras superintending 
engineer. The principal works in hand have 
been renewals, extensions, and improvements, 
but large canals from the Godavary and Tungab- 
hadra are also under consideration. The 
expenditure up to 1901-02 inclusive was 
£454,000, while the average expenditure in the 
last ten years was £103,100 per annum, making 
a total of £1,485,000 up to the end of 1911-12. 
For many years the works were operated at a 
loss, but latterly the average annual irrigation 
has greatly increased, and is now over one and 
a half million acres, while the average return 
on the outlay is about 54 per cent. The average 
rainfall is about 33 ins., but it is often much less 
in some years, while famine is very liable to 
occur in many parts of the Dominions. 

In Baroda State the operations undertaken 
in the last decade have been restoration of the 
numerous old tanks, constructing new storage 
works, and the investigation of sites for others. 
The average rainfall is 30 ins. in the north and 
50 ins. in the south, but, as in the case of Gujerat, 
failure occasionally occurs, when severe famine 
may follow. The expenditure in the last ten 
years ending with 1911-12 has been £227,628. 
Baroda and British territories are interlaced, 


- 
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and for the execution of satisfactory irrigation 
works the co-operation of the two Governments 
is essential. There are five large rivers to draw 
water from, but storage would be essential. 
There will not be a reliable good demand for 
the water unless where it is used for rice 
cultivation. i 

Gwalior is the largest and most important of 
the Central India States. The average rainfall 
is'from 30 ins. to 40 ins., but the rains are very 
liable to fail, and scarcity or severe widespread 
famine to follow. When the Indian Irrigation 
Commission held their investigations in 1901-03 
they found that 894 works had been executed, 
many of these being of small size; they also 
found that a famine programme for 840 works 
had been prepared. In 1906 His Highness the 
Maharaja commenced a period of great activity 
in the execution of irrigation works ;`two years 
were chiefly devoted to the execution of a 
thorough survey of the Dominions, the irriga- 
tion possibilities and requirements being deter- 
mined in a thoroughly scientific and systematic 
manner. The scope of these investigations can 
be seen from the following figures of estimated 
cost :— i 

£l 


Ordinary works . . 777,000 
Works reserved for famine 84,000 
Estimated, but not sanctioned 260,000 

Total £1,121,000 
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The expenditure in the last four years has 
been progressive in amount, being £55,000, 
£71,000, £103,000 and £135,000 in 1911-12. 
His Highness the Maharaja Scindia initiated, 
directed, and funded his irrigation works in 
the most liberal manner, and he is to be con- 
gratulated on the results, which are characterised 
by able scheming, scientific designing, and 
vigorous execution, according to the best modern 
practice. His Highness selected Mr. S. Preston, 
C.I.E., one of the greatest authorities on irriga- 
tion for the post of Chief Engineer, and that 
officer has rendered invaluable service to the 
State, which was to be expected from his 
brilliant record while in Government service. 

The only other Native State of which I have 
any particulars is Jaipur. In the seventeen 
years ending with 1911-12 the enlightened rulers 
of this State have sanctioned eight important 
works for £78,000 ; these are all storage irriga- 
tion works, the aggregate capacity of the 
reservoirs being 5,100,000,000 cubic feet, while 
the estimated annual irrigation is about 19,000 
acres. The average annual rainfall is from 
15 ins. in the northern to 20 ins. in the southern 
part of the State; failure of the short rainfall 
is of frequent occurrence. There are few 
facilities for extensive irrigation in this State, 
and the Durbar and their able Irrigation Officer, 
Mr. Stotherd, have done all that is possible 
under the circumstances. 


APPENDIX No. 1.—IRRIGATION WORKS, NORTH-WEST FRONTIER PROVINCE. 


Capital Outlay Net Revenue. Return on Profit + 
Canal System. Year, or Average | "timated | Grom | “Gime | or the Ratio | Column e 
for the Working Col. e x1 minus 
Triennium. Expenses. Col. b Interest. 
a b c d e f g 
Rs Aeres., Rs. Rs Per cent. Rs. 
I. Productive works— DETAILED RESULTS FOR THE YEAR 1911-12. 
1. Lower Swat 4,283,245 | 157,650 | 600,988 416,915 9°73 + 276,460 
2. Kabul River 1,005,851 42,804 | 159,877 48,646 4:60 + 13,532 
3. Paharpur 920,749 25 , 206 24,510 | — 21,969 | — 2:39 — 52,939 
-4. Upper Swat 8,583 , 239 = — — — — 232,823 
(A) Total Productive 14,843,084 | 225,160 | 785,375 443,592 2°99 + 4,230 
(B) Open Canals, Nos.1 to 3 6,259,845 | 225,160 | 785,375 443, 592 7°09 + 287,053 
(£417 , 323) (£52,358) | (£29,753) (£15 , 803) 


~ ; ` t = ~o r ~~ 


yi é 
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APPENDIX No. 1.—IRRIGATION WORKS, NORTH-WEST FRONTIER PROVINCE—continued. 
TRIENNIUM AVERAGES FOR CANALS IN OPERATION CORRESPONDING TO (B) ABOVE. 
SSS Sn a a 


Profit + 
Column d | Capital Cost, Loss — 


Capital Outlay Net Revenue.| Return on 


to end of 


Canal System. Year, or Average | UTigated Gross minus or the Ratio| Column e 
for the ATER Revenue. | Working | Col. e, 4ọọ.| minus 
Triennium. Expenses. Col. b Interest. 
as ee l e es a. a es a N 
£ Acres. £ £- Per Cent. £ 
1908-11 415 , 259 220,091 | 53,353 34,620 8°34 + 21,149 
1905-08 374,107 193,216 | 44,481 31,213 8°27 -+ 18,522 
1902-05 313,717 188,983 | 44,931 34,635 11°04 + 22,586 
1899-02 287 ,'720 160,655 | 38,664 31,291 10°87 + 19,852 
1896-99 266 , 633 133,801 | 26,383 20,013 7°50 + 9,841 
1893-96 245,191 94,640 | 17,219 10,931 4°46 + 1,535 
1890-93 232,039 97,649 | 16,519 9,724 4°19 -+ 456 
1887-90 234 ,022 98,655 | 12,888 7,040 3'01 — 1,902 


APPENDIX No. 2.—IRRIGATION WORKS IN BALUCHISTAN. 


eee 
| Rs. Acres. Rs. Rs. Per cent. Rs. 


Minor works— DETAILED RESULTS FOR THE YEAR 1911-12. 


| 
1. Shebo | 742 ,674 162 769 | — 11,386 — 0-15 — 35,870 
2. Khushdil Khan . . 1,086,656 | 4,057 45 , 637 27 , 248 2°51 — 9,225 
8. Under construction 1,056,018 — — — — — 31,250 
(C) Total . ; 2,885,348 | 4,219 46,406 15,862 0:55 — 76,345 
| ee canal ee ee on ips es tt ee ee | 
(D) Total for Nos. 1 and 2. 1,829,330 | 4,219 46 , 406 15 , 862 0°87 — 45,095 
(£121 , 955) (£3,094) | (£1,057) (£3 , 006) 
TRIENNIUM AVERAGES FOR CANALS IN OPERATION CORRESPONDING TO (D) ABOVE. 
£ Acres. Eoo £ Per cent. £ 
1908-11 119,615 3,646 1,918 | — 288 | — 0:19 — 5,093 
1905-08 119,078 7,458 4,418 2,748 2°31 — 1,464 
1902-05 115,039 5,468 2,612 1,291 1:12 — 3,183 
1899-02 108 , 262 5,345 2,131 693 0°64 — 38,558 
1896-99 107 ,509 4,853 3,091 1,667 1-54 — 2,569 
1893-96 106 , 385 6, 084 2,297 1,215 1°14 — 2,951 
1890-93 104,106 6,072 1,603 36 0:03 — 4,049 
1887-90 77, 403 398 255 202 0°26 — 2,249 
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APPENDIX No. 3.—IRRIGATION WORKS, PUNJAB. 
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Canal System. 


Se. 
rt feats: eee a | | 


I. Productive works— 


1. Western Jumna 
2. Upper Bari Doab 
3. Sirhind 
4, Sidhnai . 

5. Lower Chenab . 


6. Lower Jhelum . 


7. Inundation canals . 


(A) Total open canals 


8. Triple Project under 


construction 


(B) Total productive . 


TI. 9. C.R.A.* minor works 


10. R.A.* 


39 2? 


(C) Total Nos. 1 to 10 


(D) » 


and 10 . 


2? 


1 to 7, 9 


11. Contribution works 


Capital Outlay 
to end of 


Year, or Average 


for the 
Triennium. 


17,488,243 
21,449,274 
25,155,196 

1,337,469 
30,172,899 
16,161,606 

4,508,127 


116,222,814 


65 ,039 , 936 


181,262,750 
575,658 


181 , 838 , 408 


116,798,472 
(£7,786,565) 

15,294,375 
(£1,019,625) 


Irrigated 
Area. 


Return on 
Capital Cost, 
or the Ratio 

Col. e 


Col. e499, 
Coke 


Profit + 
Loss — 
Column e 
minus 
Interest. 


i—i 


775,450 
1,156,808 
1,052,582 

249,570 
2,834,090 

799,649 

544,620 


Per cent. 


1911-12. 
TTT 
11°40 
8°19 
37°81 
34°06 


J+ 


790,401 
+ 1,746,884 
+ 1,247,780 
+ 461,827 
+ 9,295,366 
+ 1,174,608 
4+ 954,041 


OO FS OO OC le OO Oe” ee OC” 


6,912,769 
"99,459 
832,788 


+14,970,907 


— 1,923,109 


-13,047,798 
48,745 
658,716 


ny S E ee ee 


7,775,016 


7,775,016 


Net Revenue. 

Gross ae d 

Revenue Working 

Expenses. 

d e 
Rs. Rs. 

DETAILED RESULTS FOR THE YEAR 
2,573,517 1,355 ,317 
4,160,076 2,444,337 
3,060,221 2,061,099 
648,376 505 , 820 
12,770,559 | 10,278,146 
2,764,969 1,711,569 
1,154,745 397 ,695 
27,182,468 | 18,753,983 
27,132,463 | 18,753,983 
88,057 \— 14,726 
1,574,632 658,716 
28,790,152 | 19,397,973 
28,790,152 | 19,397,973 
(£1,919,343) (£1,293,198) 


556 , 876 


—_— 


1 


+13,672,495 


415,595,604 
(£1,039,707) 


—< 


TRIENNIUM AVERAGES FOR PUNJAB CANALS IN OPERATION CORRESPONDING TO (D) ABOVE. 


1908-11 
1905-08 
1902-05 
1899-02 
1896-99 
1893-96 
1890-93 
1887-90 


xg 
7,609,219 


7,451,757 
7,147,213 
6,467,698 
5,689,469 
4,926,347 
4,819,927 
3,816,325 


Acres. 


6 559, 280 
6,043,469 
5,727,636 
5,068,978 
4,333,115 
2,896,909 
2,822,154 
2,454,864 


£ 
1,600,114 


1,467,960 
1,326,627 
1,056,488 
872,116 
500,133 
495 ,208 
378,175 


£ 
1,089,796 


954 ,307 
878,701 
686,161 
590, 836 
258 824 
288,915 
200,564 


Per cent. 


14:32 
12°80 
12°29 
10°61 
10°38 
5°24 
6°69 
5°26 


L 


Cat 


730,722 
651,795 
578,175 
425 814 
873,891 
70,696 
127,721 
56,624 


* C.R.A. denotes Capital and Revenue Account Works. 


R.A. denotes Revenue Account Works. 


The capital outlay for the triennia is the average up to the ends of the three years comprised in the period, and the outlay 


on the Triple Project is excluded. 
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APPENDIX No. 4.—IRRIGATION WORKS IN THE UNITED PROVINCES. 
Ret 
a rae R Pe “oh Profit + 
o endo 3 J apital Loss — 
Irrigated Gross Column d 
aca Agio | Aa | Revenue. | minus, | he atatio| imu, 
e Triennium. ol. e Interest. 
Expenses. Colb X 
a D ee a a a ee eee ee 
Rs. Acres. Rs. Rs. Per cent. Rs. 
I. Productive works— DETAILED RESULTS FOR THE YEAR 1911-12. 
1. Upper Ganges . 34,686,209 980,989 4,390,793 | 3,085,444 8°89 | + 1,989,345 
2. Lower Ganges . 41,614,846 791,372 | 3,247,743 2,132,196 5°12 |+ 815,871 
_8,. Agra . Ee na A re, a A 11,921,973 229,458 659,327 298,168 2°50 |= 77,628 
4, Kastern Jumna 5,078,178 220,924 | 1,484,006 | 1,051,791 20°71 |+ 890,412 
5. Dun and Bijnor 1,664,483 28,165 168,685 59,628 3°59 | + 7,231 
(A) Total productive . 94,965,689 | 2,250,908 9,950,554 | 6,627,227 6°98 | + 8,624,731 
II. Protective— o 
6. Betwa 8,122,508 67,120 228,165 49,736 0'61 |— 214,412 
7. Ken . 4,793,509 31,750 82,064 |— 39,460|—0°82 |— 190,683 
8. Under construction 5,805,326 11,180 3,112 |— 186,876 | — 2°58 |— 303,417 
(B) Total protective 18,221 343 110,000 818,341 |— 126,600 | — 0°69 |— 708,512 
III. 9, Minor works 3,468,480 74,053 207,758 63,088 1:82 |— 52,453 
(C) Total open canals, 1 to7 & 9 | 111,350,186 2,423,831 | 10,468,541 | 6,700,591 6°02 | + 3,167,183 
(£7,423,346) (£697,903) (£446,706 (£211,145) 
(D) Total for all works, 1 to 9 116,655,512 | 2,434,961 | 10,471,653 | 6,563,715 5°63 | + 2,863,766 


N Nase pe oe E E ep ee en el i ee 
TRIENNIUM AVERAGES FOR CANALS IN OPERATION CORRESPONDING TO (C) ABOVE, OMITTING THE 
DHASAN, BELAN, Panus-GARHMAN, AND GHoRI NADI Construction WORKS. 


£ Acres. £ £ Per cent. £ 
1908-11 7,205,663 | 2,517,913 735,217 473,817 6°58 247,410 
1905-08 6,835,740 | 8,195,712 737,523 490,483 7-17 262,895 
1902-05 6,289,732 | 2,899,336 669,501 431,485 6°86 198,878 
1899-02 6,043,266 | 2,483,429 622,622 397,509 6°58 172,406 
1896-99 5,842,887 | 2,597,343 637,040 438,402 7°50 221,470 
1893-96 5,568,592 | 1,529,404 433,138 252,452 4°53 45,141 
1890-93 5,487,983 | 1,954,286 466,041 283,399 5'21 80,635 
1887-90 5,239,399 | 1,667,170 205,778 3°93 9,022 


em ee em SSS TT TE 


375,178 


APPENDIX No. 5.—IRRIGATION WORKS IN RAJPUTANA. 


Rs. Acres Rs. Rs. Per cent. Rs. 

Minor works, 1911-12 3,456,404 18,888 89,628 15,752 0°48 |~ 96,9381 
(£230,427) (£5,975) | (£1,050) (— £6,426) 

Triennium, 1908-11 . £229,014 34,447 £9,334 £4,629 2°02 |— £2,763 
5 1905-08 . £222,019 27,542 £6,435 £4,515 2°03 |- £8,102 

“5 1902-05 . £208,897 | 26,665 £7,814 £4,482 f 2°15 | — £8,465 

> 1899-02 . £194,977 | 24,049 £6,496 | — £2,669 | — 1-37 | — £9,959 

3 1896-99 . £163,822 33,505 £8,461 £5,019 3°06 | — £1,300 

3 1893-96 . £160,640 33,097 £9,096 £6,824 3:94 | + £195 

5 1890-93 . £129,623 25,593 £6,702 £843 0°68 |— £8,882 

pe 1887-90 . 3 £109,252 36,465 £8,351 £4,668 4-91 | 4° £451 


` ae ~ 
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APPENDIX No. 6.—IRRIGATION WORKS IN SIND. 


vapital Outlay Net Revenue petits Profit + 
to end of Year, Irrigated dios A TE Capital Cost, oe 
` Canal Sysvent. oray the Area. Revenua: RT ‘Working oe E i Gonumn e 
Trenni: Expenses. Col b X 100. minus Interest. 
a b c d e f g 
í Rs. Acres. Rs. Rs. Per cent. Rs. 
I. Productive works— DETAILED RESULTS FOR THE Ymar 1911-12. 
Due to old irrigation — \ 1.057. 864 { 804,8321 208,916 — + 208,916 
Due to improvements . 26,603,588 “> ? 2,367,212 | 1,112,024 4:18 |+ 239,144 
(A) Total . 26,603,538 | 1,057,864 | 2,671,533 | 1,320,940 4:97 i+ 448,060 
II. C.R.A.* minor works— 

Due to old irrigation — \ 946 . 379 582,676 380, 944 — + 380,944 
Due to improvements . 4,832,493 ; (1,688,942 | 1,168,345 24°18 +1,010,920 
- (B) Total . 4,832,493 946,372 | 2,271,618 1,549,289 82°06 +1,391,864 
_ ILII. R.A.* minor works. . . — 1,011,824 | 2,817,416 | 1,519,228 — 4-1,519, 228 

IV. Agricultural works . . . — 20 , 952 48,059 |—-1,015,776 — — 1,015,776 
(C) Total for open canals. | 31,436,031 | 3,037,012 | 7,808,626 | 3,373,681 10°73 +2,348,376 
- (£2,095,735) (£487,242) | (£224,912) (£156 , 225) 


——— 


TRIENNIUM AVERAGES FOR CANALS IN OPERATION CORRESPONDING TO-(C) ABOVE. 


£ Acres. £ £ Per cent. £ 
1908-11 . 2,068,246 | 3,131,120 | 526,715 268,580 |- 12:98 + 201,274 
1905-08 . 2,021,880 | 8,202,166 | 525,561 294,110 14:54- l+ 224,118 
1902-05 . 1,933,293 | 2,900,469 | 417,073 913,564 11°05 |+ 141,207 
1899-02 . 1,598,283 | 2,813,417 | 402,112 240,730 15:06 + 181,745 
1896-99 . 1,202,701 | 2,586,497 | 374,096 217 ,182 18°05 + 172,895 
1893-96 . 913,202 | 2,372,927 | 334,369 165,167 18°81 + 180,853 
1890-93 . 808,565 | 2,256,053 | 320,823 183 , 939 22°75 + 152,981 
1887-90 . 774,682 | 2,113,189 | 291,965 165,715 21°38 + 133,663 


APPENDIX No. 7.—IRRIGATION WORKS IN THE BOMBAY DECCAN AND GUJERAT. 


Rs. | Acres. | Rs. | Rs. | Percent. | Rs. 
I. Productive— DETAILED RESULTS FOR THE YEAR 1911-12. 
1. Mutha Canal 7,651,769 14,029 433 ,540 316,313 4:13 |+ 65,705 
2. All other works . 5 , 292,888 21,498 232 , 300 126 , 523 2°39 |— 42,154 
Total 12,944,657 35,527 665,840 442 ,836 3°42 i+ 28,551 
II. Protective works— 
3. Nira Canal ~. 6,435, 804 39,227 436,309 332,053 5°16 125,575 
4. Other open canals 3,671,095 11,270 56,405 32,340 0:88 |j— 73,874 
5. Under construction . 10,189,139 19,202 21,450 725 — — 304,008 
Total 20 , 296,038 69,699 514,164 365,118 1:80 |— 252,307 
III. 6. C.R.A.* minor works 9,303 , 660 40,848 196 , 097 100,100 _ 1:08 |— 193,675 
IV. 7. R.A.* minor works . — 140,720 460,858 23,514 — + 28,514 
V. 8. Agricultural works . — 156 8,522 102,762 = — 102,762 
VI. Grand Total . 42,544,355 | 286,950 | 1,845,481 828 , 806 1°95 — 501,679 
VII. Total open canals (Nos. 1 
to 4 and 6 to 8) 32,355,216 | 267,748 | 1,824,031 828 , O81 "56 |— 197,671 
(£2,157,014) (£121,602) | (£55,205) (£13 , 178) 


TRIENNIUM AVERAGES FOR CANALS IN OPERATION CORRESPONDING TO VII. ABOVE, AND OMITTING WORKS 
CONSIDERED UNDER CONSTRUCTION, NAMELY, CHAUKAPUR, MALADEVI, AND BUDHIHAL TANKS, AND ALSO THE 
PRAVARA AND GODAVABI CANALS. 


£ Acres. £ £ Per cent. £ 
1908-11 . 1,997,567 | 294,844 114,625 38 , 088 1°88 — 25,952 
1905-08 . = 1,967,651 265,283 90,531 13 ,482 0:68 — 53,690 
1902-05 . 1,935,320 | 250,869 83,961 7,458 0:38 — 65,3895 
1899-02 . 1;794,580 | 251,203 81,355 31,867 0°27 — 386,484 
1896-99 . 1,757,200 | 263,337 79,674 36 , 382 2°07 |— 30,020 
4893-96 . 1,723,250 | 225,883 75,137 34,811 2°02 |— 30,407 
1890-93 . 1,661,676 | 225,602 69 , 336 36 ,695 2°21 |— 26,346 
1887-90 . 1,562,903 | 298,176 60,472 33 , 304 2°13 — 25,577 


* C.R.A. denotes Capital and Revenue Account wis. R.A. denotes Revenue Account Works. 
The capital outlay for the triennia is the average up to the ends of the three years comprised in the period, and the outlay on the 
Triple Project is excluded. 


A = - @ 
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APPENDIX No. 8.—IRRIGATION WORKS, CENTRAL PROVINCES, 


Capital Outlay Net Revenue.| Return on Profit + 
to end of tri Column d | Capital Cost, Loss — 
Canal System. Year, or egy Gross minus or the Ratio | Column e 
Average for ea. Revenue. Working | Col. e300 minus 
Triennium. Expenses. Col. b ` Interest. 
a b Cc: d e f g 
. Rs heres, Rs Rs. Per cent. Rs 
(A) Under construction— 
Productive works . . . | 1,409,902 — 62 — 208 = — 41,946 
Protective ,, . . . | 1,882,063 — a — — — 26,311 
Total. . . . . | 2,741,965 a 62 — 208 s — 68,257 
(B) Works in operation— 
Protective works . . . | 6,986,066 21,652 62,563 26,021 0:837 — 192 ,350 
Minor xe ie ee S — 6,665 31,455 15,071 — + 15,071 
Total . . . . . | 6,986,066 28,317 94,018 41,092 0°59 —177 ,279 
(£465 , 738) (£6 , 268) (£2 , 739) (—£11,818) 


TRIENNIUM AVERAGES FOR WORKS IN OPERATION CORRESPONDING TO (B) ABOVE. . 


£ Acres. £ £ Per cent. | £ 
1908-11 . . .... , 206 , 017 23,075 2,755 987 0:48 — 5,399 
1905-08 . . .... . 132 , 784 8,658 295 100 0°68 — 4,087 
1902-05 . . . . . . .| 36,982; — = = = — 882 


APPENDIX No. 9.—IRRIGATION WORKS, MADRAS PRESIDENCY. 
i (Report for 1911-12 not received.) 
TRIENNIUM AVERAGES FOR CANALS IN OPERATION. 


£ Acres. £ £ Per cent. £ 
1908-11. . . . . . . | 6,850,496 | 7,193,732 | 1,704,538 | 1,276,408 20°10 1,076, 627 
1905-08 . . . . . . .« | 6,110,174 | 7,039,052 | 1,593,016 | 1,203,435 19°70 998 , 844 
1902-05 . . . . . . . | 5,782,975 | 6,850,529 | 1,523,525 | 1,093, 206 18°90 879 , 400 
1899-02 . . . . . . . | 5,518,923 | 6,532,686 | 1,456,741 | 1,079,198 19°57 874, 564 
1896-99. . . . . . . | 5,178,921 | 6,347,240 | 1,444,992 | 1,104,435 20:03 908 , 345 
1898-96. . . . . . . | 4,960,605 | 6,330,722 | 1,370,853 | 1,077,115 21°71 ' 894 ,728 
1890-93 . . . . . . . | 4,660,397 | 5,530,496 | 1,105,872 775,940 16°65 605 , 445 
1887-90 . . . . . . . | 4,445,822 | 5,905,899 | 1,165,600 883 , 909 19°88 721,371 


Column b.—The capital outlay on the works shown as under construction has been excluded. 

»  d.—This column includes the gross revenue due to the old irrigation under Classes I. to ITT. of 
the Madras Revenue Reports, since it is desired to show the total revenues from all 
sources. 

»,  €.—The same remark applies to the net revenue from the old irrigation. 

5 f.—In the case of the triennia the quantity column e x 100 + column b is a ratio for comparing 


- 


the triennia, and it is not a return on capital expenditure. 


~ 
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APPENDIX No. 10.—IRRIGATION WORKS, BENGAL PRESIDENCY. 
Capital Outlay Net Revenue.| Return on Profit + 
to end of , Column d |Capital Cost, Loss — 
Canal System. Year, or ToS eis minus or the Ratio} Column e 
Average for the : ; Working | Col. e499 minus 
- Triennium. Expenses. | Col. b : Interest. 
a b c d e f g 
£ Acres. £ £ Per cent. £ 
TRIENNIUM AVERAGES FOR CANALS IN OPERATION. 
1908-11 . 4,274,508 979,265 | 173,605 72,190 1:69 — 87,773 
1905-08 . 4,201,814 936 , 240 148,818 62,325 1°49 — 88,512 
1902-05 . 4 , 245 , 262 831,724 136 , 200 61,101 1:44 — 108,313 
1899-02 . 4,172,158 788 , 968 118, 505 31,427 0°75 — 130,673 
1896-99 . 4,152,503 765 , 852 128 ,161 31,596 0:76 — 129,940 
1893-96 . 4,122,300 572,795 102,551 5,018 0:13 — 155,818 
1890-93 . 4,058,655 682,219 106,707 11,299 0:28- |— 145,916 
1887-90 . 3,952,210 584, 844 87,256 |— 6,985 |— 0:18 — 159,923 


Column 6 does not include the capital outlay on the Tribeni Canal because the work has not yet been 


completed. 


Columns d and e include the revenues on minor works. 


that for other works. 


The gross revenue is less than 2 per cent. of 


Column g shows the average annual losses; the total loss in each triennium is three times the average 


annual loss. 


APPENDIX No. 11.—IRRIGATION AND RECLAMATION WORKS, BURMA. 


(A) Irrigation. 

I. Productive works— 
1. Mandalay 
2. Shwebo . 


3. Under Coistraction: 
Mon and Ye-u . 


. R.A.* minor works 


5. Total Nos. 1 to 4 


Nos. 1, 2, and 4 


(B) Embankments. 
III. 7. C.R.A.* minor works 
IV. 8. R.A.* y 
9. Total for Nos. 7 sad 8 
10. Grand total Nos. 1 to 9 


11. Total for open works 
Nos. 1, 2, and 4 to 9 


6. Total for Open Canals 


Rs. 


5,340,359 
5,791,686 


6,587,626 


17,719,671 


11,132,045 


3,986,600 


3,936,600 
21,656,271 


15,068,645 


Acres. 


57,766 
123,110 


24 ,967 
259,512 


471,634 
192,938 
664,572 


1,129, 927 


1,104,960 


Rs. 


351,736 
715,620 


—— 


1,096,879 


—_—_—_—_ | . | | | 


1,384, 962 


569,432 


1,954,394 
4,118,629 


4,118,629 


1, 


1, 
,3879, 760 


2 


Rs. 


259 849 
482,475 


72,586 
172,535 


115,206 
422,781 
587,987 


2,452,846 


| Per cent. | 
DETAILED RESULTS FOR THE YEAR, 1911-12. 


++ 


Rs. 


82,091 
291,900 


279,260 
172,535 


A 
e | a | eee a) a | amamma 


984,855 
422,781 


+1,407,636 
+1,674,902 


1,954,162 


TRIENNIUM ANDPAGHE FOR IRRIGATION AND RECLAMATION WORKS CORRESPONDING TO ITEM 
No. 11 ABOVE. 


1908-11 . 
1905-08 . 
1902-05 . 
1899-02 . 
1896-99 . 
1893-96. . 


1890-98 . 


1887-90 . 


£ 
980,066 
879,351 
767 , 242 
477,849 
811,715 
209,473 
209,517 
209,757 


Acres. 


1,141,288 
959,829 
908,400 
932,854 
482,911 (a) 
424,886 (a) 
245,145(a) 
58,747 (a) 


£ 
242,146 
206,121 
154,185 
182,170 
166,371 
143, 498 


98,218 
58,458 


£ 
155,782 
119,695 


67,787 
77,864 
86,424 
82,027 
47,381 
39,891 


Per cent. 


15:89 


+EH EF 


£ 
124 010 


89,390 
40,842 
60,790 
75,425 
73,870 
39,225 
31,723 


* C.R.A. denotes Capital and Revenue Account Works. 


_ 


4 


R.A. denotes Revenue Account Works. 
(a) These are incomplete, and the entries (b) cannot be filled up. 


` 
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APPENDIX No. 12.—STATE IRRIGATION WORKS IN INDIA. 


In the following Statement the Capital Expenditure is in Thousands of Pounds Sterling, and the 
Area of Irrigation in Thousands of Acres. 


Under Construction. Prepared Projects. 
, Outlay Works in Expenditure Under In- Total of 
Province . Operation on Works Under con- vestigation Columns 2, 3, 
Area in 1911-12. | Sanctioned | oan 3 | Sanctioned |sideration of "| 5,6 and 7. 
Works. i > | in 1912-13. | Government 
p to end 3 
; of 1911-12. of India. 

1 2 3 4 5 6 7 8 
North West/£ (thousands) 417 1,216 572 = a Zx 1,633 
Frontier Acres ,, 225 382 = ae = — 607 
P 99 7,787 6,912 4,336 —— 1,256 4,000 19,955 
PRD oR í 7.775 | 1,87 mo = ’350 | 2,000 | 11,996 
£ > 6,551 361 139 — 8,264 8,267 | 18,443 
MISCERE, vo » 7,312 38 — — 1,113 "414 8,877 
United l { £ 5 7,423 381 354 401 3,788 117 12,110 
Provinces|Acres ,, 2,424 92 = 152 1,324 51 4,043 

- { 
: £ » | 2,096 = aS — 5,211 — 7,8307 
Sind or 7 | 3,037 — = — 1,936 — 4,973 
£ % J 2197 1,375 679 1,715 =ý 1,250 6,497 
Bombay L i 268 "1385 w 190 ae 132 725 
£ m 4,8395 503 367 = =i e 4,898 
Bengal wee 5s 923 114 He ea = =e 1,087 
Central { £ j | 466 886 183 913 = 96 2,361 
Provinces| Acres _,, 28 348 — 439 — 36 851 
‘ £ 122 80 70 ~ — — 185 387 
Baluchist » 3 
aucAIstan y Acres j3 | 4 4 — — — 36 45 
7 £ 7 aaa BER a RAT — 
Rajputana . { Acres, | et — te hed To ia — “9 
£ » 1,005 699 489 — — — 1,704 
PEMD vee i 1,105 152 = au = s 1,257 
Total h m 382,649 12,418 7,244 3,029 18,519 8,915 75,580 
"| Acres. ,, 23,120 3,136 — 781 4,723- 2,669 34,429 
DISCUSSION. 


THE CHAIRMAN (Sir Frederic W. R. Fryer) said 
the paper served a very useful purpose in drawing 
attention to what the Government of India was 
doing and had done in connection with irrigation. 
If the Government of India were at any time to 
pass away, it would have left a great monument 
to its work in the canals which it had carried out. 
The inception of canals in India was due to the 
beneficence of the Government of India; and to 
their desire to save the people from the miseries of 
famine. That the canals should pay was, of course, 
a very desirable result, but in certain circum- 
stances, as Sir John Benton had said, canals had 
been made merely in order to protect the people 
from famine, and in those cases they did not pay. 


When he himself first began to know anything 
about canals it was in a district in which the 
canals had originally been made by the old native 
governments, and the system on which those 
canals were made was as follows: the governor 
of the province would order a canal to be dug, and 
the people were collected to dig it, and all that the 
government did was to provide the people with 
food whilst they were at work. After the canal 
had been dug the people had to maintain it and to 
clear it every year, and similarly they got nothing 
except their food, and as in those days the revenue 
was collected in kind, it could well be imagined 
that the government got a very material benefit 
out of the canals; but even so, the people were glad — 
to have the canals, because of their value in 


i 
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assuring the cultivation of the fields; and if the 
people were glad to have canals on those terms, 
how much more glad must they be to have them 
successful to-day at the cost of the Government of 
India for a water rate which was nothing like the 
value that they seceived from the irrigation. He 
himself served in the Punjab a good many years, and 
in those days the country which was now irrigated 
by the Chenab Canal was an immense waste jungle. 
He remembered when he was in the Settlement 
Department he went on a tour through these 
wastes, which were -known as the “bar,” and 
travelled day after day on a riding camel, and 
never saw anything except herds of cattle and 
a few wild ponies and shepherds. He believed 
he was five days going through this “ bar,” and he 
never came across any cultivation whatever; but 
now the whole of this country was cultivated; and 
the whole of it was fertile. In Burma the canals 
with which Sir John Benton was connected in his 
(the speaker’s) time had proved a great success. 
The Mandalay Canal paid about 44 per cent., and 
the Swebo Canal paid more than 8 per cent. Both 
these would certainly prove of great benefit to the 
people. 


Mr. Sipney Preston, C.I.E., said it was eight 
years since he retired from the Irrigation Depart- 
ment, and his experience of it was, therefore, 
now a bit out of date. He would not, therefore, 
refer to the general question of irrigation in India, 
dealt with so ably by his friend, Sir John Benton. 
A-few words about the special subject of irrigation 
in Central India might, however, be of interest. 
The great desideratum in Central India was to 
store some of the monsoon rainfall, the greater 
portion of which at once ran off to the sea, bearing 
with it a great deal of the best soil of the country. 
In the great schemes of the Punjab, United Pro- 
vinces, Bengal, and North-West Frontier Province, 
this storage was done by Nature in the glaciers of 
the high Himalayas. In Central India it must be 
done artificially by reservoirs, or, as we called them, 
tanks. Any one who had crossed Central India by 
railway would have noticed how deep all the main 
drainages were; the effect of this had been, first, 
that it had, as he had said, washed away immense 
areas of good soil, which had been carried away to 
form the rich lands of Bengal, but it had also go 
drained the subsoil of its water that in enormous 
areas the wells ran completely dry in the hot 
weather. The effect of the former was seen in the 
great areas of land bordering all the large drainages, 
which were cut upinto ravines. Take the Chambal, 
for instance, one of the largest drainages in Central 
India; he doubted if he exaggerated if he said that 
for the greater portion of its length the land, for a 
width of four miles, was cut into ravines which 
were only useful to hide dacoits. The lowering of 
the spring level was seen in the repeated deepening 
of the wells which could be traced all over the 
country. It seemed to him, therefore, that the 
Gwalior Durbar was doing most valuable work for 
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Central India generally, first, because it was, by 
arresting the rush off of the rainfall to the main 
drainages, preserving the land, and, second, because 
it was feeding the subsoil. A great deal of the 
water stored, was, as we all knew, lost for surface 
irrigation in the vicinity of the tank by absorption 
in the soil. This was not, however, really lost, 
because it went to improve the supply in the wells, 
or, in many cases, gave a small perennial flow in 
the drainage, which was of incalculable benefit to 
the villagers situated below the tank for domestic 
purposes or watering cattle. The tanks were of 
two kinds, storage or submerging. The former 
stored the monsoon rainfall for irrigation of cold- 
weather crops in lands beyond the tanks; the 
latter was analogous to the old basin irrigation of 
Egypt or the inundation canals of the Punjab and 
Sind. The water in these tanks was let out in 
October, that cold-weather crops might be sown in 
the area which had been submerged, and which, 
from the thorough soaking it had received, would 
mature crops without the aid of further water. 
Innumerable tanks of both kinds had in the past 
been constructed in Central India, but an immense 
number of them were derelict, and the object of 
the Gwalior Durbar had been to reconstruct, 
improve and enlarge them, besides constructing 
new ones. The chief project being carried out was 
one which comprised two reservoirs, one on each 
of the Sank and Asan Rivers. Hach of these 
would have a capacity of 4,500 million ‘cubic feet. 
The water which would be stored would be let out 
as required into the rivers below the dams, to be 
again caught and raised by pick-up weirs to serve 
a canal with a bed width of 36 feet. This scheme 
was estimated to cost about £275,000, and to irrigate 
on the average 50,000 acres annually. The tanks 
varied immensely in capacity, from small ones 
containing one to two million cubic feet up to those 
already mentioned, Five hundred and thirty-two 
tanks had been repaired, or were under repairs, in 
Gwalior to the end of June, 1912, their combined 
capacity being about 30,000 million cubic feet. It 
could not be doubted that the storage of such a 
volume would have a considerable influence on the 
tract of country in which the tanks were situated, 
and it was not too much to say that, if his Highness 
the Maharaja continued to pursue his enlightened 
policy for another ten or fifteen years, Gwalior 
would be the best irrigated Native State in the 
country. 


Sır JAMES WILSON, K.C.S.I., called attention to 
the fact that although Sir John Benton’s paper 
said a good deal about the work done by a number 
of other engineers in India, his own work had not 
been fully described; but the results of Sir John 
Benton’s labours were to be seen in hundreds 
of prosperous villages and thousands of miles of 
flourishing crops in India. As Inspector-General 
of Irrigation, Sir John Benton had probably been 
able to do more for irrigation in India than any 
other man. Dealing with the general result of 
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irrigation in India, he emphasised the point 
brought out in the paper, that the indirect 
advantages to the population were of even greater 
importance in many cases than the financial 
résults of the schemes. Up to date there had 
been spent £32,000,000 on irrigation works, and 
during the last six years this had brought in a 
profit averaging 10 per cent. per annum on the 
capital expenditure, and a net profit to the 
Government of India of £2,000,000 per annum 
more than the interest which had had to be paid 
on the capital expenditure. Sir John Benton had 
confined himself to the irrigation works carried 
out by the Government, but it should not be 
forgotten that a very large proportion of irrigation 
in India had been carried out by the people 
themselves from wells built at their own expense; 
and during the last twenty-five years, in the 
Punjab, while the Government had spent about 
£4,000,000 in extending the canal system, the 
people themselves had spent £2,000,000 in the 
construction of new wells, and irrigated from 
wells about 3,000,000 acres per annum, whereas 
from the canals made by the Government 
some 7,000,000 acres per annum were irri- 
gated; so that the people themselves had done 
a very great deal, whilst at the same time the 
Government had done its share. Thus they had 
been working to the mutual advantage of each 
other. Sir John Benton had been good enough to 
make some remarks as to the share which he (the 
speaker) had had in the initiation of the Triple 
Canal Project, now approaching completion. All 
that he did, however, and practically simultaneously 
with Colonel Jacob, was to point out that there 
was a surplus of water in the west of the province 
and a surplus of land in the east of the province, 
and that it seemed desirable to try to bring that 
surplus water from the west to irrigate the land in 
the east, and to suggest that it would not be 
difficult for engineers to carry that surplus across 
the Ravi River. He was grateful to the engineers 
for accepting his idea; but the man who 
particularly deserved credit for carrying it out 
was Sir J. Benton. A great deal of the work done 
recently was due to the Irrigation Commission, of 
which Colonel Sir Colin Scott-Moncrieff was chair- 
man. Two men of great knowledge, and two of 
the most useful members, Sir Thomas Higham and 
Sir Denzil Ibbetson, were, he regretted to say, no 
longer with us. They considered the existing irriga- 
tion, and suggested means for carrying it further, 
and the work done had been done very much on 
the lines recommended by them. Probably if Sir 
Colin Scott-Moncrieff were now appointed to take 
out the Irrigation Commission .again, and to 
advise what should be done in the light of the 
past ten years’ experience, they would be able to 
make much bolder proposals than they did ten 
years ago, and he was sure they would recommend 
the spending of a good deal more in the next ten 
years than they originally contemplated. He 
should‘ like the Government of India to say to 
the engineers that’ as long as they could promise 
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schemes which would pay their 6 or 7 or 8 per 
cent. they could have as much money as they 
could possibly spend, and they need not hurry to 
spend it all before March 31st—because the 
financial year ended at that time—but that any 
money not spent in one financial year would be 
carried forward to their credit in the next. 


COLONEL Siz COLIN Scort-Moncrrerr, K.C.S.I., 
K.C.M.G., said that when he first began in India 
there were two eminent men who had spent their 
lives on irrigation work—two men who were now 
among England’s forgotten worthies, namely, Sir 
Proby Cautley and Sir Arthur Cotton. The 
former, who had left India just before he (the 
speaker) got there, was not an engineer but an 
artilleryman, and a man of extraordinary energy 
and ‘‘go.”” In those days the whole of the money 
they were able to get for irrigation matters was 
what was left over after every other department 
had been well served. The Royal Commission had 
estimated on their works lasting for twenty years, 
but it was now said that they did not go far 
enough. At the same time, he thought there was 
reason to be thankful for what the Royal Com- 
mission had done. j 


Mr. H. S. Lawrences, I.C.S., said that there 
were in the room many experts in Indian irri- 
gation, but he surmised with some confidence that 
everyone would admit that this masterly review of 
Sir John Benton had taught him much that he 
had not known before of the limitless field of 
irrigational achievement. The reputation of the 
engineers of India stood throughout the world, 
and needed no applause from a lay civilian. There 
was one triumph, however, briefly noted by Sir John 
Benton, which struck the imagination. The Upper 
Jhelum Canal crossed a hill torrent which carried 
150,000 cusecs in flood—t.e., this figure represented 
four times the maximum flood of the River Thames. 
It would have been interesting to know how this 
feat had been accomplished. With the modesty of 
his profession, the author made no comment on 
the character of the labours and hardships of the 
men of his department. Where surveys were made 
and canals constructed in the desert, not only was 
the climate most rigorous, but the difficulties for 
want of water and food supplies were very serious. 
He had known men who had undergone these 
hardships for several years on end uncomplaininyly, 
and had accomplished their job triumphantly. The 
nature of their work was known to few outside the 
immediate circle of their colleagues. As one who 
was concerned for some years in the consideration 
of irrigational projects from the revenue and agri- 
cultural standpoints, he ventured to offer one word 
of criticism. Towards the close of his paper Sir 
John Benton had summarised the general benefits 
of irrigation, but, in his humble opinion, he had 
throughout laid undue stress on the financial 
success of the various projects. While the financial 
criterion was that commonly applied by men who 
had no other means of judging the success or 
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failure of an enterprise, the Government of India 
were bound to take a wider view of the general 
economic welfare of the State. They were not a 
commercial company to be judged by their balance- 
sheet alone. Just as, in determining the land 
revenue of a tract, Government refrained from 
demanding the economic rent, so in settling the 
water-rates of an arid region, where canal water 
was a necessity of life, Government refrained from 
demanding the full market price. The improve- 
ment of agricultural prosperity took precedence of 
questions of financial profit, and in securing this 
end the newly-established Department of Agri- 
culture was from day to day playing a greater 
part. There were numerous problems which could 
not be solved by the Irrigational or Revenue De- 
partments without their aid. Take the question of 
the duty of water, which was the foundation stone 
of all financial forecasts. The theories of the chief 
experts were widely discrepant. Take the question 
of rice cultivation. Sir John Benton had told 
them that the prosperity of districts in Burma 
had been built up on rice irrigated by canals. In 
Sind, a country eminently suited to rice, this 
cultivation was prohibited on the new canals. 
Take the question of drainage, touched with a 
very light hand in the paper. It was expensive 
and not directly remunerative ; but the agriculturist 
would tell them that it was absolutely necessary 
to the permanent prosperity of many tracts. The 
failure of the old canals in Bengal and Orissa was 
due to the ignorance of agricultural conditions 
then prevailing, and the most expert agricultural 
advice was still necessary to prevent mistakes in 
the future. Sir John Benton had given an explicit 
warning with reference to the Province of Sind, 
that if we waited and saw the effect of the known 
withdrawals up country and the others which were 
to follow, we might see a ruined Sind, and that 
the available supplies were unlikely to be adequate 
to meet the requirements of proposed works. The 
Province of Sind had a population of three-and-a 
half millions, and an irrigational revenue of 100 
lakhs of rupees. It was impossible to contemplate 
with equanimity any sacrifice of the vital interests 
of this province, and, however attractive might 
be the financial prospects of new schemes in the 
Punjab, it was probable that the Government of 
Bombay would require adequate guarantees for the 
security of Sind. In Egypt the prior claims of 
the delta of the Nile were recognised, and the 
expansion of irrigation in Upper Egypt or the 
Soudan was conditional on the reservation of full 
supplies for the delta. As an officer recently 
serving in Sind, he ventured to think that the 
province would be profoundly grateful to Sir John 
Benton for bringing into such prominent notice 
the danger to which it was exposed. Finally, this 
paper showed the extraordinary value to the State 
of the services of an officer who, in a highly 
technical department, was untrammelled by the 
cares of detailed administration, and was able to 
collate and compare the experience of the several 
provinces of India. Such officers were far too rare 
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in that country, where time to see and time to 
think were the greatest needs of the administration, 
and were denied most men by the sad perversity of 
public opinion in this country towards officials of 
high position enjoying ease with dignity. 


Mr. J. S. BERESFORD, C.I.E., M.Inst.C.E., said 
he was a little puzzled over some of the figures of 
discharge in the paper in regard to the Triple 
Canal Project. He understood that the question 
of the Triple Canal mainly rested on the amount 
of water that was passed away uselessly down the 
River Jhelum. He believed that this was about 
4,000 cubic feet per second during December and 
January in dry years; but the Triple Project state- 
ment gave a total discharge of 26,000 cubic feet 
per second, and it was a little difficult at first to 
understand how that came about, unless these 
great canals were what we called ‘‘ kareef”’ canals, 
because in the months of January and December, 
the critical times in the “rabi” irrigation, the 
waters of the Chenab were already fully used, and 
the only excess at present was what passed down 
the Jhelum. The Lower Bari Doab was a very dry 
tract, and irrigation must be brought out fully in 
the rabi to maintain the prosperity of the colony. 
With regard to the pumping of water through tubes, 
which was referred to in the paper, this was a 
process largely used in Egypt, and was very 
successful. There so-called artesian tube wells 
were sunk 60 or 70 metres in groups, from which 
water was pumped out; but this was an expensive 
method, which he was afraid the Indian cultivator 
could not afford. It was his opinion that in future 
irrigation engineers in India would have to occupy 
more time in considering how to conserve the 
supplies of water which are available rather than 
in seeking new supplies. It was very disappoint- 
ing and distressing to irrigation officers to find 
that of the large volume of water brought down 
by the great works already constructed and now 
being carried out in India, only a fraction reached 
the fields. The canals were only a means to an 
end, and that end was to get the water from the 
rivers usefully into the fields. This wasa question 
which had occupied his attention for forty years, 
namely, to determine the amount and incidence of 
the loss of water. By dividing the canal system, 
like a machine, into independent parts, and ascer- 
taining the efficiency of each part, it would be 
found that what reached the fields was about a 
third of what entered the canal head. This was a 
very important fact, and in striving to increase the 
area ofirrigation it was sometimes overlooked that 
there are definite limitations. He had inspected 
crops at the end of dry seasons in Northern India, 
and found that a large proportion of them were 
not worth reaping. They did not receive sufficient 
water, and it was impossible to get proper crops 
without sufficient water. In a case investigated 
by him in Egypt, where the water for a large area 
of wheat was accurately measured having to be 
pumped 70 feet, it was found the quantity 
consumed, less waste in the distributary, came to 
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nearly 1,000 tons of water per ton of dry grain and 
straw reaped. 


Mr. R. B. Bucxugy, C.S.I., M.Inst.C.E., 
referred to the point raised by a previous speaker 
that the financial results of irrigation works were 
of less importance than the benefit which those 
works conferred upon the people. He wished to 
try to paint a word-picture which would illustrate 
to the meeting the great advantages of irrigation 
works to the people. It was his belief that the 
people of India greatly appreciated the work which 
was being done by all classes of officers in that 
country, and he believed they realised that these 
officers tried to do their best for them, and 
that their justification for being in the country at 
all was that they tried to raise the people and 
make them happier and better. Some fifteen or 
sixteen years ago, when he was in the Province 
of Behar, a great scarcity affected the land. It 
was not a famine, but a severe scarcity. On the 
one hand, on the north of the Ganges, there was a 
tract where there was irrigation; on the other 
hand, there was, on the south of the Ganges, a 
tract well watered by a canal. He was then 
responsible for that canal, and in a certain degree 
for the tract on the north of the Ganges which 
had no canal. It was in the middle of August 
when it was realised that the rains had failed. 
Rice was the main crop in both tracts, and the 
failure of the rains meant the failure of the crops. 
About the middle or end of August it was his duty 
to travel over the canal on the south of the Ganges, 
and to make the arrangements for giving the water 
which the people needed. He steamed about in a 
steam-launch, and gave instructions that the works 
were to be strained to the utmost to supply the 
water which the country needed. At the head of 
the canals was a weir 22 miles long across a sandy 
river which headed up the water and forced it into 
the canals on either bank. Every drop of water 
was valuable, and rags and straw were used to stop 
up any cranny in the weir by which it might 
escape. One of the great difficulties was to induce 
the native officials to accept any responsibility at 
all in the matter of the height of the water. They 
feared to strain the ordinary rules to meet a great 
need. But, encouraged by the constant support of 
superior authority, they forced such volumes of 
water down the canals as had never been carried 
before. The risk was taken, and more fields were 
watered than ever before. He then went to the 
tract on the north of the Ganges, and travelled 80 
or 90 miles through the fields, which should then 
have been bright with the young rice crop, but all 
he saw were a few seed-beds half dead, the 
country without water, and no transplanting going 
on. He then returned to the south of the Ganges, 
early in October, and went over the tract which 
was watered by this canal. Every field was green 
as far as the canal water went, but half a mile 
beyond that point the country was generally bare. 
In November or December, when the harvest 
should have been gathered, he again visited both 
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tracts. On the north of the Ganges, where there 
was no irrigation, he saw field after field where 
in a square yard there were only two or three 
or four little rice plants about a foot high, and `- 
if they were plucked and rubbed only two or three 
seeds would be found where there should have 
been forty or fifty. In the irrigated fields on the 
south of the Ganges he saw hundreds of plants in 
the square yard, and on plucking the ear there 
was probably fifty to a hundred seeds in each. 
Later on, in January, he again went to the north 
of the Ganges, and saw European officers busy 
setting men to dig wells or tanks to give employ- 
ment and food to the people. The people were 
miserable, and women were carrying soil to earn 
their two or three pice a day; the children were 
also miserable, thin and worn. He returned again 
to the south, and saw there great heaps of golden 
grain, the little children romping about, and every- 
thing happy. In that year there must have béen 
many lakhs of rupees spent on famine relief in the 
tract on the north of the Ganges to give sustenance 
to the people who had no food. In the south the 
prices were three or four times what they ordinarily 
were, and the people in the irrigated tract on the 
south of the Ganges had more food than they 
could use, with the result that they realised 
sufficient profits to pay for six or seven years’ 
irrigation of their crops. It was calculated that 
the value of the crops raised in that year in the 
irrigated tract was sufficient to cover three-fourths 
of the entire capital cost of the works. If they 
would only look at the question from the point of 
view of the cultivators of the fields they would 
realise that some irrigation works which were un- 
remunerative from a purely commercial standpoint 
were of immense advantage in promoting the 
welfare and happiness of the people of our great 
Indian dependency. 


Mr. ©. W. Oprine, C.S.1., M-Inst.0.E., also 
emphasised this latter point, and mentioned that 
in Bengal’ the canals, although they had been 
said to be unremunerative, were an assurance that 
such a loss of life as occurred in the Orissa famine 
of 1866-67 would not again happen. In that famine 
three-quarters of a million of people perished. 


SIR ARUNDEL T. ARUNDEL, K.C.S.1., in pro- 
posing a vote of thanks to Sir John Benton for 
his paper, referred to the question of the indirect 
benefits of irrigation to the people, apart from the 
financial results of the canals, and urged that the 
wider point of view should be taken which had 
been referred to by previous speakers. 


Proressor W. O. Unwin, F.R.S., seconded the 
vote of thanks, and referred to the fact that Sir 
Jóhn Benton, forty years ago, was one of the most 
distinguished students at Cooper’s Hill College, 
his subsequent career, he said, baving more than 
fulfilled the highest expectations formed at that 
time. - 
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The vote of thanks having been put to the 
meeting and carried, 


Sin JOHN Bunton, replying to Mr. Lawrence’s 
point as to the level of the canals, said that in the 
particular canal in question it did not matter 
much in the flood season if the water was con- 
tinuous or not, because there was any amount 
of water in the river at the other end. The 
critical time was in September and October. If 
water was lost then it would be valuable, but they 
were not likely to be troubled with floods in those 
months. He agreed that it was very difficult to 
have water going in two directions at the same 
time. 


ed 


SIR ARUNDEL T. ARUNDEL writes :—May I add 
to the discussion that followed the reading of 
Sir John Benton’s most valuable paper a few 
remarks which the lateness of the hour prevented 
me from making when proposing the vote of thanks 
to the author ? 

Sir John Benton in his paper, of course, distin- 
guishes between productive and protective irriga- 
tion works in the statistics. He does not happen 
to state, and I have forgotten, what percentage of 
profit in direct revenue on the capital outlay upon 
the work marks the, dividing line between pro- 
ductive and protective works. Let us assume 
that this percentage is 5. The point, then, is that 
a work of irrigation must be estimated to yield, 
in direct payment for the use of the water by the 
cultivators, not less than 5 per cent. on the capital 
outlay before it can be entered on the list of pro- 
ductive works to be executed when funds can be 
provided. I have long been of opinion that this 
restricted limitation should be enlarged. The 
chairman of the meeting, Sir Frederic Fryer, 
in his speech related an experience which affords 
an excellent illustration of my contention. He 
described the condition of a waste, almost unin- 
habited desert in the Punjab, through which many 
years ago he travelled on a riding camel for many 
days, but which now, since the completion of the 
irrigation works, is populated by a most flourishing 
and prosperous community. Now if the Deputy 
Commissioner of that tract were asked what 
revenue Government derived from this colony, he 
would include not only the direct receipts for the 
use of the water for irrigation, but also the net 
proceeds of the income-tax, the stamp duties, 
the post office and the telegraphs, etc., for none of 
these existed before. It is, it seems to me, only 
reasonable that all this indirect revenue should 
be forecasted and added to the direct revenue in 
estimating whether a scheme should be classed 
as productive or protective. If this were done a 
good many schemes might be raised from the 
protective to the productive class. 5 

Another potent reason will in the course of time 
compel the construction of various schemes of 
irrigation now classed as protective and not pro- 
ductive. As funds are set free by the completion 
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of the ten years’ schemes of productive works out- 
lined by Sir John Benton, it will be realised that 
it is more economical—to take the lowest ground— 
to prevent famine by spending money on irrigation 
works which yearly increase the resources and 
staying power of the people, while yielding but a 
small percentage on the capital outlay, than to 
wait for actual famine, and then combat it by huge 
expenditure on “relief works’? which seldom yield 
any financial return, while the result of the famine 
is inevitable poverty and distress which it takes 
years of good rainfall and bountiful harvests to 
remove. 

Sir John Benton’s figures show that the total 
expenditure by the British Government up to date 
on works of irrigation in operation throughout 
India is about 324 millions sterling. The total area 
irrigated is about 36,000 miles, which is equivalent 
to the entire area of Scotland and of Wales, less 
the county of Dumfries. 


Sir JOHN BENTON writes:—When my paper on 
Irrigation in India was read before the Royal 
Society of Arts on May 29th, Mr. J. S. Beresford, 
C.I.E., inquired how the available cold weather 
supply of 4,000 cubic feet per second in the Jhelum 
River, after feeding the Lower Jhelum Canal, could 
fill the canals of the Punjab Triple Project, which 
have an aggregate capacity of 26,000 cubic feet per 
second. This is a purely technical question, which 
appears to me to have been out of place in a dis- 
cussion on a non-technical paper before an audience 
not entirely composed of engineers. However, it is 
an important matter, and I regret being obliged to 
ask for space in the Journal of the Society to enable 
me to answer it. 

The area of winter irrigation on the Lower 
Jhelum Canal and Triple Canal Project together is 
1,162,285 acres; in addition, there is an area of 
156,424 acres which will receive only first waterings 
when the river supply is abundant, and which may 
be left out of account. With a duty of 200 acres per 
cubic foot per second the average supply required at 
the heads of distributaries will be 1,162,285 ~ 200 
= 5,811 cubic feet per second. To this has to be 
added—for absorption losses in main canals and 
branches at 8 cubic feet per second per million 
square feet of wetted area—3,056 and-2,006 cubic 
feet per second in constant and rotational running 
respectively. The 120 carefully observed discharges 
of the fifteen years ending with 1909-10, given in 
the table on p. 753, show the available supplies 
during that period. 

The figures given opposite’ the fifteen years 
1895-1910 have been taken from the printed 
review of the revised estimate of the Triple 
Canal Project, Punjab. The figures in the 
last line have been taken from the origina) 
Project Estimate, Volume I., for this work, and 
they show the supplies which would be required 
on the bases of the average actual results obtained 
on the Lower Chenab Canal for the triennium 
ending with 1903-04, for which the area of 
irrigation was 1,155,685 acres. In calculating the 
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October | Novem- 
16-31. ber. 


October 


Year. 1-15. 


eee January, |February.| March. 


{ 
Ar ERU Irrigable 
distribu- oe ee 
taries. 


Deduct 


eg ° 
Average losses. 
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1895-96 | 138,063 | 13,063 | 10,951 | 9,297 | 9,085 | 10,122 | 13,063 | 10,930 | 3,056 | 7,874 | 1,574,800 
1896-97 | 13,063 | 13,063 | 11,768 | 10,221 | 10,642 | 13,063 | 18,063 | 11,970 | 3,056 | 8,914 | 1,782,800 
1897-98 | 13,063 | 12,175 | 9,714 | 8,113 | 7,301 | 8,983 | 18,063 | 9,966 | 2,706 | 7,260 | 1,452,000 
1898-99 | 10,556 | 9,300 | 7,526 | 6,528 | 6,842 | 17,913 | 14,679 | 8,549 | 2,356 | 6,193 | 1,238,600 
1899-00 9,710 | 8,003 | 6,682 | 5,851 | 5,861 | 7,528 | 13,063 | 17,973 | 2.268 | 5,705 | 1,141,000 
1900-01 | 18,063 | 12,746 | 10,030 {| 9,504 10,889 | 12,492 | 18,063 | 11,480 | 3,056 | 8,424 | 1,684,800 
1901-02 | 13,063 | 12,842 | 9106 | 6,470 | 5,563 | 5,188 | 9,791 8,170 | 2,531 | 5,639 | 1,127,800 
1902-03 | 11,095 | 9,635 | 8,368] 6,736 | 6,129 | 7,843 | 18,063 | 8,667 | 2,356 | 6,811 | 1,262,200 
1903-04 | 13,063 | 13,063 | 10,827 | 7,009 | 7,994 | 10,935 | 13,068 | 10,482 | 2,706 | 7,776 | 1,555,200 
1904-05 | 12,300 | 11,795 | 10,890 | 8,567 | 11,500 | 12,738 | 18,063 | 11,466 | 3,056 | 8,410 | 1,682,000 
1905-06 | 13,063 | 13,063 | 10,467 | 8,167 | 9,333 | 13,000 | 18,063 | 11,182 | 2,881 | 8,301 | 1,660,200 
1906-07 | 13,063 | 13,63 | 11,000 | 7,159 | 7,573 | 13,063 | 13,063 | 10,820 | 2,706 | 8,114 | 1,622,800 
1907-08 | 13,063 | 12,380 | 9,533 | 6,705 | 6,693 | 17,567 | 8,476 | 8,616 | 2,356 | 6,260 1,252,000 
1908-09 | 13,063 | 18,063 | 18,063 | 8,700 | 9,267 | 13,063 | 138,063 | 11,703 | 3,056 | 8,647 | 1,729,400 
1909-10 | 13,063 | 13,063 | 13,063 | 11,167 | 11,800 | 18,063 | 18,063 | 12,453 | 3,056 | 9,397 | 1,879,400 
Average 10 295 | 2,747 | 7,548 | 1,509,666 
Required ed ee ech ee 

se 12,045 | 12,085 | 8,729 | 6,715 | 6,267 | 6,503 | 8,625 | 8,155 | 2,564 | 5,591 | 1,164,595 


supplies on the bases of the results obtained on 
the Lower Chenab Canal, the actuals at the heads 
of the distributaries has been added to the 
absorption losses which are appropriate for the 
Triple Project. Comparison of the figures given 
in the last line of the table with those for the 
same month in the different years directly over 
them will, I trust, serve to show that, on the best 
data available, the available Jhelum River supplies 
are generally suitable for the requirements of the 
combined Lower Jhelum Canal and Triple Project. 
In a few cases the available supplies are rather 
less than those given by the Chenab standard as 
expressed in the lower line; however, the latter 
are the averages of three years, and if the results 
for each year were given separately they would 
afford justification for the small shortages. Apart 
from the 156,424 acres which are only to receive 
first waterings, the project area of the winter crop 
proper is 1,162,235 acres, as above stated; and this 
may be compared with the 1,509,666 acres given in 
the last column of the table. The estimate is an 
eminently safe one as regards both available water 
supplies and estimated areas of irrigation, and 
this is in accordance with past practice in the 
Punjab. The project has been prepared in a 
perfectly correct manner. 


Mr. Beresford verbally informed me that it was 
unsafe to base the Triple Project on Lower Chenab 
Canal duties because the heavier rainfall in the 
latter would indicate that the Triple Project would 
require more water, acre for are. I have prepared 
the following table from the Annual Reviews 
of the Rainfall issued by the Meteorological 
Observer with the Government of India. 
suffics to compare the figures for Lyallpur district 
with those for Montgomery district. 


RAINFALL IN INCHES. 


Lower Chenab Canal. Triple Project. 


Lyallpur District. Montgomery District. 
Year. 
Lyallpur| Average for Montgomery Average for 

Town. | District. Town. District. 
1906 9°50 9°45 19°08 13°42 
1907 10-50 8°63 15°16 12°95 
1903 22°80 23°59 24°82 27°47 
1909 22°10 15°53 15:90 16:15 
1910 . 16°80 19:20 8:50 11:34 
1911 . 11:27 7:95 7°42 8-16 

15°49 12°56 15°15 14°91 
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The foregoing table shows that the average rain- 
fall of Montgomery district exceeds that of Lyallpur 
district ; further, there is more clayey soil in the 
latter than in the former. For both of these 
reasons the adoption of the Lower Chenab Canal 
duty for the Triple Project was a perfectly safe 
procedure. The investigations regarding the 
adequacy of the available water supply were most 
elaborate and very thorough, while the first of the 
above tables shows that the supply is in every way 
suitable. No pains were spared in finally settling 
this question in a reliable, satisfactory manner. 


Dr. Tuomas Summers, M.Inst.C.E., late Chief 
Engineer in Sind, writes:—I should like to make 
a few remarks on the probable effect of the new 
and proposed Punjab canals on the volume of water 
in the Indus, which Sir John Benton has referred 
to in his most interesting paper. 

Sir John is of opinion that the Sukkur barrage is 
required along with the Rohri Canal to keep up its 
water-supply, but my investigations during twenty 
years in Sind have convinced me that there is 
nothing to fear for many years from the Punjab 
withdrawals. 

I shall give a few figures, from records, bearing 
out my statements. 


Volume of water in Indus. 7 


As the volume of water has been regularly 
measured for only twelve years, useful comparisons 
cannot be made as to increase or decrease, but I 
shall give what we have. 


1. Mr. Sibold, an executive engineer in the 


P.W.D., gave the minimum discharge in 1858 as 
20,000 to 36,000 cusecs. 


2. Mr. D. George, late superintending engineer 
in Sind, as stated in my preliminary report (1906) 
on this scheme, measured the discharge in 1889 as 
20,000 cusecs. 

3. The twelve years’ measurements’ taken since 
1901 give the following results :— 


Average of lowest discharge of 
- each year for six years ended 


1906-7 . 27,000 cusecs 
Do. do. ° six years ended 
1912-13 31,000 ,, 


The lowest observed minimum discharge in the 
twelve years was 19,000 cusecs in 1902-3, and the 
highest was 36,000 in 1908-9. Itis not on record 
how Mr. Sibold obtained his figures, but the agree- 
ment with the measured discharges fifty years 
afterwards is very remarkable. 

As the average of the discharges for the lowest 
month in each year gives more reliable data than 
isolated discharges, I give these for the twelve 
years— 


For six years ended 1906-7 . 30,000 cusecs 
1912-13 85,000 


These figures are not of much value, but they do 
not indicate any reduction in volume. 
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Level of water in Indus at Sukkur. 


When we come to consider the level of the river, 
which has been recorded daily for sixty-five years, 
we are on much firmer ground, as what we are 
concerned with at present is the quantity of water 
which can be obtained without a barrage. 

As the comparison of levels for short periods is 
not a reliable guide, I shall compare them for the 
first and last twenty-five years-of the sixty-five— 


Average of lowest levels of river at 
Sukkur above Karachi mean sea-level 
for twenty-five years ended 1872-3 = 184:4 
Do. + do. do. 1912-3 = 184:7 


If we take the first and last twenty years the 
levels become 184'2 and 184-6, and for the first 
and last thirty years 184-6 and 184°9. 

I am sure these figures give no cause for alarm. 

In conclusion, as we have a unique natural weir 
in rock at Sukkur, and a fall of about 10 feet before 
the first branch canal takes off, which removes any 
fear of shortages of water, and allows of the canal’ 
getting its full required supply throughout the 
year, I am of opinion that the Rohri Canal alone 
should be made to begin with, and the barrage, 
about which there is so much difference of opinion, 
if and when needed. 

The scheme for the canal and barrage, as Sir 
John points out, is estimated to give a return of 
only 4°17 per cent., which gives no margin for 
errors in estimates, while I estimate that the 
canal alone will give a return of 6 to 7 per cent., 
with an annual net profit of £70,000 to £100,000. 


THE VALENCIA RAISIN INDUSTRY. 


The Valencia raisin enjoys a wide reputation in 
the European markets as a splendid fruit for use 
in pastry, puddings, and in cooking generally, while 
the raisin of the Malaga district'(which is the 
classical raisin country) is used more extensively 
as a table delicacy. In the southern part of the 
Valencia district, however—notably around Ali- 
cante and Murcia, and sometimes in the vicinity of 
the large shipping port of Denia—the method of 
curing is to a limited extent the same that is 
universally employed in the Malaga district, t.e., 
solar heat is used with no previous preparation of 
the fruit, the sun’s energy being tempered by a 
moderately dry wind, so necessary to obtain the 
proper degree of evaporation without extracting too 
much moisture. The common method of curing 
the Valencia raisin, however, is by the alkaline 
scalding of the fresh grape immediately after it is 
cut from the vine, and subsequent exposure to heat 
—solar when the sun’s rays are strong enough and 
atmospheric conditions are favourable, and artificial 
when the process cannot be completed by the first 
method. Scalding promotes desiccation, and im- 
parts to the cured raisin a peculiar pungent taste 
which is very acceptable to the consumer. The 
two methods of curing give rise to the commercial 
nomenclature of ‘‘ pasas de sol” (sun-cured raisins) 
and ‘‘ pasas de legia ” (scalded raisins). 
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The grape best suited for curing, and practically 
the only one cultivated expressly for that purpose, 
is the famous Muscat variety, according to the 
United States Consul at Valencia. The bunches 
are cut from the vine with ordinary scissors, and 
carried at once to the scalding vat in flexible 
woven baskets made of esparto grass lined with 
cloth, as protection from bruising. From these 
baskets they are transferred to large sieves, which 
are immersed in a boiling alkali mixture called 
“legía ” (lye) until the grape shows an almost imper- 
ceptible cracking of the skin, the operation taking 
from fifteen to twenty seconds. This lye treatment 
calls for some skill on the part of the operator, the 
duration of the immersion depending on the 
strength of the mixture and the condition of the 
fruit. To avoid serious loss, small quantities of 
grapes are experimented with before the bulk of 
the fruit is scalded. Desiccation follows the 
scalding process, the evaporation of moisture being 
obtained in the same manner as with raisins cured 
entirely by solar heat, i.e, by exposure to the 
direct rays of the sun for a period of three or four 
days—which is usually sufficient—the bunches 
being occasionally turned over to allow even 
drying. At night the fruit is protected from the 
dew and possible rain by canvas sheets, which also 
serve to retain the heat absorbed during the day, 
and thus allow evaporation to continue without 
interruption. 

In localities where the solar process is univer- 
sally used, paved inclined surfaces with southern 
exposure are built. These are known as “ paseras,”’ 
and are divided into compartments from thirty to 
forty feet long by twenty feet wide, surrounded by 
a thin partition wall about a foot high, in which 
the fresh grapes are placed todry. In the Valencia 
district, however, woven mats of marsh reeds called 
‘‘caflizas’’ are more generally used. These are 
laid on the ground in the open so as to receive the 
full glare of the sun, and the bunches of grapes are 
placed on them. When dampness or a cloudy sky 
prevents curing by the sun’s rays resort is had to 
artificial heat. For this purpose stoves are used 
to heat a room or a large oven to a temperature 
of 86° to 104° F., and the grapes spread on 
“ cañizas” are placed therein. They receive the 
same care and treatment as when exposed to the 
sun, except that the canvas covering is not required 
and the “ cafiizas’’ are moved to different positions 
in the room, so as to ensure that every bunch shall 
receive the extremes of heat. Increasing uncer- 
tainty as to the weather has of late years tended 
to extend the use of artificial methods, so that at 
present, especially in the Denia raisin country, & 
large number of stoves and ovens are in use, and 
although the process requires eight to ten days, as 
against three to four days by the solar method, 
growers are more and more resorting to it. - 

A development of the artificial curing of raisins 
(and probably a decided incentive to the more 
extended use of that method) is the chemical mode 
of decolourisation or bleaching and preservation by 
the sulphur treatment. When this process is 
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rationally employed there is no detriment to the 
health of the consumer, while the keeping quality 
and appearance of the raisin are greatly enhanced. 
A receptacle containing burning sulphur is inserted 
in the pipe or tube which conducts heat from the 
stove to the room or oven, and in this manner the 
sulphur fumes are forced into the room with the 
air and circulate among the grapes undergoing 
desiccation. The chemical action of the sulphur 
tends to heal the cracks in the skin produced by 
the alkali bath, disinfects the fruit, and destroys 
any micro-organisms resulting from possible fer- 
mentation of the raisins, without extracting an 
excess of humidity, and by its action on the 
vegetable colouring matter in the grape leaves the 
raisin with a beautiful golden hue, and emphasises 
the sweet aromatic taste and odour characteristic 
of the Muscat grape. Subsequent exposure of the 
fruit to the sun for two or three days eliminates all 
trace of the sulphurous agent, leaving no percep- 
tible taste or smell. 

After the grapes have undergone the scalding, 
drying, and sulphurising processes, the resulting 
raisins—still on the stalk—are brought to ware- 
houses and again aerated on cañizas for two or 
three days at normal temperature. These ware- 
houses are large, high-roofed buildings of masonry, 
with numerous spacious doorways and windows. 
The first step in the preparation of raisins for the 
market is removing the central stalk, an operation 
as yet almost universally performed by hand. 
Recently a machine was invented for the purpose 
by a native of the Denia district, but it has not 
been put to practical use. After being picked the 
raisins are spread on sorting tables and graded, 
and for the select classes the stalk and all but the 
best fruit are removed. The grading and picking 
are performed by women, and the quantity cleaned 
by each worker varies from sixty to two hundred 
pounds per day. The demand for sun-cured raisins 
(pasas de sol) is always active at higher prices than 
for the scalded raisin (pasas de legia). Scalded 
raisins have a wide range of grades among packers, 
conforming in general to the following classifica- 
tion: ‘‘ Extra flor,” a very large, even-sized raisin, 
with a good bright colour and all stalk removed ; 
“flor,” slightly inferior to the ‘extra flor”; 
“ good average selected,” consisting of ordinary 
fruit picked clean of stalk and all small fruit 
removed; ‘“‘fair average selected,” ordinary fruit 
picked clean of stalk, and all except the very 
smallest raisins known as ‘“‘ seedless.” Other grades 
are—‘‘ off stalk,” “fine off stalk,” and ‘‘ finest 
off stalk,” which differ from the selected varieties 
in that they have only the large stalk removed 
and are not picked clean of the small stems as are 
the selected. The packing of the fruit is carried 
on under good sanitary conditions without the 
enforcement of special precautions. 

The boxes in which the raisins are packed are 
classed in the trade as ‘‘ square ” and “layer,” each 
being made in three sizes known as half boxes, 
quarter boxes, and eighth boxes. Practically they 
are whole, half, and quarter boxes, the current 
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names being reminders of former days, when the 
whole box was twice the size of the present half 
box. When the larger box lost favour in the trade 
it was discarded for the half size, which continues 
to be so designated, notwithstanding the fact that 
it is the largest package used. The square boxes 
are used for packing fruit in bulk with ordinary 
care, and with but little ornamentation. The 
layer boxes are so termed because the fruit is 
placed in layers or “ lechos,” each being placed in 
@ separate wrapper called “camisa” (literally 
“ shirt”) and laid one on top of the other, whereas 
in the square box there is but one camisa for the 
entire package, the only other finish being a sheet 
of paraffin paper spread over the top of the packed 
raisins. In layer boxes the upper lecho or layer is 
adorned with fancy crimped or fringed paper, and 
overlaid with lace-edged paper, vignettes, photo- 
gravures, etc. 


THE DESTRUCTION OF INSECT 
PESTS IN FRANCE. 


The Revue de phytopathologie, in a recent issue, 
gives an interesting account of a campaign under- 
_taken by the entomological section attached to the 
Ministry of Agricultute, in order to check the 
invasion of an insect pest—the Icerya purchasi in 
the department of the Alpes-Maritimes. This 
insect, until quite recently unknown in France, 
has caused great damage to the orange and lemon 
plantations in many parts of the world, but more 
especially in Australia, California, Florida, the 
Hawaii Islands, Cape Colony, Egypt, Italy and 
Portugal. In these countries its ravages have 
been arrested by the aid of another parasite, the 
Novius cardinalis, which is far more efficacious 
for the purpose than any kind of insecticide. The 
Icerya made its first appearance in France in 1910, 
in some gardens at Cap Ferrat, about six miles 
east of Nice. 

The males are comparatively scarce, but the 
- females are exceedingly prolific, laying from 500 
to 2,000 eggs, which hatch in a few days, and pro- 
duce three generations during the season. Taking 
a low estimate, it will be easily conceived that the 
progeny of a single female in the course of the 
summer would cover a vast area of leaves. It 
was not, however, until last year that the cause of 
the damage to the trees at Cap Ferrat was dis- 
covered. Steps were immediately taken by the 
entomological service in the Department to eradi- 
cate the cause of the evil, by the introduction and 
acclimatisation of another insect, the’ Novius car- 
dinalis, the Icerya’s most deadly foe and parasite. 

Eight living specimens of the former were 
obtained and forwarded to Cap Ferrat, from the 
entomological station at Portici, near Naples— 
viz. 4 perfect insects (one of which died on the 
journey); 3 nymphae or chrysalids, and 1 larva, 
These were received on July 28th last year. They 
were immediately placed in a breeding cage, 
where they lost no time in increasing and multi- 
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plying. Other specimens were also obtained 
from Portugal and from the United States. By 
August 15th the colony had increased to such an 
extent, that it was possible to place out a first 
detachment of the parasite on a lemon tree 
infested with the Icerya, and by the end of the 
season other colonies were distributed among the 
various gardens of the peninsula. 

Both these insects attain their full development 
in about a month, during which time the Novius 
consumes nearly 200 times its own weight in food. 
To establish a colony it is only necessary to place 
a few leaves, with the nymphae of the Novius 
attached, in small baskets made of wire, and suspend 
them on the branches of an infested tree. On 
issuing from their chrysalis, the insects scon reach 
their prey, and immediately deposit their eggs on 
the Icerya, especially in the parts of the body near 
the ovaries. Here the larvae, as soon as hatched; 
find abundant food at the expense of their hosts. 

Another way is to place branches infested with 
Icerya in the breeding cages for twenty-four to 
forty-eight hours, by which time they will be 
found covered with the parasite in various stages 
of growth. These branches are then removed and 
placed on the trees. 

At the present time the Novius cardinalis 
appears to have become perfectly acclimatised in 
the neighbourhood of Cap Ferrat, where it may be 
found everywhere, in its various stages of develop- 
ment, as larva, chrysalis and perfect insect. On 
the other hand it may now be safely affirmed that 
the spread of the Icerya is kept within bounds, and 
from some of the gardens, as that of the Villa 
Sylvia, it has completely disappeared. 

It is important that the owners of orange and 
other plantations should co-operate, and do all in 
their power to protect the little parasite, and 
refrain from spraying and using insecticides on 
infested trees, which would certainly exterminate 
the useful as well as the destructive insects. 


EMPIRE NOTES. 

The Imperial Services Exhibition.—The object 
of the Imperial Services Exhibition, which was 
opened at Earl’s Court on May 31st by H.R.H. 
the Duke of Connaught, is to portray life in 
the Navy and Army. The arrangements have 
been made by experts of both Services, working 
under the presidency of Major-General Lord 
Cheylesmore. It is officially announced that the 
Exhibition is held under the auspices of the 
Admiralty and the War Office, which have sent 
a number of attractive exhibits. Visitors are 
afforded the opportunity of seeing the evolutions 
of the British Fleet in time of peace and war, 
and are able to follow the diversified work of 
our soldiers at home and abroad. The endeavour 
of the Naval and Military officers, who have lent 
their services for the- purpose, is to give the 
enterprise an air of reality foreign to most 
exhibitions. Among the exhibits are a number of 
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relics of the Scott Antarctic Expedition, which 
have been lént by the Royal Geographical Society. 
Demonstrations are given of first-aid and ambu- 
lance work, and of the most up-to-date methods in 
use in diving operations. Naval and aerial warfare 
is illustrated in a great pageant given in the 
Empress Hall; and in the Royal Galleries are 
battle pictures, portraits of famous sailors and 
soldiers, medals and interesting curios of many 
kinds. Models are shown of the navies of the 
world. Among the accessory and independent 
exhibits are pictures of Australia and New Zealand, 
and Canada is represented by a stand in the 
Queen’s Palace entitled ‘‘Canada for ex-Service 
Men.” Altogether, the Exhibition affords a useful 
object lesson in Imperial Defence, which should be 
of service to all who are interested in that 
question. 


The Effect of Antarctic Winds on Australia.— 
Mr. Hunt, the Commonwealth Meteorologist, who 
has been receiving frequent wireless weather 
reports from Dr. Mawson’s Antarctic exploring 
party in Adeli? Land, has been endeavouring to 
connect up the isobars of that region with those of 
Australia and New Zealand. Referring to the 
work already done, and to the conclusions he has 
been able to draw, Mr. Hunt says: ‘I am inclined 
to think that the expedition has had singularly 
bad luck in camping upon one of the windiest spots 
on the Antarctic continent. Captain Scott’s 
expedition met with high winds, at times 60 miles 
an hour or so, but all of the reports we received 
from Dr. Mawson point to hurricane winds with 
a velocity of from 90 to 95 miles. These records 
from the Antarctic are interesting in this regard, 
that they show that the winds from the Antarctic 
circle may travel directly to Southern Australia, 
and I think that it will be found that our general 
meteorological knowledge will be greatly enhanced 
by these combined reports of the expedition. The 
unknown factor of the Antarctic has always been a 
difficulty in dealing with the weather of Australia, 
and it always will be; but this has, it seems to 
me, settled one point in dispute, whether currents 
could come directly from the Antarctic to Australia 
and affect our weather. The records show that 
they do.” How far this knowledge may be of 
practical service to Australia it is difficult to say, 
but that the results of the expedition will prove 
of great value to Australian students of meteorology, 
in determining many points of interest in regard 
to the weather conditions of the southern coasts of 
that country, there can be no doubt. 


South African Railways and Agriculture.—The 
extension of railways in South Africa, as recently 
authorised by the Union Government, must have 
an important bearing upon the agricultural de- 
velopment of that country. In regard to the 
former, the Government’s programme of railway 
construction covers the building of 7944 miles of 
new railways, af an estimated cost of £3,116,224. 
The mileage and cost are apportioned as follows :— 
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Cape, 3064 miles, £1,127,048; Transvaal, 191 
miles, £766,260; Orange Free State, 166} miles, 
£692,449; Natal, 1302 miles, £530,467. The 
longest and most important of the proposed new 
railways is that from Carnarvon to the Zak River 
(218 miles). This line will ultimately be extended 
through Calvinia and Clanwilliam to Graafwater, 
where it will join the existing line to Cape Town, 
vids Picquetberg and Kalabas Kraal. Next in 
length is the Transvaal line from Bethal to 
Volksrust (103 miles), to open up a large section 
lying between the railways from Johannesburg to 
Natal and Delagoa Bay. The proposed Delarey 
to Pudimore siding (88 miles) extension will be a 
link between the Transvaal and Bechuanaland. 
The Idutywa-Umtata extension (75% miles) is 
another step towards the completion of the long- 
delayed direct Cape-Natal route. The connection 
between Vierfontein and Kroonstad (56 miles), in 
the Orange Free State, is included, together with 
the Aliwal North-Zastron line (52 miles). In 
Natal, the Gingindhlova-Eshowe (19 miles), and 
Paddock-Harding (504 miles) are the most im- 
portant. The line to Eshowe, the capital of the 
Zululand division of Natal, has been promised 
since long before the Union. The remaining 
lines are new branches or extensions to existing 
ones. The carrying out of this important railway 
construction programme will be of the greatest 
advantage in the development of the agricultural 
districts through which some of the railways pass. 
On the subject of South African agriculture and 
land settlement, Dr. William Macdonald, of 
the Union Department of Agriculture, in a recent 
paper, speaks with the utmost confidence. He 
affirms that the wide range of climate to be found 
in South Africa renders possible a wide range of 
crops, and states that, in his opinion, in no other 
country in the world, not even in the United 
States of America, can there be found the same 
amazing wealth of agricultural products — from 
oranges to ostriches, from tea to Angora goats, 
from maize to Merino sheep, from wine to wattles, 
and from sisal hemp to sugar cane. While 
recognising the importance of the mines of the 
country, which produced minerals to the value of 
£49,394,640 in 1912, as against agricultural pro- 
ducts, £11,163,506, he notes that the produce from 
the land has doubled within the past five years. 
He attributes a good deal of this increase to the 
successful adoption of dry farming, and, it may be 
added, to the extension of the railway system. In 
regard to the aid given by the Government to the 
farmer, Dr. Macdonald claims that the Union 
is spending more per head of European population 
than any other country in the world. That aid 
consists of (1) the Department of Agriculture, 
(2) the Land Bank, and (3) the Land Settlement 
Act of 1912. The Union Department covers prac- 
tically the whole field of rural activity, and assists 
the settler, by its advice, to make the most of his 
The Bank lends money to the farmer in 
grants of from £50 to £2,000, and the 1912 Act is 
framed in the interests of land settlement for the 
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purpose of enabling residents in South Africa 
and oversea applicants, through the High Com- 
missioner in London, to take up land on easy 
conditions of payment. ; 
Australian Fruit—tIn an article by a fruit 
expert, Mr. Lewis D. Lipman, in a recent issue of 
The Restaurant and Hotel Review, reference is 
made to Australian fruit, and to the way in which 
it is prepared for the market. “ Nothing is allowed 
to be sent,” says the writer, “ which is not perfect, 
and everything is graded according to quality and 
size, before it is despatched.” In this respect 
there has becn a very considerable advance in the 
methods adopted by Australian fruit-growers and 
packers in recent years. In the judgment of this 
authority, ‘‘if a single pear or apple is taken from 
one consignment, all other pears and apples in the 
same packing will be like unto it. This in itself,” 
Mr. Lipman says, “is a great advantage to the 
‘buyer. It allows him to know exactly where he 
is, and a great deal of the success that has attended 
the sale of colonial fruit in England is to be found 
in the scientific manner in which it has been 
placed upon the market. So great has been the 
impression made upon the public,” according to 
the writer, “that people are now asking specially 
for fruit from Australia.” He cites Australian 
grapes as an illustration. ‘The Gros Colman that 
are now arriving,” he affirms, “are quite up to the 
standard of the best that England can produce, 
When unpacked they bear on them the soft bloom 
which adds so much to their beauty, and their 
selling value is equal to the best that can be 
produced here and sold at half English prices. 
The Queensland pineapple is rapidly coming to the 
front. It is claimed for it that for crisp, juicy 
flavour, and the deep colour of its golden slices, it 
cannot be surpassed.” It is well that these facts 
should be known, in order that English consumers 
may have the opportunity of securing good fruit at 
a time when English fruits are rare, and at prices 
which bring it within the reach of the many. 


White Men as FPearl-divers. — Efforts have 
recently been made to employ white men as pearl- 
divers off the coast of Australia, and legislation 
for the purpose has been adopted, in order to more 
fully open that industry to Europeans. But it 
now appears that the experiment has been by no 


_ means satisfactory. A very interesting statement 


on this subject has recently been made by Captain 
Talboys, who has had wide experience of pearling 
on the Australian coasts. He says emphatically 
that white divers are an impossibility. He had 
hoped that the white man would have proved a 
successful diver, but he says that, after a very 
lengthy experiment, the idea had been abandoned. 
The divers, six or eight of them, who were brought 
to Australia by the master-pearlers, from Messrs. 
Siebe, Gorman & Co., and Messrs. Henkie & Co., 
Submarine engineers, about two years ago, were all 
either dead or paralysed. This is, in truth, a very 
unfortunate result of the experiment. But, in 
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view of the further facts alleged, there appears to 
be no scope for white 'pearl-divers in Australian 
waters. For, as the result of a year’s diving, says 
Captain Talboys, the bəst returns of any of the 
white divers did not exceed a ton, whilst the 
average yield of an Asiatic’s work was between four 
and five tons. Besides, the Asiatic worked for £2 
to £3 per month plus a commission on the shell 
raised, while the white man received £14 per 
month, with a similar commission, in addition 
to which the cost of keep for the white man was 
about three times that expended on the Asiatic. 


The Development and Resources of Alberta.—The 
Hon. A. L. Sifton, Premier of Alberta, who has 
recently arrived in London, speaks with confidence 
and pride of the advances made by the province he 
represents and of its considerable resources. He 
appears to be specially interested in the Govern- 
ment telephone system, the extension of which 
has been so rapid, and the requirements of settlers 
for its further extension have become so insistent, 
as to demand a considerably increased outlay. At 
the end of last year there were no less than 7,120 
rural and 14,092 exchange stations in operation. 
But in addition to the extension of the telephone, 
railway development is going on apace throughout 
the province. Mr. Sifton says that the northern 
part of the province has proved to be a great 
wheat-growing country, where grain can be raised 
in bulk year in and year out, but in the more 
southern part mixed farming and horse-breeding 
are receiving attention, for which purpose the ~ 
rolling type of country is more suited than the flat 
prairie. In regard to the natural resources of the 
province, Mr. Sifton says that many new coal-mines 
are being opened up and important discoveries of 
natural gas are being made. The value of these 
sources of heat, light and power, both for in- 
dustrial and general purposes, can scarcely be 
overestimated. In Medicine Hat, for example, 
natural gas for domestic uses can be obtained at 
seven cents per thousand feet, or for industrial 
purposes at five cents per thousand feet. 


Wireless Telegraphy in the Falkland Islands.— 
A wireless station was established ‘on the Falk- 
land Islands on September 23rd last, and within 
seven weeks of its installation the value of the 
station was proved by the receipt of distress signals 
from the stranded liner ‘ Oravia.’”’ Immediately 
the endangered passengers were assured that relief 
was at hand, and tugs and launches were dispatched 
to the scene of the disaster. On their arrival the 
passengers were taken from the ship and safely 
landed at Port Stanley. It was hoped that the 
ship would be got off, and that the crew would be 
able to navigate her to port. But the captain 
found that she must be abandoned, and subse- 
quently the officers and crew and part of the mails 
were taken tothe shore. Altogether, 400 people— 
crew and passengers—were rescued and were landed 
at Port Stanley. It was found, however, that the 
accommodation there was inadequate, so that a 
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message was sent for further aid. This message was 
answered by one of the Pacific Steam Navigation 
liners, which called at Port Stanley and took off 
the third-class passengers. The Governor and 
people of the Falklands may well be congratulated 
on the early success of the establishment of the 
station, and on the fact that by its means they are 
now brought into closer contact with the outside 
world. 


The Port of Calcutta.—The budget estimate of 
the Commissioners for the Port of Calcutta for 
the year 1913-14 provides for an expenditure of 
68,76,389 rupees (£458,426) during the year, on 
capital account. A sum of 42,63,180 rupees 
(£284,212) has been provided for works in progress, 
including the additional jetty and warehouses 
commenced in 1912-13, to relieve the congestion 
at the import jetties, 25,138,209 rupees (£167,547) 
for original works, and the balance, 1,00,000 
rupees (£6,667), for unforeseen works. New works 
have also been provided for. To relieve the con- 
gestion in the port of Calcutta, the Bengal 
Chamber of Commerce recommend that there 
should be formed a standing committee, on which 
should be represented the three railways serving 
the port, the inland steamer companies, the Calcutta 
Port Commissioners and other trade associations, 
and the Government of Bengal, with perhaps the 
Calcutta Improvement Trust. This committee 
would determine the new works—railways, canals, 
bridges, docks, jetties, wharves, etc.—which in its 
opinion should be undertaken, and no important 
project would be considered until it had been 
examined and approved by them. 


OBITUARY. 


CHARLES Tuomas Harris.— Mr. Charles T. 
Harris died at his residence on Denmark Hill on 
the 3rd inst. at the age of eighty-two. He became a 
member of the Corporation of the City of London 
in 1881, when he was elected representative of 
Langbourn Ward; in 1899 he became deputy- 
alderman of the ward, and at the time of his death 
he was senior member of the Court of Common 
Council. He was a member of the Clockmakers’ 
Company, a Justice of the Peace for the County of 
Londen, one of his Majesty’s lieutenants for the 
City, a governor of St. Bartholomew’s Hospital, a 
trustee of the Mitchell City of London Charity, 
and one of the governing body of the City of 
London Parochial Charities. He took a deep 
interest in the art gallery of the City, and was 
himself well known as a collector of pictures. 

He was elected a member of the Royal Society 
of Arts in 1899. 


GENERAL NOTES. 


THE PRODUCTION OF COFFEE IN Costa Rica.— 
After Brazil, Costa, Rica is the country exporting 
the largest quantities of coffee to the United 
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Kingdom each year. The coffee from Costa Rica is 
highly esteemed, and owes its quality to the soil, 
climate, moisture, and, according to many experts, 
principally to the thin axilla which covers the 
bean, and which the humidity of the climate seems 
to cause to adhere closely toit. San Jose, Alajuela, 
Cartago, and Heredia are the principal producing 
provinces. According to the latest returns, there 
are 84,375 acres under coffee cultivation in Costa 
Rica, As early as 1861 exports amounted to more 
than 10,000,000 lbs. ; in 1884 they were estimated 
at 36,000,000 lbs. In 1909-10 the exports amounted 
to 82,000,000 lbs., of which 26,000,000 Ibs. were 
consigned to the United Kingdom. 


THE SPONGE FISHERIES OF BRITISH HONDURAS. 
—Sponge-fishing is now confined to the reefs and 
the waters near the coves that extend parallel with 
the coast of British Honduras, at varying distances 
of ten to twenty miles from the mainland, and the 
methods employed are about the same as those 
practised by the sponge-fishers of Florida or the 
Mediterranean. When the sea is ca'm and smooth 
the fishers locate the sponges and dive for them, 
but if the water is at all ruffed a ‘“‘ water telescope ” 
is used. This is a box or pail with a glass bottom, 
which is held over the side of the boat a few inches 
below the surface, and through which the sea 
bottom and the sponges, if any, can be seen. The 
sponges are then dived for or grappled with a 
three-pronged rake fixed to a long pole. When 
enough are gathered they are taken to one of the 
sandy coves, the living tissue is killed by drying, 
the dead tissue and slimy impurities removed by 
several washings, and the pieces of shell and coral 
picked out by hand. The sponge is then of com- 
mercial value, whether of the cheap grade of yellow 
or ‘grass, or the better grade of velvet and wool. 
They are rarely bleached, except a few for the local 
market. 


COMMERCE OF Mapacascar.—Considering that 
Madagascar in point of size is the sixth largest 
island in the world, its commercial relations 
with other countries, are insignificant. With 
a length of 975 miles, and greatest breadth 350 
miles, it covers an area of 228,300 square miles, 
and has a population of only three millions, 
According to the latest statistics the total exports 
and imports of the island during 1912 amounted 
to only 171,121 tons, to the value of 92,299,200 
francs (£3,691,968), which, however, shows an in- 
crease of 22 per cent. in the tonnage and 17 per 
cent. in the value of the merchandise exchanged as 
compared with the previous year. During the 
same period the value of the trade with France 
increased 22 per cent., that with England 38 per 
cent., whilst it has decreased to the extent of 11 
per cent. with Germany. The principal articles of 
export from Madagascar are gold, cattle, tanning 
bark, hides, beans, manioc, and india-rubber. The 
imports are chiefly cotton goods, wines, spirits, 
coal, cement, lime, flour, ironwork, machinery, 
etc. Amongst the latter may be mentioned the 


760 


complete plant for an ice factory, refrigerating 
machinery for an establishment for cold storage, 
and boring machinery for oil-wells. The colonial 
government are encouraging the employment of 
French capital for developing the mineral resources 
of the island, and for the opening of some important 
coal-fields which have been discovered recently. 
In addition to the 280 kilometres (174 miles) of 
railway already opened, there are at the present 
time about 100 kilometres (62 miles) in course 
‘ of construction. The thirteen public services of 
auto-cars in the island covered a total mileage 
of upwards of 180,000 kilometres (about 112,780 
miles) during the past year. 


THE CULTIVATION OF MUSHROOMS IN FRANCE.— 
The French mushroom industry is situated chiefly 
in Paris and the vicinity. The culture is carried 
on most extensively in subterranean quarries at 
a depth of sixty to two hundred feet from the 
surface. These quarries have been found extremely 
profitable in this connection, owing partly to 
their equable temperature and their freedom from 
draughts. The beds are formed of manure, covered 
with about an inch of fine, white stony soil, in 
which the spawn is introduced at a depth of a few 
inches, and in rows eight to ten inches apart. The 
length of the beds is variable, and in general they 
are approximately twenty to twenty-five inches 
wide and of the same height. Cellars and base- 
ments are also used for this purpose, spacious 
cellars with high ceilings being preferred. An 
atmospheric temperature ranging from 60° to 
65° F. is required, with a minimum of 55° after 
the mushrooms have appeared. The cultivation 
of mushrooms out of doors is equally practicable, 
but under a heavy straw covering as a protection 
from rain and air—in fact, this culture is possible 
in almost any cool or damp place where the tem- 
perature, as a rule, does not rise above 80° and 
does not fall below 55°. The canning of mush- 
rooms may be conducted at considerable distances 
from the places where they are grown. Large 
quantities are sent from Paris to foreign countries, 
the growers bringing their product to market in 
closed baskets lined with hay and straw. 


Forzrst REVENUES IN Russia.—In 1911, accord- 
ing to preliminary information given by the Forestry 
Department of Russia, the Government forest 
revenues amounted to £8.850,000, an increase over 
the revenue of 1910 of £815,000. The amount of 
forest land held by the Government in the Empire 
was approximately 464,025,000 acres. The greater 
part of these revenues came from forest land in 
European Russia, aggregating about £8,304,000, or 
93 per cent. of the entire revenue. The Govern- 
ment forests of the Caucasus occupy an area of 
about 8,000,000 acres, and brought a revenue of 
£125,000 in 1911. In Siberia and Turkestan the 


area of forest lands totals about 228,650,000 acres? 


After deducting the expenses from the gross 
receipts, which, according to the estimate for 1911, 
amounted to £2,880,000, there remained the sum 
of £5,970,000 clear profit. 
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MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JUNE 16...Victoria Institute, at the ROYAL SOCIETY 
OF ARTS, John-street, Adelphi, W.C., 4.30 p.m. 
Mr. A. W. Sutton, “ From Suez to Sinai.” 


TUESDAY, JUNE 17...Statistical Society, at the ROYAL 
SOCIETY OF ARTs, John-street, Adelphi, W.C., 
5 p.m. Mr. S. Rosenbaum, ‘‘ The Trade of the 
British Empire.” 


WEDNESDAY, JUNE 18...Meteorolozical Society, 70, Victoria- 
street, S.W., 4.30 p.m. 1. Mr. J. S. Dines, “Pilot 
Balloon Observations in Barbados, 1910-12.’’ 
2. Mr. H. W. Braby, ‘‘The Harmattan Wind of 
the Guinea Coast.” 8. Messrs. J. Peek and E. C. 
Snow, “ The Correlation of Rainfall.” 


Microscopical Society, 20, Hanover-square, W.,8 p.m.» 
1. Mr. H. Hartridge, (a) “The Measurement of 
Working Aperture”; (b) “A Method of Investi- 
gating Diatom Structure.” 2. Mr. E. Moore 
Mumford, “The Higher Bacteria (Sphaerotilus).” 
3. Mr. E. J. Sheppard, “The Structure of the 
Nucleus.” 


THURSDAY, JUNE 19...University of London, King’s College, 
Strand, W.C., 5 p.m. Mr. Sidney J. Low, 
‘* Colonial Problems—the Problem of an Imperial 
Executive.” 


Antiquaries, Society of, Burlington House, 
8.30 p.m. 


Chemical Society, Burlington House, W., 8.30 p.m., 
1. Messrs. E. C. C. Baly and F. O. Rice, ‘‘ Absorp- 
tion Spectra and Chemical Reactivity. Part III.— 
Trinitrobenzone, Trinitroanisole and Picric Acid.” 
2. Messrs. D. J. Bartlett and A. W. Crossley, 
“ Derivatives of o-xylene. Part V.—5-bromo-o-4- 
xylenol and 6-bromo-o-4-xylenol.” 3. Mr. T. M. 
Lowry, ‘‘ The Rotatory Dispersive Power of Organic 
Compounds. Part III.—(a@) The Measurement 
of Magnetic Rotatory Dispersion”; (b) ‘‘ The 
Rotatory Dispersive Power of Organic Compounds. 
Part IV.—Optical and Magnetic Rotatory Disper- 
sion in some simple Organic Liquids.” 4. Mr. C. 
Doree, ‘The Action of Ozone on Cellulose. Part, 
IV.—Cellulose Peroxide.” 5. Mr. P. W. Robert- 
son, ‘‘ The Isomerism of p-azophenol.” 6. Messrs. 
W. N. Haworth, W. H. Perkin, and O. Wallach, 
‘*Sylvestrene. The Constitution of d-sylvestrene 
and its Derivatives.” 7. Mr. W. Parry, ‘‘ Synthesis 
of Pinacones.”” 8. Messrs. H. Crompton and W. R. 
Smyth, ‘‘ The Refractivities of Acenaphthene and 
its Monohalogen Derivatives.” 


W., 


Linnean Society, Burlington House, W., 8 p.m. 
1. Mrs. Longstaff, ‘‘ Impressions of the feeding- 
tracks of Linax maximus and Helix aspersa.” 
2. Mr. E. G. Baker, ‘ African Species of the 
Genus Crotalaria.” 3. Dr. W. T. Calman, “On 
Aphareocaris, nom. nov. (Aphareus, Paulson), a 
Genus of the Crustacean Family Sergestidæ.” 
4. Miss Fuller, ‘‘ Water-colour drawings of Aus- 
tralian and South African plants.” 5. Dr. Agnes 
Arber, “ An Anatomical Study of the Cone-genus 
Lepidostrobus.” 6. Mr. Q. H. Wailes, ‘‘ Fresh- 
water Rhizopoda from North and South America.” 
z7. Mr. C. Bucknall, ‘‘A Revision of the Genus 
Symphytum, Tourn.” 8, Dr. C. E. Moss, ‘Some 
new British Plants.” 


Historical Society, 7, South-square, Gray's Inn, W.C., 
5 p.m. 


FRIDAY, JUNE 20...Chadwick Public Lectures, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5p.m. Dr. F. W. Mott, “ Nature and Nurture in 
Mental Development.” (Lecture ITI.) 


African Society, at the Trocadero Restaurant, 
Shaftesbury-avenue, 8 p.m. Mr. Leo Weinthal, 
‘¢ The Cape to Cairo.” 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


FINANCIAL STATEMENT FOR 1912-13. 
The following statement is published in this week’s Jowrnal in accordance with Sec. 40 of 
the Society’s By-laws :— 


TREASURERS’ STATEMENT OF RECEIPTS AND PAYMENTS FOR THE 
YEAR ENDING MAY 83lsr, 1913. 


Dr. Cr. 
£ sd £ 8. d £ s.d £S d. 
To Cash in hands of Messrs. Coutts By House :— 
& Co., May 31st, 1912 oseese 3,216 11 5 Rent, Rates, and Taxes ......... 860 18 6 
a» Subscriptions oo... ceeeeeeee ee ee cece ee 5,026 15 0 Insurance, Gas, Coal, House 
„ Life compositions ......essssssenseees 354 18 0 | ee Peueee and charges inci- 
5,381 13 0 | dental to meetings ............... 289 17 9 
Repairs and Alterations ......... 35 8 4 
„ Dividends and Interest............:::ccssseeeseseneees 679 0 9 —— 1,186 4 7 
p» Ground Rents .seiecsiss csesssessinvorses cuvecvoqseancaaaes 643 14 1 „ Office :— 
„ Examination Fees .........cccccecssee eevee rererere one 4,109 2 6 Salaries and Wages ..........ceseeee 2,573 12 1 ° 
», Advertisements .....e..esereseeseroerresrrerrsreseereeeee 417 8 9 Stationery, Office Printing and 
„ Sales, ete. :— Kaneen EAT 434 11 8 
Cantor Lectures ..........e0ccceeeee 18 10 10 | vertising sessseeseearereneeereere, i 64 16 0 
Examination Programmes ...... O see ad Pula aga ial 282 18 1 
Fees for use of meeting-rooms 8415 6 5 f es ae ie 
JOUNAL tn vecatesscciiuenunemowstaaeas 130 11 1 ? 
Leather Committee Reports... 510 0 ,, Library, Bookbinding, ete. .........scccccsscesceeves 107 16 5 
289 12 2 », Journal, including Printing and Publishing 1,939 0 5 
,, Donation to Examination Prize Fund :— l 5 Advertisements (Agents and Printing) ......... 311 2 9 
Gotima Coni essai. 30 0 0 » Examinations ...........esessoessssesssssessesosesseressse 4,311 6 2 
», Medals :— 
PIDORG sosirii resetest siinse 21 3 6 
/ SOCIOUY Sci vaiictnaasivacvbivnscencueruns 22 10 0 
x | — 43 13 6 
á | s, Owen Jones Prizes .......seseeseeeressetrsusstessesrsesro 6 12 0 
sy Mulready Trust sisi saictisaele cs oneveieuneiens 20 0 
s» North London Trust ..%.........eececeseceeeeceenee eee 6 0 0 
/ ,„ Howard Lectures ............ccccsscececevsaccesenseees 40 3 0 
/ s» Juvenile Lectures .....cccccscccssersenssncenensscnenees 20 0 0 
% s» Cantor Lectures .........see.sreesesssesssesnrerersseerre 177 17 0 
/ », Publication of “The History of the Society ” 21 1 0 
», sections :— 
Colonial cac.sscncessseceedauaeneveses 57 1 9 
ENGIN aoine eni R 76 18 11 
—— 134 0 8 
», Committees (General Expenses) ...............00 . 19 17 10 
/ 
11,682 13 2 
», Cash in hands of Messrs. Coutts & Co., 
May 31st; 1913: vesiuceieien aa a 3,084 9 6 
£14,767 2 8 £14,767 2 8 
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LIABILITIES. ASSETS. 
£ s d ÈS d |} - 
To Sundry Creditors .............sccseceeee- 725 4 2 : ds sa a 
£ i By Society's Accumu- Amount of Worth on 
», Examiners’ Fees..............00 disats 1,343 7 6 lated Funds in- Stock, etc. May 31st, ~ 
„ Examination Prizes and Medals ... 175 0 0 vested as follows : 1913. 
ions -—C! i i Newcastle-on - Tyne 
5} pent a and Indian ... 100 0 0 34 per Cent. Stock 3,000 0 0 2,865 0 0 
», Accumulations under Trusts ...... 463 13 3 Canada 34 per Cent. 
— 2,807 4 11 Stockiatacatewiw 509 0 0 475 0 0 
», Excess of assets over liabilities ...............+ 24,770 4 2 South Australia 4 
per Cent. Stock... 500 0 0 495 0 9 
N.S. Wales 3} per 
f Cent. Stock ........ - 638010 i 501 4 0 
N.S. Wales 4 per 
Cent. Stock ......... 500 0 © 510 0 0 
= G. Indian Pen. Ry. 
4 per Cent. De- 
benture Stock ... 217 0 0 218 2 0 
+ 
Queensland 4 per 
Cent. Bonds ...... 1,400 0 0 1,414 0 0 
7 Queensland 4 per 
Cent. Stock......... 100 0 0 102 0 0 
Natal 4 per Cent. 
= COCK cs ivesnewenasven 500 0 0 500 0 0 
Ground-rents 
(amount invested) 10,496 2 9 10,496 2 9 
Metropolitan Water 
Board B. Stock ... 82115 9 24715 6 
New River Co.shares 6 0 0 6 0 0 
India 34 per Cent. 
OCK ncscsctaniescenes 3,408 14 6 3,083 15 4 
21,489 3 1 20,863 19 7 
» Subscriptions of the year un- 
collected: ssssissiiriisisiasosrrsiessss 686 0 0 
„ Arrears estimated as recoverable 264 0 0 
————— 950 
„ Property of the Society (Books, Pictures, etc.) 2,000 
„ Advertisements due .........csccsecscccessetseeseseoece 279 0 0 
f , Cash in hands of Messrs. Coutts & Co., 
` Máy Slt; 1018 ccs scan cssvsevelstecwesscadenladcnwess 3,084 9 6 
rey „ Do. on Deposit (against interest on Trusts). 400 0 0 


£27,577. 9 1 £27,577 9 1 


FUNDS HELD IN TRUST BY THE SOCIETY. 


Dr. Swiney’s Bequest.............ceccsscecessseeerceseesees £4,477 10 0 Ground-rents, chargeable with a sum of £200 once in five 
years. 

John Stock Trust............sssscccssrscsesccoesersessecceees 100 0 0 Consols, chargeable with the Award of a Medal. 

Benjamin Shaw Trust for Industrial Hygiene... 133 6 8 F » », Of Interest as a Money Prize. 

North London Exhibition Trust .................000 , 192 2 1 9 2 n” 5 

Fothergill Trust ............csccccccccssccssssssccecceeeeeees 388 1 4 3 », Of a Medal. 

J. Murray and others, in aid of a Building Fund 7514 4 » £54 18s. 0d. and India 34 per Cent. Stock £20 16s. 4d. 

Subscriptions to an Endowment Fund ............ 562 2 2 3 

Dr. Aldred’s Bequests ........cccccsecsecccceeessececeees 220 2 8 » Chargeable with the Award of a Prize. 

Thomas Howard’s Bequest .............cccececeacscseees 571 0 0 Metropolitan Railway 34 per Cent. Preference Stock, charge- 

: able with the Award of a Prize. 
648 19 7 Ba md parle Salvay Guar- 
; anteed 3 per Cent. Stock ......... (Interest applied to the 

Dr. Cantor's Bequest.......-sereseseseerserersseresssersens 3,273 16 6 India3 per Cent. Stock .....ssesssssee Cantor Lectures. 

2,695 11 3 Ground-rents .........sessssceerserereees 

Owen Jones Memorial Trust ................c.cceeeeee 522 3 2 India 3 per Cent. Stock, chargeable with the Award of Prizes 
to Art Students. 

Mulready Trust .......esseeeseseeesreeseeetrresnesresesessee 105 16 0 South Australia 4 per Cent. Stock, the Interest to be applied 
to keeping Monument in repair and occasional Prizes to 
Art Students. 

Alfred Davis’s Bequest ..... .......eceescesees sine de eboved 1,953 0 0 Great Indian Peninsula Railway 4 per Cent. Guaranteed. 
Debenture Stock. Interest at the disposal of the Council 
for promoting the objects of the Society. 

Francis Cobb Fund . .. .....cscscscsscecescsctseceseeseoees 255 14 1 New South Wales 34 per Cent. Stock. 

Amount to cover accumulated Interest on Trust 

Funds o se codives teeosa teanas akaa Eiraan 400 0 0 On deposit with Messrs. Coutts & Co. 


= £16,574 19 5 


_ 


June 20, 1918. 


TOTAL OF INVESTMENTS, ETC. (FACE VALUE), STANDING IN THE NAME oF THE SOCIETY (INCLUDING © 
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SocIETY’S ACCUMULATED FUNDS AND TRUSTS AS ABOVE). 


Ground-rents (amount of cash invested) ......... cc ee ceeeeeceteensesseereeceesceseseencescreseeeeaees £17,669 4 0 
OS T-L E REET austen cecute bisa teneageadtn etna Bieuacpe T Aout vane AAE ahaa eae aged nes 1,650 12 6 
Metropolitan Railway 3} per Cent. Preference Stock .......... cc ccceccececectcectecscecesescsccecesense 571 0 0 
Bombay and Baroda Railway Guaranteed 3 per Cent. Stock ic... asesrererssrsversrosssesesesoseeess 648 19 7 
India 3- Der Cont. Stock miroirs head eain e eaa EEE EE EA A aN a ae A aed OA 3,795 19 8 
India 34 per Cent: SbOCK sispek a aa ee iE e EE PEEKAA ia 3,429 10 10 
Canada Sk pér Cent. Stock ctesciseieieanisede: Gastades ieee tins EA e EART EEEa a 500 0 0 
South Australia 4 per Cent. Stock ... ....essrssesesos ce aesnetsesnsroesvosre ceneeteteeesen eeeeeasccanctenee es 605 16 0 
New South Wales 34 per Cent. Stock......... seess cececcsecscceescccaesceeeescatesstaee Sotetaseeteess sereoo 786 4 2 
New South Wales 4 per Cent. Stock .............cccccscescccqececacccscereccesccates Ceepesecetsesere r sesesaees 500 0 0 
Great Indian Peninsula Railway 4 per Cent. Guaranteed Debenture Stock................cccc000 2,170 0 0 
Queensland 4 per Cent. Bonds .........c.ccccccsceecoetcnveece coucnsccceae sa sevseeesesenen  ceaaeteceserestesacss 1,409 0 0 
Queensland 4 per Cont, Stock ocisiisiessevescicvnidaaadsivecosavcaes daaceovnesesdeynaeasbeneveveiedesdceaveiuseaye 100 0 0 
Natal 4- er Cent. SUOCK: cssiveg sist avacnwrcettivs aeta lassie pentey sacks. cou diene dek cn nedu bes danesd Gleera wales 500 0 0 
Newcastle-on-Tyne 34 per Cent. Stock ..........cccccscescsccccceccencncceccecscceces® eteseaeteatusecceeeecee os 3,000 0 0 
Metropolitan Water Board B. Stock .......cscccssssercsssstscscnctstencsterses eesestessssscceseceasseasceesrees 82115 9 
New River Company SUares:..c.cscsbenscavsivwiedacdoarvonsgerteatuvieg idvhadawedats adden gives dnndivlssenexesentvesas 6 0 0 
Cash on Deposit with Messrs. Coutts & Co.  ..cc.cccccccccecsccescccsvccccucesesceuececssusteceesseseaeeeeeees 400 0 0 


Society’s Accumulated Funds ..............cc086 ceso 21,480 3 1 
Trust Funds held by Society 


} 238,055 2 6 
16,574 19 5 


eee re CoP ertrereehsconren 


The Assets, represented by Stock at the Bank of England, and Securities, Cash on Deposit, and Cash 
balance in hands of Messrs. Coutts € Co., as above set forth, have been duly verified. 


CARMICHAEL THOMAS 
Wn. H. Davison 


H. T. Woop, Secretary. 
Society’s House, Adelphi, 18th June, 1913. 


NOTICES. 


ANNUAL GENERAL MEETING. 

The Council hereby give notice that the One 
Hundred and Fifty - Ninth Annual General 
Meeting, for the purpose of receiving the 
Council’s report and the Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and new members, will be held, in 
accordance with the By-laws, on Wednesday, 
June 25th, at 4 p.m. 


i (By order of the Council), 
Henry Trueman Woop, Secretary. 


CONVERSAZIONE. 


The Society’s Conversazione took place, by 
permission of the Trustees of the British 
Museum, in the Galleries of the Natural History 
Museum, South Kensington, on Tuesday evening, 
June 17th. 


~ 


} Treasurers. 


Knox, CROPPER & Co., Auditors. 


The reception was held in the Central Hall 
of the Museum by Lord Sanderson, G.C.B., 
K.C.M.G., Chairman, and the following Mem- 
bers of the Council: Mr. Alan S. Cole, C.B., 
Mr. William Henry Davison, Mr. Robert Kaye 
Gray, Colonel Sir Thomas H. Holdich, R.E., 
K.C.M.G., K.C.LE., C.B., D.Sc., Sir John 
Cameron Lamb, C.B., C.M.G., Major Percy A. 
MacMahon, R.A., Se.D., LL.D., F.R.S., Mr. 
William Henry Maw, LL.D., the Hon. Richard 
Clere Parsons, Professor W. C. Unwin, F.R.S., 
and Sir John Wolfe-Barry, K.C.B., F.R.S. 


Selections of music were performed by the 
band of H.M. Royal Artillery in the Central 
Hall, under the direction of Mr. E. C. Stretton, 
R.A., and by the band of the University of 
London Officers’ Training Corps in the Reptile 
Gallery, under the direction of Mr. F. E. 
Stone. 

A vocal and instrumental concert was given 
in the Shell Gallery, under the direction of 
Mr. Smallwood Metcalfe. 
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The following portions of the Museum were 
open: the Central Hall, North Hall, Bird 
Gallery, Reptile Gallery, Star-Fish Gallery, and 
Shell Gallery ; also the East and West Corridors 
on the first floor, containing the okapi, African 
antelopes and giraffes. 

Messrs. Steinway & Sons kindly lent a 
piano for use at the concert. 

The number of visitors attending the Con- 
versazione was 1,201. 


INDIAN SECTION COMMITTEE. 


A meeting of the Committee of the Indian 
Section was held on Wednesday afternoon, the 
11th inst. Present :— 


Sir William Lee-Warner, G.C.S.I., LL.D. (Chair- 
man of the Committee), Sir Arundel T. Arundel, 
K.C.S.I., Sir Athelstane Baines, C.S.I., Sir M. M. 
Bhownaggree, K.C.I.E., Sir George Birdwood, 
K.C.1.H., C.S.1., LL.D., M.D., Mr. William Cold- 
stream, Sir Steyning William Hdgerley, K.C.V.O., 
C.I.E., Sir Krishna Govinda Gupta, K.C.5.L, 
Colonel Sir Thomas Hungerford Holdich, R.E., 
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C.I.E. (Secretary of the Section). 


THE DRYING UP OF THE INDIAN 
OPIUM REVENUE. 
By Str Grorce Brrpwoop, K.C.LE., O.S.I., 
M.D., LL.D. 


The anti-opiumites have now at last fought out 
their dogged assaults, sustained through twenty-five 
years, to a conclusive and most fateful victory over 
the Opium Revenues of India, at once creating utter 
darkness, and confusions, and perplexities, with an 
oppressive sense of evils to come, where aforetime 
was all light and gladness for the responsible 
administrators of that country ; England’s greatest 
material and, as I believe, spiritual asset, and 
weightiest trust, and the worthiest justification of 
her Imperial power. But before pressing this 
polemic home, “from point to hilt,” let it be 
handsomely admitted that these fanatics have 
shown themselves determined fighters, and, on the 
whole, fair fighters in their infatuated cause; and 
are not to be begrudged their hard earned “Io 
Triumphe !”—of the subdued “ mode of the Alban 
Mountain” ; while I, for one, with a whole heart, am 
ready to go so far in sympathy with a “ Triumphus,” 
which is not a “Justus,” as, figuratively, and by 
“ these presents ” to lay on the lap of “ Capitoline 
Juppiter” [‘“ in gremio Iuovis’’] a victor’s crown, 
each, for Diagoras [not “the Atheist”] and 
Erasistratus [the good physician of the story of 
Antiochus I. and Stratonice], who, about 2300 and 
2400 years ago, respectively, initiated the medical 
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opposition to the use of opium as an habitual 
indulgence; and should stand for SS. Cosmas and 
Damian with our British antiopiophagists. 

My present argument is based on (1) my letters in 
The Times of December 6th, 1881 and January 20th, 
1832; (2) Sir Rutherford Alcock’s lecture on “ The 
Opium Trade” in the Journal of the Royal Society of 
Arts of January 20th, 1882; (3) Brereton’s “ Truth 
about Opium,” 1882, 2nd Ed., 1883, and Sultz- 
berger’s “ All about Opium,” and Haine’s ‘‘ Opium 
Trade,” both, 1884; (4) the letter from Thomas 
Woolley, from Vizagapatam, 1711, publishe 1 in The 
Times of July 27th, 1886; (5) the letter of Inspector- 
General Mouatt, in The Times of June 13th, 1892; 
(6) Mr. George Batten’s lecture on “The Opium 
Question ” in the Journal of the Royal Society 
of Arts, April 1st, 1892; (7) Mr. Wyer’s letter 
in The Times of November 18th, 1892; (8) The 
Times articles on “Indian Affairs’ (by Sir W. W. 
Hunter] of May 5th and August 10th, 1891, and 
March 1st and June 13th, 1892; and (9) Sir George 
Watt’s ‘“ Economic Products of India,” that 
miracle of inspissated and impacted information 
on all that is knowledgable of the reproductive 
resources of British India. Furthermore, as an 
aftermath of all this, there is my Introduction 
to “The First Letter-Book of the East India 
Company,” edited by Mr. William Foster and 
myself, and published by the Elder Quaritch, 1893. 

These documents supply the general evidence 
from every source of inquiry, physiological, 
therapeutic, industrial, commercial, and adminis- 
trative, in support of the Opium Revenue, and an 
irrefutable reply to the ignorant attacks on it 
during the past twenty-five years, and a convincing 
demonstration of the cruel injustice of its virtual 
confiscation; unless, indeed, England is prepared 
to compensate India for its loss by an annual 
payment equal to the average of the receipts 
from it during the past fifty years, or at least 
since April 10th, 1891, when Sir Joseph Pease’s 
resolution condemning the cultivation of opium 
in India was adopted by the narrow majority [160 
to 180 votes] of a half-filled House of Commons. 
In plain terms, the abolition of the Opium 
Revenue is an iniquitous injury inflicted on India, 
especially regarded as “a Ward in Chancery of 
Great Britain”; and were India granted self- 
government to-morrow our nefarious recent policy 
in regard to it would straightaway be revoked. 
Uneasiness and inconvenience and irritation are 
already being felt, and in various ways, and in 
different directions, throughout India in con- 
sequence of the gradual turning off of the free and 
full course of this immemorial silvern stream of 
revenue, capable of indefinite increase in volume; 
and flowing down into India, a perennially 
fecundating flood, from out of remote, secluded 
China; and assuredly these embarrassments are to 
be conjectured, even reckoned, to be among the 
contributcry causes of the present ubiquitous 
‘‘ Unrest in India,” the obscure origins of which 
so baffle inductive research and evade all tangible 
discovery. 
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Opium is the dried “succus,” or juice, spirit, 
energy, virtue, of Papaver somniferum, the 
*“ Cultivated?” or ‘Opium Poppy,” the most 
notable Species of its Genus, as the “Red” or 
“ Corn Poppy” is the most widely familiar; for 
whereas the former is never seen naturally wild, 
and is cultivated only within restricted areas, the 
latter is the commonest and most showy flower of 
the.fieldsand roadsides, and the plains and drome- 
dary tracks, respectively, of temperate Europe and 
Asia; and all the plants of the Genus, and most 
of the Order of Poppyblooms, yield a pinguid, 
yellow or white, and more or less soothing and 
soporific sap. The word “ papaver,” our “ poppy,’’* 
is radically the word “ pap,” a nipple, and “ pap,” 
a weaned ‘‘infant’s food,” and again, the words 
“papa,” and [Latin through Anglo - Saxon] 
“ father,” that is the food-provider and comforter 
of a household of the pan-Aryan type :— 


“ Quia in eo est virtus dormitiva!”’ 


The Latin word “opium” is the Greek émor, 
diminutive of rés, “ succus,” “sap,” etc. [cf. opo- 
balsamun, opo-carpathon, and opo-panax], used 
for opium as “the Juice,” par excellence; other- 
wise known to the Greeks by the names of uhrwros 
òrós and pynxdmov [Latin ‘‘meconium’’], that is, 
“the juice of the uhkwv or uárwv [a name given to 
Papaver Rhewas, and other plants, possibly from 
the “length ” of their flower-stalks], here specifi- 
cally “the juice” of P. somniferum; and the 
names by which opium is known in Turkey, Persia, 
India and China, and its Arabic name, are all 


* Among MSS. the word “ poppy” appea"s as popig in 
Ælfric’s “ Vocabulary” of the 10th century ; as popig and 
papi in Alfric’s ‘Grammar ” of the 11th century ; as popy 
in a ‘“ Vocabulary ” of the 11th century, in the Royal Library, 
Berlin ; and as papy in a ‘‘ Pictorial Vocabulary” of the 
15th century ; and it is still used in the form of ‘‘ puppy” in 
South-West Scotland and North-West England, and through- 
out England the designation is given, in combination, to 
other herbaceous plants than the Poppyblooms—as to 
Centaurea Cyanus, ‘‘Blue- Poppy,” Digitalis purpurea, 
“Flop-Poppy,” and Silene inflata, ‘‘Froth-Poppy.” Among 
the English names of Papaver Rhœas are ‘‘ Poison-Poppy,” 
and ‘‘ Headache,” corrupted to ‘* Yedwark”’ (or vice-versa?) ; 
and of P. somniferum, ‘‘ Joan’s-silver-pin,” of which I have 
never been able to find an acceptable explanation, ‘‘ Bale- 
wort,” which antiopiumites must not at once take to be a 
stigma on the plant, and ‘‘ Chasse,” ‘‘ Chasbolls,” ‘‘ Chesse- 
bolle,” ‘‘ Cybolle,” ‘* Cheese-bowl,” etc.—these names being 
also given to P. Rkeas,and referring to the minute, ‘‘ pebble ”- 
like seeds of the Papaver species, and being corrupted 15th 
century forms, ultimately, of the Teutonic Kisil, and Kvesel, 
as found in Chisel Bank, the ‘‘ Pebble ’’-shore, and in Chelsea, 
the ‘‘ Pebble-islet,” albeit some derive the later place-name 
from the Teutonic chiol or keel—a boat, a ship—with the 
meaning of “ Boat [landing] islet”; which is, indeed, the 
etymology and meaning of the name of Cholsey, near 
Wallingford. This name is first found printed in the 
“& Promtuarium Parvulorum Clericorum” of Friar Geoffrey, 
styled ‘‘Grammaticus,” and printed by Richard Pynson, 
1499, Julian Notary, 1508, and Wynkyn de Worde, 1508. In 
the ‘‘ Names of Herbes,” by William Turner (Dean of Wells), 
1548, he has: ‘‘Papauer is called in greeke Mecon, in 
englische Poppy or Chesboul, in duch magsom or mausom, 
in french du pauot. It groweth sowne in gardines.” The 
word simply means a ‘‘ ball,” a ‘‘ head” of ‘ pebble-like” 
seeds, and in Turner refers expressly to P. somniferwin. It 
is given also to two other plants, not Poppyblooms. 
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topical variants of its definite Greek name, albeit 
often twisted out of all recognition of it, in 
the course of long alien usage, and the 
natural tendency of men to give such deformed 
words an outland meaning of their own; an 
etymological fact pointing to Anatolia, or “the 
Levant” in general, as the original habitat of 
P. somniferum, and the centre from which its 
cultivation spread Eastward through Turkey, and 
Persia, and India, into China, and Southward, 
throughout Egypt, and Westward through Greece 
and Italy, even so far as Britain; for it is still to be 
found as a bewildered plant about Dover and other 
Roman sites between the English Channel and 
the Thames. It has, indeed, been argued that the 
Sanskrit name for opium being ahiphena, in its 
illiterate forms ahipana and apana, and meaning 
“ serpent foam,” this must be the original Indian 
name for opium, and that the Greek word émor, in 
Latin “opium,” has really been deformed from 
apana, and, in ignorance of its true etymology, 
fathered on òrós; a contention countenanced by 
the mention in Pliny [xx. 76-80] of a spurious 
opium-yielding poppy called aphron [i.e. “ foam,” 
cf. aphronitron and Aphrodite]. But the word 
ahiphena does not occur anywhere until it appears 
in a Sanskrit dictionary published about eighty 
years ago at Calcutta, and obviously it is a delibe- 
rately Sanskritised deformation, with an Indian 
meaning, of the Arabic variant, afiwn, of dmoyr or 
“opium.” There is no mention of either plant or 
drug in the Bible. The plant is undoubtedly the 
uhkwv of Homer [Iliad, viii. 306], Herodotus 
fii. 92], Theophrastus [Stackhouse, iv. 10, etc.], and 
Dioscorides [iv. 65]; and the drug, the pápuakov 
yntwevdés of Homer [Odyssey, iv. 220-1], the uhrwvos 
òrós and unxwvov of Hippocrates [p. 670, 1. 24, and 
p. 407, 1. 39], and the unróviov of Theophrastus 
(ix. 8]; and, passing to classical Latin writers, the 
plant is the “ papaver ” of Virgil [Georg. i. 78 and 
212, and iv. 545, and Aun. iv. 486], and of Pliny 
(xix. 53 (8)]; and the drug, the “opium” and 
“meconium ” of Pliny [xx. 76 (18)], whose account 
of the general uses of the Opium Poppy is par- 
ticularly interesting, inasmuch as it might have 
been taken out of the mouth of any “‘ryot” in 
Mysore, Malwa, Bengal, and the Punjab; who all 
apparently learned the uses of the plant, through 
the Saracen Arabs, out of Dioscorides and Pliny, 
and Theophrastus and Hippocrates. ‘ The 
Catholicon ” of Hertzog, Venica, 1460, the earliest 
“ black letter ” dictionary known to me, under the 
word “ Papaver” has,“ a somniferous herb, from 
which flows a pinguid juice called opion”; this 
word being taken, I presume, from Alexander 
of Tralles, circa a D.550. “The Nomenclator ”’ of 
“ Adrianus Junius,” of whom I know nothing 
more, Englished by John Higgins, a writer of 
similar dictionaries, with an exhaustive Index by 
Abraham Fleming, author of ‘‘Hnglish Earth- 
quakes,” and published by the well-known Tudor 
printers, Ralph Newberrie and Henrie Denham, 
1585, has under the word ‘‘ Papaver ”—“ P. sativum 

. Pavot, Garden popie.” There are entries 
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also of—(1) ‘‘ Papaveris caput, kóðea . . . the 
head of popie”; (2) ‘‘ P. erraticum . . . Corn rose, 
or red corn rose”; and (3) “ P. corniculatum.. . 
Horned popie, sea popie, yellow popy.” No doubt 
@ spurious opium has from the most ancient times 
been prepared in China and India, as in Greece and 
Italy, from the Papaver Rheas, its use having been 
encouraged, as conjectured, in India and China by 
the Buddhists as a sort of teetotal reform; and the 
Abbé Raynal in 1770, and Robert Stevens of 
Bombay in 1775, and Hove, when in Bombay in 
1787, all discriminated between true opium and a 
spurious opium extracted from the leaves and 
stalks of P. somniferum, in reminiscence possibly 
of the similar extract from the whole plant of 
P. Rheas known from historical antiquity through- 
out the temperate zone of the Old World. But, 
unquestionably, true opium, “ opium Thebaicum”’ 
[cf. ddopakov yvynwevOés, or vnrabés], “manus Dei,” 
etc., and the cultivation of P. somniferum, were 
first introduced into Southern and Eastern Asia 
by the Muslim Arabs, while the use of opium was 
encouraged by the Muslim rules of India in tacit 
substitution for that of alcohol, the unseemly intoxi- 
cating effects of which are exceedingly offensive to 
the strong’ Semitic sense of personal dignity and 
social decorum. The earliest unequivocal modern 
notice of Indian opium is by Giovanni da Empoli, in 
1511, in a letter mentioning the capture of eight 
ships, out of Gujerat, laden with anfiwn, ‘for so they 
call opio Thebaico.”’ In 1516 Barbosa states that the 
Chinese junks returned from India loaded with 
“ anfiam, which we call opium.” In the same year 
Pyres, writing to King Emanuel of Portugal, names 
the opium of Cambay and Bengal; ‘‘ the kings and 
lords eat of it, and even the common people.” In 
1563 Garcia ab Horto explains that “ the am/fiao of 
Cambaia comes for the most part from one terri- 
tory called Malvi.”” In 1599 John Chamberlain 
and Richard Hakluyt report opium to the London 
East India Company among the rich merchandise 
of the East Indies. Similar statements are made 
by Tavernier, 1676, Keempfer, 1688, Woolley and 
Lockyer in 1711, Valentjin and Hamilton in 1726; 
and in 1770 the Abbé Raynal writes:—“ An 
excessive fondness for opium prevails in all the 
countries to the Hast of India—China, Malacca, 
Borneo, the Moluccas, Java, Macassar, Sumatra, 
and all the islands of the immense Archipelago.” 
These quotations dispose of the reiterated and lying 
allegation, meant by those who work it to be 
opprobrious to the Government of India, that the 
opium trade of India was first established by 
Warren Hastings, 1774-1785. The patent fact is 
that the State Monopoly of opium in India was 
organised throughout Hindustan and Malwa by 
the Mo{n}gol Emperors of Delhi, from whom we 
inherited it, as one of their most lucrative and 
beneficent sources of revenue; and the first regular 
exports of the drug under the United East India 
Company were not commenced before 1796, and in 
1797 they reduced the cultivation of the poppy in 
Behar and Benares and discontinued it in Bengal. 
. In China the true opium poppy is known to have 
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been in cultivation in Szechuan from the 9th 
century A.D., and the plantis thought to have been 
introduced into that country with the rose, the 
jasmin, and henna tree [Lawsonia ivermis] in the 
7th century a.p. In the llth century it is noted as 
“found everywhere.” In the 15th, 16th, and 
17th centuries the Chinese trade in it with India 
was as active as that of the Arabs. The Chinese, 
moreover, began to manufacture it on a large 
scale in the 15th century a.p.; and in 1525 they 
issued instructions for the more careful preparation 
of the drug in China, the better to compete against 
Indian opium, and in 1589 inflicted a taxon Indian 
opium. Dr. Edkins, from whose ‘‘ Historical Note 
on the Poppy in China” I take these dates, is of 
opinion that opium smoking was introduced into 
China with tobacco smoking in the 16th century 
A.D. But I venture, conjecturadly, to associate the 
introduction of this absolutely harmless use of 
opium with the smoking of hemp, a most harmful 
indulgence, by the Yellow races of Central Asia 
from the most ancient times of their history. In 
the 17th century, almost contemporaneously with 
our James I.’s “ Counterblast against Tobacco,” the 
Emperor Ming issued his famous edicts against 
tobacco and opium smoking; but they had no effect 
on the practice, which has ever since remained one 
of the most characteristic national habits of the 
Chinese, who to-day, or at least twelve years ago, 
produced for themselves four times more opium 
than they imported from India. In short, Indian 
opium is, as it always has been, the luxury of the 
rich in China, as champagne is in Hurope and 
America; the only difference between them being 
that, while the daily use of champagne, or any 
wines or spirits, may prove deleterious to those 
who abuse the enjoyment of them, the smoking of 
the pure extract of Indian monopoly opium can, 
in itself, never be injurious to health, not even 
when indulged in, so far as the time and the money 
spent on it are concerned, to so-called ‘ excess.” 
During my later residence in India, 1854-69-70, 
I paid the closest attention to this subject, and I 
had every kind of experience in relation to it; in 
medical charge of native Indian cavalry and 
infantry regiments; of the Civil Station and Jail 
of Sholapore ; of the steam frigate ‘‘ Ajdaha’’; as 
Professor of Botany and Materia Medica, and of 
Anatomy and Physiology, Grant College, Bombay ; 
and as one of the Assistant Surgeons of the 
Jamsetjee Jejeebhoy Hospital, Bombay; also as an 
active Justice of the Peace, and Sheriff of Bombay ; 
and beside all this I was more intimately familiar 
with all classes of the native population of “ the 
Loyal Town and Island of Bombay” than any 
other European of my generation; while, as an 
ever -active journalist—-who had missed his in- 
stinctive vocation—I was mixed up in almost every 
discussion of this sort in Bombay: and yet, in all 
the experience, as here precisely detailed—and 
capable therefore of being checked at every point— 
I thus had of the indigenous life of Western India, 
I never once met with a single native sufforing, or 
who had ever suffered, from the habitual use of 
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opium; and excepting cases of accidental, or wilful 
poisoning by opium, I never knew of a single 
instance of death from its use; and I have never 
met with anyone who, in his own expərience, has 
known of a case of death, or of injury to health, 
from the habitual eating or drinking of opium, as 
practised by the people in any part of India proper. 
So far as I can remember, in the printed ‘ tables ”’ 
used in Indian Civil and Military Hospitals, there 
is no standing column for the “opium habit,” nor 
for “deaths from opium”; and, on the strength 
of my personal experience, I should be prepared 
to defy anyone to bring forward, from personal 
experience, a single authentic record of death, or 
shortened life, from habitual opium eating or 
drinking in India. Tf anyone can—let him; for 
the means of verifying his, or her, statement are 
always, within the current generation, accessible 
in India. And, on the contrary, so far as my 
experience goes, the healthiest populations of 
India are distinguished for their so stigmatised 
excessive use of opium. This, in all sooth and 
truth, is my testimony; and it is borne out by 
Dr. Mouatt’s letter, in The Times of June 13th, 1892, 
for Bengal; and by Sir Charles Aitcheson (and 
Sir Charles Bernard) in his “ Report on the Use of 
Opium in Burmah ”; and by Sir James G. Scott 
in his “ Report on the Administration of the 
Northern Shan States,” 1891-2. 

As for opium smoking, I am satisfied that it is, 
of itself, as innocuous as smoking hay, straw, or 
stubble. Of course I know the in terrorem cases 
to be seen in the opium dens of Bombay, and else- 
where in the Hast. I well knew—1857-70—the 
Bombay den, its keeper, and his customers—never 
more than a dozen at a time. But who were 
they? The dregs of the lowest outcasts of the 
greatest emporium of trade in the Old World 
outside London, and the sink of all the roving 
vagabondage of the Arabian Sea and Bay of Bengal ; 
and as for the real causes of their sufferings, I will 
only here say that so far as I could ever ascertain, 
they had nothing to do with the opium-pipe, which 
seemed to be only the last palliative of their 
‘‘distempered torment” until enfranchised of it 
by death :—“? Oavare Madv.” 

Opium, in brief, is one of the greatest gifts of 
Providence to the peoples of the tropics; and not 
simply as a soothing adjuvant to the digestion of a 
vegetarian diet, such as that used by the generality 
of Hindus, and a prophylactic against malaria, but 
above all because its use, like that of tea, coffee, 
and tobacco, anticipates and allays the natural 
thirst of mankind for alcoholic stimulants; which 
certainly cannot be safely indulged in by the 
emotional people of Southern Asia and Africa, 
except with the greatest temperance and scrupu- 
lousness. Opium, furthermore, is one of the most 
economical of stimulants. The especial, the 
exclusive, and, to my mind, the intolerable bane 
of opium is its tenden,y to aggravate the natural 
love of savage man for solitude and self-seclusion, 
making troglodytes, and, at the best, eremites and 
Buddhist, and Hindu, and Muslim recluses of us 
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ali; whereas alcohol is a great promoter of con- 
viviality and sociability, and of religion, and 
civilisation generally, and so of humanity in the 
noblest senses of the word. 

I am not entitled to discuss the administrative 
side of the opium question; but surely those who 
hold that the habitual use of opium is harmful 
should be the last to object to the State Monopoly 
of the drug in India. I, on the contrary, holding 
that its habitual consumption is conducive to the 
health, wealth, and happiness of the inhabitants 
of the tropics, and more especially of those who 
are vegetarians, would freely throw the manu- 
facture of it open to private enterprise, and raise 
as high a duty on its export as it could safely bear 
in the intertropical competition with ardent spirits 
to which the drug seems predestined; when, 
within a generation, the whole Imperial, and Pro- 
vincial, and Feudatory expenditures of India might 
in this way be met out of the yearly increasing 
Opium Revenue: while the country itself would be 
left virtually untaxed. 

And from the point of view of morality, of the 
truth and righteousness that exalteth a nation— 
“a holy nation,” as we deem ourselves to be— 
full of reproach to us as has been our truckling 
to the selfish, the sordid interests of Lancashire 
in connection with “the Indian Cotton Duties,” 
of infinitely greater dishonour is it to us to 
have taken advantage of our position as Trustees 
for India gradually to transfer the tax on Opium, 
hitherto paid by the Chinese and other foreigners, 
to the already overtaxed shoulders of the patient 
people of India, chiefly of the agricultural and mer- 
cantile classes, with no benefit whatever to anyone 
excepting the Government of China and the 
European distillers of cheap alcoholic spirits. The 
bitter results to India are to be already recognised 
in the far-off sinister sounds throughout the land 
of daily rising discontents and unrestfulness; while 
for ourselves :—‘‘ Behold ye that kindle a fire... 
walk ye in the flame of your own fire, and among 
the brands that ye have kindled. This shall ye 
have of mine hand.” 


THE DEVELOPMENT OF THE DRIED 
YEAST INDUSTRY IN GERMANY.* - 


During the last three years a new industry has 
begun to develop, the products of which are impor- 
tant as food for men and animals, namely, yeast- 
drying. Though this industry is still only in its 
initial stage, it can safely be predicted that it will 
soon attain an important position in the economy ` 
of the country. The interest which German farming 
circles have shown for the chief product of the 
yeast-drying industry, namely, ‘‘feeding yeast” 
(Futterhefe), is very lively, and has led to an 
increase and improvement in the economic rela- 
tions between agriculture and the brewing industry 


* By Dr. F. Hayduck, of the Institute of Fermentation 
Industries and Starch-Making, Berlin. From the Monthly 
Bulletin of Agricultural Intelligence of the International 
Institute of Agriculture, May, 1913. 
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which provides the raw material for the yeast- 
drying works. 

The drying of yeast owes its origin to the necessity 
felt by brewers of utilising, in a profitable manner, 
the yeast which is produced in excess during brew- 
ing. In order to understand fully the state of the 
question, a few words on the excess of yeast in the 
breweries and on its utilisation will not be out of 
place. 

In the compressed yeast industry which prepares 
bakers’ yeast, the production of yeast is the object 
aimed at; consequently, here an excess of yeast is 
practically non-occurrent. Just that quantity of 
yeast is produced which the market will take up. 
It is quite different in brewing, in which yeast is 
only a means for the production of beer, and the 
increase of yeast which occurs during the process 
of fermentation is only a by-product. A portion 
of this yeast is used in the brewery itself for the 
new wort; the greater part, however, remains free 
to be utilised in other ways. The quantity of this 
excess of yeast in Germany alone may be calculated 
at 68,600 tons per annum. 

The utilisation of brewers’ yeast has been studied 
with the greatest interest during the last few 
decades. The need for a solution of this problem 
is intimately connected with the development of 
the two industries: brewing and the making of 
compressed yeast. When the latter industry did 
not yet exist, all the yeast required by bakers and 
by households was supplied by brewers’ yeast, 
which was chiefly the product of high fermentation 
beer. With the flourishing of the compressed yeast 
industry—the products of which were superior, 
for baking purposes, to brewers’ yeast—and with 
the prevalence of low fermentation beers over 
those prepared by high fermentation, together with 
the disappearance of many small breweries and 
the transformation of the brewing industry into 
one of large concerns, the sale of brewers’ yeast for 
bakers diminished constantly. At present it may 
be assumed that of the 68,600 tons of brewers’ yeast 
at most 9,800 tons are used by bakers. 

Naturally, the brewing industry endeavoured to 
reconquer the lost market—the bakeries; only all 
attempts made in this direction have failed, as it 
has not been possible by any treatment to make 
the brewers’ yeast equal to the compressed yeast. 
Other efforts were made to prepare extracts of 
yeast to be used instead of meat extracts for the 
seasoning of food. Although this manufacture 
succeeded from a technical point of view, it was 
not possible to find a sufficient sale for the manu- 
factured article ; it seems that it is only in England 
that considerable quantities of brewers’ yeast are 
admitted into the food industry. 

Parallel with these efforts one form of utilisation 
was going on and led to good results: The feeding 
of fresh yeast to cattle and to pigs. An especial 
stimulus to this use of yeast was given by its high 
protein contents, which averages in the dry matter 
about 55 per cent., and allows it to rank among 
the best concentrated foods. However, this form 
of utilisation could attain only local importance, 
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as fresh yeast, even after pressing, is easily spoilt, 
and does not stand carriage, especially in summer, 
to any great distance, so that yeast was only 
useful to those farmers who lived near a brewery 
and could get the yeast fresh. It was generally 
carted off together with the brewers’ grains, with 
which it was fed after being boiled. 

The chief object of yeast drying is the full utilisa- 
tion of the excellent feeding properties of yeast and 
the rendering of them available to all farmers. 
Only by proper drying can yeast be made to keep 
good and become a marketable commodity. It is 
the merit of the Institute for Experiments and 
Instruction in Brewing of Berlin that this point of 
view has been recognised and generally adopted as 
the basis for the full utilisation of yeast. When 
the Institute began its work on yeast drying in 
1910, it appeared that in some places yeast-driers 
were already at work (the apparatus of Max Oschatz, 
of Dresden, at the Schultheiss brewery, 2nd division, 
Berlin, and the apparatus of Emil Passburg, of 
Berlin, at the Marmite Food Extract Company, in 
London). The Institute organised a prize competi- 
tion for yeast-drying apparatus, and thus furthered 
the development of the yeast-drying industry. The 
results of the competition showed that the German 
machine industry is capable of meeting the demands 
made upon it by any industry. All the yeast-driers 
tested at the competition were cylinder apparatus, 
as they are much used in the industries, and espe- 
cially for potato-driers (turning out potato flakes), 
of which a great number have been set up in 
Germany. German agriculture may note with 
satisfaction that the potato-drying industry has 
been the model which yeast-drying has followed. 
Of the existing yeast-drying systems, the greater 
number of apparatus are built by those firms which 
have already made a name by their potato-driers 
for producing potato flakes. Also, the build of 
yeast-driers is, in the main, based on the experience 
gained in the construction of potato-driers. The 
principle upon which all these apparatus are de- 
signed is essentially the same. The moist yeast 
passes over steam-heated cylinders, dries in fractions 
of a minute on them, and is continuously scraped 
off the revolving cylinders by stationary blades. 

The section of alimentary physiology of the 
Institute of Fermentation Industries in Berlin, to 
which the Institute of Experiment and Instruction 
in Brewing is attached, has also supplied the scien- 
tific and practical foundations for the practice of 
feeding dry yeast. Formerly, very little was known 
on this subject. Now, thanks to the researches of 
Voltz and his collaborators, Paechtner and Bau- 
drexel, carried out in the above section, it is known 
that dry yeast is one of the richest concentrated foods, 
that it is relished and well assimilated by all kinds 
of live stock, and that it ts especially suitable for 
fattening purposes. The writer was the first to 
draw attention to the fact that dry yeast is not 
one of those foods the price of which corresponds 
to its calculated food value (like potatoes, maize, 
barley), but belongs to those whose price, owing to 
special dietetic properties, lies considerably higher’ 
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than their calculated food value would warrant 
(oats, fish-meal, flesh-meal). 

The above researches furnished the following 
data.:— 

Sheep utilise 94 per cent. of the organic matter, 
88 per cent. of the crude protein, and nearly 
10) per cent. of the nitrogen-free extract of the 
dri3d yeast, which has a higher nutritive value 
than cottonseed meal. 

For horses, more than half of their grain ration 
may be replaced by a corresponding quantity of 
nutritive substance in the form of dried yeast and 
dried potatoes without prejudice to their health, 
appearance, or performance. 

For pigs, a mixture of dried potatoes, dried yeast, 
and some barley, without any dairy by-products, 
forms a suitable, rapidly-fattening ration for young 
animals. 

For pouliry, as regards laying, and for the fattening 
of geese and the quality of their flesh, dried yeast- 
proved equal to meat meal (calculating equal 
amounts of nutritive units). 

With milch-cows, the use of dried yeast increases 
the butter-fat contents of the milk. 

In numerous cases it could be demonstrated that 
feeding the mixture of dried potatoes and dried 
yeast, which has been recognised as very suitable, 
allows of considerable economy in the cost of keep- 
ing live stock. (The essential results of these re- 
searches are colleéted in the papers of Völtz, 
Paechtner, and Baudrexel, ‘‘On the utilisation of 
dried yeast by live stocx,” Landwirtschaftliche 
Jahrbiicher, 1912.) 

The excellent results which have attended the 
practical use of dried yeast have caused such a 
demand for the new food, especially of late, that 
the supply has fallen decidedly short, notwith- 
standing the fact that between 1910 and 1913 the 
number of yeast-drying works has risen from five 
to twenty-six (of which eleven are in Germany). 
Correspondingly to the increased demand, the price 
has risen in the same period from 8s. or 9s. to 
10s. 6d. or 11s. 6d. per cwt. But the highest limit 
is not yet reached, because the present price does 
not correspond to the real value of dried yeast, 
which consists, to a great extent, in the increased 
appetite that this food gives. 

The German brewing industry alone is capable 
of turning out every year about 20,000 tons of this 
valuable food. ’ 

For farmers, it will be interesting to learn that 
they have, often not knowing it, practised feeding 
yeast for a number of years, when they have used 
distillers’ refuse. This refuse contains all the yeast 
which forms during the fermentation of the mash. 
In this connection the following calculations may 
be made :— 

100 parts in weight of distillery refuse contain 
4 parts of yeast (calculated as compressed yeast). 
11 gallons of this refuse per head of cattle daily con- 
tains 4°4 lbs. of yeast. For every 100 gallons of 
pure alcohol, 400 lbs. of yeast are formed, and as 
in the German potato distilleries about 61,000,000 


i 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


. 769. 


~ 


gallons of pure alcohol are produced every year, 
the farms that distil potatoes feed to their stock 
about 117,500 tons of yeast, equal to 35,425 tons of 
dry yeast. om 

The yeast content of distillers’ refuse is not its 
least valuable part. For those farms which have 
no such refuse, or possess it in insufficient quantity, 
brewers’ dried yeast is a valuable substitute. 

The yeast intended for stock feeding is not freed 
from its bitter principle before drying, but is 
worked up as it comes from the fermentation vat. 
The Institute for Experiments and Instruction in 
Brewing in Berlin has, however, undertaken to free 
the yeast carefully from the hop resin that it con- 
tains, in order to prepare it as human food. The 
work done in this direction has led to surprising 
results. By means of a competition it has been 
shown that this purified dried yeast (food yeast) 
can be used in the preparation of a number of 


savoury dishes and renders good service in domestic 


economy. Experiments made on a number of 
persons have proved that this food yeast is whole- 
some and easily digested, and that, to a great 
extent, it can replace meat in human food. In the 
course of these investigations it was ascertained 
that 11b. of this food yeast was equal in food 
value to 3:3 lbs. of average fat beef. But it is not 
only an article of food, but, as it has been demon- 
strated by a number of medical experiments, it is 
also a means of invigorating weakened organisms. 


Its power of giving an appetite to debilitated 
subjects who suffer from inappetence is especially 
to be mentioned. This specific action of food 
yeast is, perhaps, due to its not indifferent lecithin 
content. The preparation of food yeast has 
been for the last eighteen months carried on ` 
regularly in a properly-equipped purifying and 
drying installation, and the prepared yeast is daily 
gaining ground as an invigorating article of food. 
There is the prospect that this branch also of yeast- 
drying will soon develop to an independent industry. 
The chief consumption of this food yeast will not 
be so much in private households as in the food 
industry, where there is a great demand for savoury 
material rich in protein. At the present price of 
2s. 22d. per 1b., and considering equal quantities of 
nutritive elements, food yeast is cheaper than meat. 
And in the wholesale transactions with the food- 
factories, the prices might be considerably reduced. 

According to the present state of the technique, 
all the excess yeast of German breweries could 
yield a yearly output of 18,750 tons of food yeast— 
equivalent to about 45,200 tons of medium fat beef. 


‘The raw material is sufficient to give rise to an 


important industry. How much of the excess of 
brewers’ yeast will eventually be put to this use 
cannot be foreseen. For the moment the bulk of 
dried yeast will be used for the preparation of yeast 
for live stock, and the production of food yeast will 
form only a branch of this industry. l 
It must also be remembered that the use of yeast 
as food is, to a certain extent, no novelty, for yeast 
has always been consumed in the shape of bakers’ 
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goods, and in considerable quantities, too, amount- 
ing in Germany alone to 147,000 tons (calculated 
as compressed yeast) per year, as the 49,000 tons of 


yeast required by the bakers becomes three times 
as much in the dough. 


- THE QUEBEC MARRIAGE LAW. 


Whilst the militant suffragettes of England are 
committing acts of violence in order to gain the 
suffrage, the suffragists of Canada are striving 
earnestly, but by reasonable and moderate means, 
to attain the same end. 

The women of the Province of Quebec are 
especially anxious to secure the suffrage because 
they hope by this, apparently the only means, to 
alter the Quebec Marriage Law, which contains 
some startling inequalities, and which savours 
more of the conditions of medieval times than of 
twentieth-century life. 

In view of the immense emigration to Canada 
during the last few years, and especially during 
the current year, this law is of serious interest and 
should be carefully studied by intending settlers. 
Colonial agents and the daily press, in their anxiety 
to encourage emigration, set always before the 
public the benefits to be gained in the new land. 
Little is said of the disadvantages, and yet, by not 
sufficiently weighing and considering the said dis- 
advantages, many an emigrant has found himself 
or herself in a difficult or dangerous position. 

It is to settlers who marry in the Province 
of Quebec that a word of warning is specially 
addressed. It often happens that an engaged 
couple separate for a time in order that the man 
may make a home in the new land. Later, when 
they wish to be married, it may not be convenient 
for the man to return to the old country for the 
ceremony. The girl comes out to Canada, and, if 
their home is to be in that part of the country, 
they are married in the Province of Quebec. This, 
by the way, is not a county the size of Yorkshire 
or Devonshire. It is a tract quite seven times the 
size of England, and, although large tracts are un- 
populated, contains the cities of Montreal, Quebec, 
St. John’s (New Brunswick), Hull, St. Hyacinthe, 
Valleyfield, and other industrial centres. 

As soon, then, as it can be arranged, the couple 
are married according to the laws of the Province 
of Quebec, which are peculiar and restricting, and 
which differ from the marriage laws obtaining in 
other Provinces of the Dominion. At the same 
time, such is British carelessness in such matters, 
. many knots are tied, even in the course of a single 
year, without the couples having more than the 
slightest notion that such disabilities exist. 

Canadians, having suffered much from the inade- 
quate provisions of the Quebec marriage law in 
the past, are at length bestirring themselves to get 
it altered. 

Madame Gerin-Lajoie, a French Canadian, a 
brilliant student of law and the wife of one of 
Montreal’s leading advocates, has compiled a 
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treatise, a considerable part of which deals with 
the subject. In it are clearly set forth the dis- 
advantages under which her countrywomen labour. 
The gist of Madame Lajoie’s statements of the 
marriage law of Quebec are contained in the 
following paragraphs. 

Briefly, there is no Married Women’s Property 


‘Act (as we know it at home) in the Province of 


Quebec. Things are very considerably worse there 
than they were in early Victorian England and be- 
fore. Couples married without a marriage contract 
are governed by a common law, which is that of 
“community.” This means that whatever property 
there is belongs to a common fund, of which the 
husband becomes the proprietor and master. The 
rights of the two are very unequal because, though 
in theory the two share alike, there is nothing to 
prevent the husband from dissipating the common 
fund by recklessness and extravagance, he being 
the administrator. The wife, on the other hand, 
cannot administer, so the husband is never in 
danger of losing. 

“ Private property,” that is to say, personal 
property other than the common property, may be 
possessed by either of the consorts; but this does 
not include revenues, and the husband alone 
administers the private property of himself and 
his wife. He handles it as proprietor, not merely 
as administrator. 

A marriage contract can be made, however, under 
which there is a separation of property. Separa- 
tion of property is a covenant by which each of 
the consorts retains his or her private property. 
The wife possesses the administration of her pro- 
perty, subject to the obligation of contributing 
according to her means to the expenses of marriage 
and the support of the children. She receives the 
sums due for the administration of her property, 
and gives receipts for these, and also uses the 
revenues as she pleases. But the liberty thus con- 
ferred upon her in regard to acts of administration 
does not relieve her from the incapacity under 
which she labours as a married woman; and this 
incapacity prevents her from doing alone any act 
which would tend to the alienation of her immove- 
ables. She can only act with the authorisation 
of her husband, or, failing that, of the court; and 
without such authorisation she cannot dispose of 
her property. 

Many wives choose to be married under a 
“separation of property” contract. They think 
it makes the position more secure than under the 
legal community. They do not realise, however, 
that if the husband dies without a will the wife's 
position remains exactly what it was under the 
marriage contract. He might have been a com- 
paratively poor man at marriage and a millionaire 
at death, but the wife cannot lay claim to his 
millions. She can only claim the sum assessed to 
her at marriage. 

Again, under both the`‘“ community” and 
«separation ” contracts, it is not possible ‘for a 
man to enrich his wife during marriage, save by 
jewellery and such personal gifts. A 
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To avoid the inconveniences of this arrangement, 
the curious custom of ‘dons d'avenir ”—gifts for 
the future—has long been practised. This means 
that at the marriage the man may give his wife an 
imaginary sum to come to her in the future. He 
can state any imaginary figure, notwithstanding 
the fact that at the time he makes the gift he may 
own little or nothing. This gift is paid as he makes 
money. Creditors have often been the loser by 
“ dons d’avenir,” as the money that should be theirs 
is set aside, sometimes fraudulently, as part of the 
“ don d’avenir’”’ of the marriage contract. 

The marriage law of Quebec is founded on the 
old Roman Law. 

It is not possible within the limits of a brief 
article to deal with all the contradictions and 
absurdities of the system. Enough has been said, 
however, to show that the matter calls for the 
attention of intending settlers. 


POSITIVE RAYS OF. ELECTRICITY.* 


The first part of the paper contains a discussion 
of the evidence afforded by the positive rays as to 
the nature of the ionization of the gases in a 
discharge tube and the properties of atoms. The 
positive rays consist of — 

1. Atoms with one positive charge. 

2. Molecules with one positive charge. 

3. Multiply charged atoms. 

4. Atoms with one negative charge. 

5. Molecules with one negative charge. 

All the diatomic gaseous elements which have 
been examined furnish both atoms and molecules 
with single charges. The proportion of atoms to 
molecules varies very largely with the conditions 
of the electric discharge, and evidence is given 
that the charged atoms and molecules are pro- 
duced by different processes. It is suggested that 
the ionization which gives rise to molecules is 
due to cathode rays, while the charged atoms 
are produced by the impact of charged atoms 
and molecules. 

All the elements examined, with the significant 
exceptions of hydrogen and a substance of atomic 
weight 3 (X,), furnish, under certain conditions, 
atoms with more than one charge. The power of 
acquiring multiple charges seems to be connected 
with the atomic weight rather than with the 
valency or other chemical property of the atom. 
Thus the atom of mercury, the heaviest atom 
investigated, can have as many as 8 charges, 
crypton 5, argon 3, while the lighter atoms, as a 
rule, have only 2. No undoubted case of a doubly- 
charged molecule of an element or compound has 
yet been discovered. 

The negative charge is found on the atoms of 
some elements, e.g., hydrogen, oxygen, carbon, 
sulphur, chlorine, but not on the atoms of nitro- 
gen, helium, neon, argon, or mercury. It may be 


* Abstract of the Bakerian Lecture delivered by Professor 
Sir J. J. Thomson, 0.M., F.R.S., before the Royal Society 
on May 22nd, 1913. 
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regarded as an indication of the chemical activity 
of the atom, in so far as this depends upon the 
intensity of the electric field outside the atom. 
No negatively electrified molecules of compounds 
have been observed; the only cases of negatively 
electrified molecules of elements are those of 
oxygen and carbon, and these only occur when the 
elements are liberated from special types of com- 
pounds. 

The second part of the paper deals with the use 
of these rays as a method of chemical analysis. 
Several applications of the method are considered. 
The first of these is to the detection of rare gases 
in the atmosphere. It is shown that while none 
of the heavier gases in the atmosphere occurring in 
quantities comparable with that of Xenon have 
escaped detection, this is not the case with the 
lighter gases. 

“ Neon,” it is shown, is not a simple gas, but a 
mixture of two gases, containing a large quantity 
of a gas of atomic weight about 20, and a much 
smaller quantity of cone with an atomic weight 
about 22. The “22” gas was first observed in 
samples of residues of liquid air supplied by Sir 
James Dewar, and has since been found in every 
specimen of neon examined, including a specimen 
kindly supplied by M. Claud, of Paris, and a very 
carefully purified sample of neon prepared by Mr. 
Watson. The sample from M. Claud contained a 
small quantity of asubstance with atomic weight 3, 
whose properties are discussed later on. 

Another application of this method was to the 
analysis of the gas in a small glass tube in which 
30 mg. of radium bromide had been sealed for 
more than ten years; in addition to helium, the 
gas contained considerable quantities of “ neon,” 
or some element with very nearly the same atomic 
weight; there was also a trace of argon in the gas, 
a little more than I should have expected from the 
volume of air in the tube, although the difference 
was not very great. 

The other application of the method is to the 
investigation of the properties of a substance for 
which m/e = 3, X,. This gas is given off by most 
solids when they are bombarded by cathode rays. 
Reasons are given for concluding that the substance 
is not the carbon alone with four charges. 

The gas has the following properties :— 

It can pass through tubes containing red-hot 
copper oxide, and then over potash without being 
absorbed. 

It is not changed when sparked for a long time 
with an excess of oxygen, the oxygen being subse- 
quently removed by phosphorus. 

It can pass over metallic sodium without being 
absorbed, nor does it disappear when heated along 
with sodium vapour. 

It is absorbed by charcoal cooled with liquid air, 
but it can circulate through a glass spiral immersed 
in liquid air without being condensed. 

It combines with mercury vapour when an 
electric discharge is sent through the mixture; 
it also combines to some extent with red-hot 
copper when passed slowly over it. If stored over 
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mercury vapour it seems to diminish, though very 
slowly. I have detected it after it has been stored 
for several weeks. 

The study of the positive-ray photograph indi- 
cates that the substance is monatomic, and gene- 
rally it seems to be similar in its behaviour to the 
inert gases, although its chemical properties are 
apparently a little more energetic. 


OBITUARY. 


Henry Pocxiinaton.—Mr. Henry Pocklington, 
who died at Leeds on the 18th inst., was for thirty 
years local manager of the Commercial Union 
Insurance Company. He joined the Royal Society 
of Arts in 1898, and he was also a member of the 
Society of Chemical Industry, the Royal Micro- 
scopical Societies, and various other scientific 
bodies. At one time he conducted some researches 
for the Royal Pharmaceutical Society into the 
adulteration of food and its detection by micro- 
scopical methods. He was a keen photographer, 
and devoted much attention to microphotographs. 
Deeply interested in education, he took a prominent 
part in forming the Mechanics’ Institutes of the 
North of England, and many of the popular science 
classes in Leeds, Hull and Bradford owe their 
origin to him. 


NOTES ON BOOKS. 


GARDEN CRAFT IN Europe. By H. Inigo Triggs. 
London: B. T. Batsford. 35s. net. 


This sumptuous volume will be welcomed by 
the lover of the formal garden, for with the garden 
as “a strip of nature ” Mr. Inigo Triggs at present 
hardly concerns himself. 

Although he disclaims any attempt at an 
exhaustive treatment of his subject—for instance, 
he gives but a passing glance at the gardens of 
Norway, Sweden, and Russia—the author shows 
that he possesses a very wide and intimate know- 
ledge of the principal gardens of Europe. His 
first chapter is devoted to ancient gardens. He 
traces the origin of the art of garden design to 
Egypt, Persia, and Assyria, whence it was passed 
on to Greece, and afterwards to Rome. He quotes 
Homer’s account of the garden of Alcinous, and 
gives a plan of Pliny’s villa at Laurentium which 
shows a very elaborate garden plan. So, too, do 
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the illustrations of Sallust’s house at Pompeii, : 


while in tha villa of Maecenas a building was 
excavated in 1874 which is supposed to have been 
a conservatory with a heating system. Perhaps it 
was with reference to this building that Martial 
wished he were his friend’s apple tree rather than 
his guest, for it was protected from the cold by 
glass or talc, whilst his bedroom had none. 

After a short chapter on the gardens of the 
Middle Ages, we proceed to the Italian garden and 
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the French gardens of the sixteenth and early 
seventeenth centuries. The gardens of Versailles 
and their author, André le Nôtre, the very gorgeous 
gentleman whose portrait forms the frontispiece of 
the volume, receive, as they deserve, a chapter to 
themselves. The works were probably begun 
in 1662 or 1663; by 1665 the sum of 1,500,000 
livres had been spent on them, and they were not 
finished till about 1688. Le Nôtre remained for 
forty years in the service of Louis XIV. Probably 
no gardener ever enjoyed such magnificent oppor- 
tunities for practising his craft. Louis gave him 
carte-blanche to do as he chose, and he heaped 
honours and benefits upon him, ‘‘ When Le Nôtre 
was sixty-two, Louis insisted upon making him a 
chevalier of the Order of St. Michael, and suggested 
that he should adopt a coat-of-arms, which sugges- 
tion he laughingly declined, saying that he had 
one ready made—three snails surrounding a spade 
and surmounted by a cabbage leaf.” 

The remaining chapters deal with French 
gardens of the later seventeenth and eighteenth 
centuries, garden design in the Netherlands, 
English gardens of the sixteenth, seventeenth 
and eighteenth centuries, German and Austrian 
gardens, garden design in Spain, and the English 
landscape school and its influence on the Continent. 
A very copious bibliography will be found useful 
by those who desire to make a further study of 
the subject or any branch of it. The book is most 
lavishly illustrated throughout, and it is obvious 
that no pains have been spared by either author or 
publisher upon its production. 


TANNERS’ YFAR- BOOK, 1913. Edited by M. ©. 
Lamb and J. Gordon Parker. London: The 
Technica Publishing Co. 8s. 


This year-book, the organ of the United Tanners’ 
Federation of Great Britain and Ireland, contains 
a great deal of information likely to be of interest 
to all engaged in the tanning industry. The first 
part may be described as an illustrated Who’s Who 
of the tanning world. This is followed by a 
report on the work of the Central Committee of 
the United Tanners’ Federation and of the Light 
Leather Trades Federation for 1912, after which 
we have over twenty pages of statistics relating 
to the import and export trade, and the number of 
persons employed in the industry. The remainder 
of the volume—containing roughly 100 pages out 
of a total of 178—consists of articles by scientific 
experts and others. For instance, Professor H. R. 
Procter writes on “ The Acid Deliming Process” ; 
Mr. J. R. Blockly on “The Graphical Method of 
Recording Results’; Dr. J. Gordon Parker on 
“The Mimosa Bark Industry of South Africa”; 
Professor E. Stiasny on “ An Artificial Tannin ”— 
Neradol D; and Mr. M. C. Lamb on “ The Analysis 
of Various Hast Indian Tanned Hides.” From 
this short summary it will beseen that, in addition 
to the official particulars, the volume contains a 
good deal of original information which raises it 
to a very high place among industrial year-books. 
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A PRoGRESSIVE Courses or Précis WRITING. By 
F. E. Robson, M.A. Henry Frowde; Oxford 
University Press. 2s. 6d. 

This volume consists of an introduction and two 
parts. In the introduction the author gives some 
clear and sensible rules as to the methods of précis 
writing, together with the instructions laid down 
by the most important of the bodies who examine 
in this subject; he also takes an example of official 
correspondence, offers some notes on it, and makes 
out a model précis. Part I. consists of exceedingly 
short and simple passages intended for beginners, 
while Part II. contains longer and more difficult 
exercises, The passages seem to be well graduated 
as regards difficulty. To the private student the 
value of the work would be greatly increased if a 
model précis were supplied for each specimen. It 
is, however, intended for use in schools, and one 
knows the danger of supplying keys in these 
circumstances, 


GENERAL NOTES. 


THE ORANGE INDUSTRY IN THE AzoRES.—Orange 
culture reached its height in the Azores in 1872, 
during which year over 300,000 cases were exported, 
the declared value being over £120,000. England 
was the principal purchaser. Since 1872 the crop 
has fallen off, until to-day practically no oranges 
are exported. The reasons given are Spain’s 
competition, disease, and unscientific treatment of 
the trees and fruit. 
is in an unsatisfactory condition; the trees are 
neglected, and fully half of the ripe fruit, it is 
estimated, is destroyed by rats. Windfalls retail 
at approximately 5d. a hundred, and thousands of 
them are left on the ground to rot. To-day, the 
retail selling price of good fruit varies from 24d. to 
10d. per dozen. Two species are grown—“ San 
Miguel” and ‘‘ Selecta.” The former ripens from 
December till June, and the latter are at their best 
from June till September ; thus it will be seen that 
there is ripe fruit nine months ofthe year. Experts 
have declared the St. Michel’s “Selecta” to be 
superior to any orange grown, even surpassing in 
flavour the oranges of Cape Verde Islands, of 
which the “ Selecta ” is a native. 


OLIVE-OIL PRODUCTION IN JAPAN.—The climate 
and the soil of Southern Japan (the islands of 
Kyushu, Shikoku, and the southern provinces of 
the main island) are admirably adapted to the 
cultivation of the olive tree. With a view to 
extending this cultivation throughout the districts 
of Japan suitable to its growth, the Department of 
Agriculture and Commerce has recently granted a 
sum to encourage the production of olive oil. At 
present this production is very limited, and the 
quality of the oil preduced is far from coming up 
to the standard of European oil. The sum granted 
is to be expended in the purchase of modern olive- 
presses, the analysis of the oils, and bringing up 
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subsequent productions to foreign standards. The 
experiments are to be carried out on a small 
experimental farm in Kagawa prefecture, on the 
island of Shikoku, where the climate corresponds 
to that of the island of Kyushu, and to the climate 
of Southern California. If the attempts at 
standardisation are successful, it is thought that 
a great impetus will be given to planting olive 
trees, and the olive-oil industry. The increased 
demand for Japanese sardines abroad has led to an 
increase in the demand for olive oil to be used in 
canning these fish, and this attempt to build up a 
new industry in the production of olive oil is a 
direct result of the increased value of the oil 
imported for the use of the sardine canning trade. 


A NATIONAL LIBRARY FoR THE Burinp.—It will 
be remembered that Mr. Henry J. Wilson, in the 
paper on “ The Education and Employment of the 
Blind” which he read before the Society in 
February last, described the work carried on by 
the National Lending Library, whose premises are 
at 125, Queen’s Road, Bayswater. A meeting was 
held on the 14th inst. at the lodgings of the Vice- 
Chancellor of Oxford, when the following resolution 
was carried unanimously :—‘‘That this meeting 
calls for the establishment of a national public 
library for the blind, to be supported by public 
funds.” The Vice-Chancellor was in the chair, and. 
the Mayor of Oxford and the Librarian of the 
Bodleian were amongst those present. As a result. 
of the meeting, a committee was appointed to- 
furthe? the objects of the resolution. 


BRITISH SCHOOL OF ARCHAEOLOGY In EGYPT.— 
The annual exhibition of antiquities from Tarkhān, 
Gerzeh, and Memphis, discovered by Professor 
Flinders Petrie and students, will be held from 
June 30th to July 26th, at University College, 
London. 


EDINBURGH MATHEMATICAL COLLOQUIUM. — 
Under the auspices of the Edinburgh Mathematical 
Society, a mathematical colloquium will be held 
in Edinburgh during the week beginning Monday, 
August 4th, 1913, and lasting five days. The 
following courses have been arranged for:—(a) A 
course of five lectures by A. W. Conway, Esq., 
M.A., D.Sc., Professor of Mathematical Physics,. 
University College, Dublin, on “The Theory of 
Relativity and the New Physical Ideas of Space 
and Time.” (b) A course of five lectures by 
D. M. Y. Sommerville, Esq., M.A., D.Sc., Lecturer- 
in Mathematics in the University of St. Andrews,. 
on “ Non-Euclidean Geometry and the Foundations 
of Geometry.” (c) A course of five lectures and 
demonstrations by E. T. Whittaker, Esq., Se.D., 
F.R.S., Professor of Mathematics in the University 
of Edinburgh, on “ Practical Harmonic Analysis 
and Periodogram Analysis; an Illustration of 
Mathematical Laboratory Practice.” No pre- 
liminary knowledge will be required for this 
course beyond an acquaintance with trigonometry. 
The methods will be applied to analyse data 
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derived from physical, meteorological, and astro- 
nomical observations. By the courbesy of the 
Edinburgh University Court, the lectures and 
demonstrations will be given in the mathematical 
class-rooms and in the newly-equipped mathe- 
matical laboratory of the University. 


ORYZANIN: A FoOOD-CONSTITUENT OF RICE- 
HUSKS.—Messrs. V. Suzuki, T. Shimamura, and 
S. Odake contribute an interesting article to the 
Biochemische Zeitschrift, in which they give the 
‘results of some four years’ experiments and in- 
vestigation in connection with the value of rice- 
husks as a food. It was noticed by Hijkmann in 
1897 that fowls fed solely on decorticated rice 
lost their appetite and wasted away, and he further 
found that the condition produced by this diet 
bore striking resemblance to the human disease 
known as beri-beri. On the other hand, as soon 
as they were fed on whole rice they rapidly 
recovered, and from this the authors drew the 
conclusion that there is a constituent in the husks 
which prevents or cures this disease. As a result 
of their investigations, they were able to detect 
the-existence, in the alcoholic extract of the husks 
which had previously been freed from fat, of a 
nitrogenous and alkaloidal body, to which they 
have given the name of oryzanin. After a number 
of feeding experiments with pigeons, fowls, mice, 
and dogs, the authors have come to the conclusion 
that oryzanin has a very-special function in animal 
nutrition, as important, indeed, as that of the 
nitrogenous substances, fats, carbohydrates, and 
salts. When the animals were fed with artificial 
foods made up of albuminoids, carbohydrates, fats, 
and salts, but without oryzanin, they could not 
be kept alive for any length of time: e.g., dogs fed 
on boiled meat and husked rice had completely 
wasted away after three or four weeks, while they 
rapidly recovered when 0°3 gr. of oryzanin was 
added to their food. It would appear that oryzanin 
is also found in lesser proportions in many other 
food substances, such as wheat-bran, bread, barley- 
bran, oats, cabbages, soy, malt and horse-radish ; 
of these barley-bran contains the largest amount, 
about one-fifth of what occurs in rice-husks. From 
the point of view of the diet and hygiene of people 
who, like the Japanese, make husked rice the basis 
of their food, the importanve of oryzanin can 
hardly be overestimated. 


- 


SCHOOL OF ART WooDCARVING.—According to 
the report of the London County Council’s inspec- 
tion for 1911-12, the work of this institution is 
excellently conducted and very satisfactory results 
are being achieved. The practical instruction 
leads to a high standard of technical skill, and the 
general instruction in history of ofnament, design, 
etc., is carefully arranged to bear upon the special 
craft work, so that an excellent general curriculum 
is sscured. The progress made by new pupils is 
noticeably good, and the standard attained by the 
more advanced pupils is indicated by the satisfac- 
tory positions which they are able to secure on the 
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completion of their course of training. The diffi- 
culty of securing individuals with a real talent for 
woodcarving at the age for entering the school is 
one peculiar to this type of school on account of its 
specialised character, and it is desirable that such 
elasticity should be maintained that pupils of good 
technical ability, but Jacking a special gift for 
carving, should be capable of transfer to the Shore- 
ditch Technical Institute for cabinet-making or 
the Brixton School of Building for building trades. 
The proximity of the school to the South Kensing- 
ton Museum is a feature of considerable value to 
the students, and advantage is taken of the exhibits 
there to a greater degree than is possible in most 
other schools. 


Russian Hemp.—Russia produces annually about 
236,000 tons of hemp fibre, one third of which is . 
exported. The hemp plant is cultivated principally 
by the peasant class on account of the cost and 
hard work which its preparation for the market 
demands. The plant, which ripens in late August, 
is cut by hand, with knives fashioned somewhat 
like those used in America in harvesting corn. 
The heads are severed from the stalk, and the 
seeds used for the production of hemp oil or for 
sowing in the following year. The stalks are placed 
in ponds or special wells for about three weeks, 
they being thus thoroughly soaked, so that the 
fibrous skin or bark may be separated from the 
stalk. They are then spread in the yards of the 
peasants to dry, and afterwards crushed by hand 
or with a wooden crusher. By this time the 
substance of the stalk is thoroughly crushed and 
separated from the fibre, which is tied carefully, 
and carted to the market ready for the factory. 
Tt is here that the hackling generally takes place, 
although sometimes the villagers do it themselves. 
The average villager hackles 120 to 180 lbs. a day. 
The cost of such labour ranges from 1s. 8d. to 3s. 
per day, according to the ability of the workman 
and the location of the hemp-fields. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, JUNE 23...East India Association, Caxton Hall, 
Westminster, S.W., 4.15 p.m. Meherban Naray- 
anrao Babasahib, Chief of Ichalkaranji, ‘‘ What 
has Britain done for India?” 

Geographical Society, Burlington-gardens, W., 
8.30 p.m. Messrs. G. C. Chisholm, H. O Beckit, 
and A. G. Ogilvie, ʻA Geographical Excursion 
across the United States.” a 
TUESDAY, JUNE 24...Asiatic Society, 22, Albemarle-street, 


W., 3.45 p.m. Adjourned discussion on Mr. 
Thomas’s paper, ‘“‘ The Date of Kanishka.” 


WEDNESDAY, JUNE 25...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4 p.m. Annual General 
Meeting. 

Geological Society, Burlington House, W., 8 p.m. 


THURSDAY, JUNE 26...Antiquaries, Society of, Burlington 
House, W., 8.30 p.m. 


FRIDAY, JUNE 27...Physical Society, Imperial College of 
Science, South Kensington, S.W., 5 p.m. 
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NOTICE. 


EXAMINATIONS. 

The results of the Advanced Examinations 
(Stage III.) were published on the 25th inst. 
The results of the Intermediate Examinations 
(Stage IT.) will be published towards the end 
of July, and those of the Elementary Examina- 
tions (Stage I.) in August. 


PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 


The one hundred and fifty-ninth Annual 
General Meeting for receiving the Report of the 
Council, and the Treasurers’ Statement of Re- 
ceipts and Payments during the past year, and 
also for the Election of Officers and New 
Members, was held in accordance with the 
By-laws on Wednesday last, June 25th, at 
4 p.m., Lorp Sanperson, G.C.B., K.C.M.G., 
Chairman of the Council, in the chair. 


THE SECRETARY read the notice convening 
the meeting, and the Minutes of the last 
Annual Meeting. 


The following candidates were proposed, 
balloted for, and duly elected members of the 
Society :— 

Allerton, Ernest C., 162, London-road, N., Lowe- 

_ stoft, Suffolk. 

Barton, Edward Gustavus Campbell, Queensland 
Unive sity, Brisbane, Queensland, Australia. 

Burt, James Alexander, 64, Cromwell-avenue, High- 
gate, N. 

Cantley, Thomas, Nova Scotia Steel and Coal 
Company, Ltd., New Glasgow, Nova Scotia, 
Canada. 

Chang Chen Hsun, Counsellor, 93, Des Voeux-road 
West, Hong-Kong, China. 


Charlton, Thomas Gardhouse, 
Chatsworth-square, Carlisle, 


A.R.I.B.A., 19, 


Dickson, John Fenwick, 1216, Main-street, Houston, 
Texas, U.S.A. 

Fairbank, Major Charles Oliver, M.D., Petrolia, 
Ontario, Canada. 

Fearing, Daniel Butler, Newport, Rhode Island, 
U.S.A. 7 

Green, Ralph Ernest, Chorley-road, Boar’s Head, 
Wigan. 

Ho Kim Teik, Messrs. Chow Kit & Co., Kuala 
Lumpur, Federated Malay States. 

Ives, Harry William Maclean, Assoc.M.Inst.C.E., 
K.I.H., 2, Channel-view, Bexhill-on-Sea. 


Izat, James Hamilton, Bilaspur, Bengal-Nagpur 
Railway, Central Provinces, India. 


, Kammerer, Jacob Andrea, Toronto, Canada, 


Knight, John Frederick, 20, Hanover-square, W., 
and 81, Tulse-hill, S.W, 

Lawrence, Henry Staveley, I.C.S., Merlswood, 
Eastbourne, and Hast India United Service Club, 
St. James’s-square, S.W. 

McLeod, Frederick, South Metropolitan Gas 
Company, 709, Old Kent-road, S.E. 

Mawson, Clarence, A.R.C.A., Clevancy, Hill Cliffe, 
Warrington. 

May, James, 3, Norfolk-gardens, Ilford, Essex. 

Mukerji, P. N., M.A., 25/3, Scott’s-lane, Calcutta, 
India. 

Naito, Hisahiro, Kashiwazaki, Echigo, Japan. 

Norris, Major Stephen Leslie, R.E., Fox How, 
Godalming, Surrey; and Atheneum Club, S.W. 

Oakley, Harold, 14, Henrietta - street, Covent’ 
Garden, W.C. 

Perkins, Mrs. May Olcott, c/o Messrs. Brown; 
Shipley & Co., 123, Pall Mall, S.W. 

Pittar, G. F. aoe M.Inst.C.E., Glencroft, Belve! 
dere- avenue Wimbledon, S. W. : 

Rodger, Anderson, 38, Victoria-street, S. W. S 

Stirrup, Walter, F.R.I.B.A., 14, Richmond- bernates 
Blackburn. 

Strathy, Stuart, Royal Bank of Canada, Toronto, 
Canada. 

Sutherland, John Donald, Ardconnel Lodge, Oban, 
Scotland. 

Tambyah, T. Isaac, 26, Highbury-grove, Highbury, 
N., and Colombo, Ceylon. 
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Vroom, Hendrik, F.R.G.S., The Bridge House, 
Elmira, Gold Coast Colony, West Africa. 

Watters, Daniel M., M.Am.I.M.E., The Seattle 
Engineering Co., 2557, Eleventh Avenue West, 
Seattle, Washington, U.S.A. , 

~Welby, Captain Glynne Everard Earle, c/o Messrs. 
Holt & Co., 3, Whitehall-place, S.W. 

Wissler, Frederick, Heath House, Blackheath, S.E. 


Young, Professor J. M., Collegeof Hawaii, Honolulu, 
Hawaiian Islands. 


THE CHAIRMAN appointed Sir Gilbert Thomas 
Carter, K.C.M.G., and Mr. Samuel Lloyd Stacey 
scrutineers, and declared the ballot open. 


~~ 


THE SECRETARY then read the following— 


REPORT OF COUNCIL. 


I.—ORDINARY MEETINGS. 


The Wednesday evening meetings for the 
past session have been well attended, and the 
papers read have been quite up to the high 
standard of recent years. One special charac- 
teristic was certainly the unusually large pro- 
portion of papers which dealt with industrial 
subjects. Such subjects have always provided 
a majority of the papers, but this year the 
proportion has been larger than usual. From 
the fact that they all attracted reasonably 
large audiences, it may be taken that this atten- 
tion of the Society to the principal object of its 
foundation is appreciated by the members and 
their friends. 

The session commenced on November 20th 
in the usual way with an Address by the 
Chairman of the Council (Lord Sanderson), who 
took for his principal subject, “The Develop- 
ment of International Intercourse.” In his 
Address at the commencement of the previous 
session the Chairman had traced in brief out- 
line the progress made from an early date. On 
the present occasion he examined the causes 
and effects of that progress, and while admitting 
certain dangers and drawbacks, expressed his 
belief in the gradual advance of the human race, 
and in the truth of the saying that, on the 
whole, ‘‘ the present times are the best.” 

The paper read at the second meeting was a 
brilliant address by Mr. Harold Cox, to which 
the writer gave the title of “ Political Economy 
as a Code of Life.” His views are summed up 
in his statement that “ the ideal of the political 
economist should be to guide the human race 
in the pursuit of those forms of happiness which 
are dependent on the production and distribu- 
tion of wealth.” In the main, Mr. Cox’s paper 
was a criticism of the benevolent philosophy 
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now put forward by many earnest socialists and 
philanthropists, and an attempt to show that 
progress was more safely made if the State 
guided its action by sound, though austere, 
economical principles. 

The next paper was the first of the long series 


- already referred to, dealing with essentially | 


industrialtopics. It was by Mr. A. Zimmermann 
on “'The Manufacture of Sugar from Wood.” 
The importance of this paper lay in the 
fact that if such an article of commerce 
as sugar could be manufactured from sawdust, 
the door would be opened for the production 
of a large number of substances, available 
for food and other purposes, for the supply 
of which we are now obliged to rely upon the 
slow processes of Nature. Mr. Zimmermann 
summarised the progress which had already 
been made in the conversion of carbohydrates, 
and he showed that, although a great deal more 
work remained to be done before the sanguine 
anticipations of some of the enthusiasts could 
be realised, yet distinct progress had been made 
—progress which justified considerable hope of 
future development. Another paper also be- 
longing to the industrial products class was the 
valuable one on ‘Natural and Synthetic 
Rubber,” by Dr. Mollwo Perkin. Here, again, 
the anticipations have rather exceeded the 
results. But here, also, distinct progress has 
been made in the synthetic production of a 
natural material, and that progress was ably 
indicated by Dr. Perkin. 

"Fhe only paper this session on a purely 
artistic subject was that read at the last 
meeting before Christmas by Mr. Joseph Pennell, 
on ‘‘ The Pictorial Possibilities of Work.” In it 
Mr. Pennell dealt with the artistic possibilities 
of such apparently prosaic subjects as modern 
ironworks and the like, illustrating his ideas by 
numerous specimens of his own work, the most 
remarkable of which was the fine series of 
recent etchings made of the Panama Canal 
works. 'These sketches presented characteristic 
features and effects selected by Mr. Pennell for 
their pictorial qualities. They therefore con- 
veyed a very different idea cf those works from 
that suggested by the numerous photographs 
and plans previously exhibited before the 
Society, and shown elsewhere in various papers 
and publications on the subject. There is no 
doubt cause for congratulation in the fact that 
these works in their unfinished condition should 
have afforded material for the pencil of so 
accomplished an artist, since the time is rapidly 
approaching when they will disappear for ever 
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beneath the waters of the completed- canal, 
with its accompanying reservoirs and locks. 

The important question of the condition of 
British Sea Fisheries has, on various occasions, 
been brought before the Society in several able 
papers. At the first meeting after Christmas a 
useful contribution to this series was furnished 
by Dr. Travis Jenkins in his communication on 
their present condition and future prospects. 

Next in order came a paper dealing with a 
very different type ofsubject. Init Mr. Edmund 
Street (a member of the well-known firm of 
advertising agents) and his partner. Mr. Lionel 
Jackson, discussed the general subject of 
Advertising. Advertising has, during the last 
few years, increased to such an enormous extent 
that it has to be recognised as one of the most 
important developments of modern times. 
However crude and inartistic advertisements 
may have been in the past, there is no doubt 
that the artistic designing of the present adver- 
tising is generally of a higher level, and the 
paper contained an interesting comparison 
between old and modern methods. 

One of the greatest problems of the time is 
certainly that of rendering to the handworkers, 
by whose aid the material of all manu- 
facturing industries is produced, a fair share 
in the product of their labours—in other words, 
giving to the workman his due share of the 
results of his industry, without discouraging 
the supply of capital, without which that 
industry could neither have arisen nor con- 
tinue to exist. One of the proposed schemes is 
that known as the Co-partnership method, and 
this was ably treated in a paper by Mr. Aneurin 
Williams, read at one of the January meetings. 
Mr. Williams came before his audience as a 
professed advocate of the Co-partnership method 
of profit-sharing; but he stated, quite impar- 
tially, not only the advantages of the system 
he preferred, but the difficulties which attended 
any scheme and its practical realisation. Some 
useful additions to the theory were made in the 
full discussion which followed the reading of the 
paper. 

Mr. Leon Gaster has made himself a reputation 
as an enthusiastic advocate of the value of ample 
illumination, and the importance of the subject 
is proved by the success of the special society 
which he has founded for its promotion—the 
Illuminating Engineering Society. It was 
natural, therefore, that his paper on “ The 
Economic and Hygienic Value of Good Tlumi- 
nation” should attract a great deal of attention, 
especially as it came at a time when the question 
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of illumination as applied to factories is the 
subject of a special Government Commission. 
The paper had the advantage of the presence 
of Sir Arthur Whitelegge, the Chief Inspector of 
Factories, in the chair. 

Mr. Clayton Beadle and his partner, Dr. 
Henry Stevens, read a valuable joint paper on 
“ New Sources of Supply for the Manufacture of 
Paper.” The object of the paper was principally 
to introduce the Brazilian plant, Hedychium 
coronarium, the paper-making qualities of which 
were strongly advocated by the writers. But 
the communication was by no means confined 
to the advocacy of this particular material, for 
the paper contained a great deal of useful 
information about other materials, especially 
the now universally used wood-pulp. 

Mr. Ernest Marriage’s paper on “'The Adul- 
teration of Jam” must have come to many of his 
audience as a disappointment, because it went 
to show that the ordinary cheap jam instead of 
being, as many may suppose, a combination of 
all sorts of abominations, was for the most part 
made of materials which could not be con- 
sidered unwholesome, though they were in too 
many instances by no means identical with the 
description of the condiment which appeared on 
the externallabel. 'The paper was, on the whole, 
a useful and impartial discussion of the subject, 
and contained much valuable information—the 
result of considerable personal inquiry into the 
conditions of manufacture. 

The education of the blind and the alleviation 
of their condition are subjects which have often 
been treated before the Society—notably in the 
three papers read here in 1870, 1879, and 1886, 
by the late Dr. Armitage. Mr. Henry Wilson, 
Secretary of Gardner’s Trust for the Blind, 
brought the question up to datein the paper 
which he read last February. A great deal has 
been done of late years in providing literature 
for the blind, and in developing employments 
for them; and in the paper, as well as in the 
discussion which followed it, many suggestions 
for further improvement were made. 

Another subject which has often been treated 
before the Society is that of Forestry and Timber 
Supply. Mr. E. Russell Burdon gave a very full 
account of the most recent development of this 
work by the establishment of a Forestry School 
at the University of Cambridge. The School 
at Cambridge is organised on the same lines as 
those of the successful schools in the United 


States and Canada, though of necessity on a 


smaller scale, and it promises to be a valuable 
help towards the development of scientifie 
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knowledge as regards both the growth and the 
utilisation of timber. 

Yet a third well-worn subject, though it was 
treated in a novel way by Mr. Noel Heaton, was 
the Use of White Lead in Painting. Mr. Heaton 
is distinctly of the impression that no satisfactory 
substitute for white lead has been discovered, 
or, indeed, is likely to be discovered; and he 
showed also that, in spite of the great improve- 
ments in the methods of manufacture which had 
been effected of recent years, thereis yet a great 
deal of room for further advance in this respect. 

It is now nineteen years since Professor Lewes 
delivered before the Society his course of Cantor 
lectures on Explosives. In the paper which 
he read here on April 2nd the important question 
of the testing of explosives, which has for a long 
time been the subject of inquiry by the Home 
Department, was dealt with. Professor Lewes 
gave a very full account of the various methods 
employed in this country and abroad to secure 
the safety of these valuable but extremely 
dangerous agents. The paper gave rise to a 
valuable discussion, not the least important 
part of which was the contribution by the 
Chairman, Sir Henry Cunynghame, 

In 1890 Mr. Frank Bailey read a paper on 
“ Electric Lighting Progress in London.” After 
twenty-three years’ experience he gave the 
Society a second paper dealing, indeed, with a 
very different condition of things. Mr. Bailey’s 
experience as the chief engineer of one of the 
great London electric companies enabled him 
to speak with considerable weight upon the 
matter, and his paper also contained the very 
fullest information obtained from the other 
companies which now provide electric illumi- 
nation for the metropolis. 

Mr. Walter Hancock’s paper on “ The Physical 
Properties of Clay °? was one of real practical 
value, and it gained additional importance from 
the contribution made to the discussion by Mr. 
William Burton, who presided over the meeting. 

‘The architectural treatment of shops is a 
question which, with the practical rebuilding of 
London which is now going on, has lately 
attracted a great deal of attention. Mr. H. YV. 
Lanchester discussed the various considerations 
involved, principally from an artistic, but also 
from a commercial, point of view, and illustrated 
his communication with a large number of 
photographs of the most recent shop buildings 
in London and other capitals. 

The question of providing adequate accommo- 
dation for the Science Collections which have 
for years past been accumulating at South 
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Kensington, was one of growing urgency, and 
it was a satisfaction to all men of science in 
the country when at last the Government was 
persuaded to provide the much-wanted new 
building for a Science Museum. Dr. Ogilvie, 
the Director of the Science Museum, gave at the 
last meeting in April an interesting history of the 
Museum over which he presides, and indicated, 
amongst other points, the classification it is 
intended to adopt for its varied contents. 
These, as was shown by the plans exhibited, 
will be adequately accommodated in the new 
buildings. 

The last paper of the session was that 
contributed on life-saving apparatus by Mr. 
Axel Welin, who is known as the inventor of 
many important improvements for providing 
adequate accommodation for the crew and 
passengers of vessels who suffer shipwreck. 
Mr. Welin gave a full account of the most recent 
applications which have been devised for the 
purpose. His paper was copiously illustrated, 
and a large selection of the illustrations were 
reproduced in the pages of the Journal. 


IL.—INDIAN SECTION. 


The session would hardly have been con- 
sidered complete without a paper relating to 
the restoration of Delhi to its old position as the 
Imperial capital of India. An offer of Sir 
Bradford Leslie to describe the very ingenious 
plan devised by him for giving effect to the 
King-Emperor’s famous proclamation was, 
therefore, accepted, although the proposal came 
rather late in the day and, if adopted, would 
have involved the abandonment of important 
measures provisionally, if not finally, decided 
upon after laborious investigations. Sir Bradford 
Leslie’s proposals, however, evidently made a 
considerable impression. One speaker in the 
discussion, Sir James Wilson, predicted that 
if the scheme were carried out future genera- 
tions in Delhi would have reason to bless 
the name of Sir Bradford Leslie. The 
cordial support given to the plan, not only 
at the meeting, but subsequently in the 
press and in Parliament, led to the question 
being reopened by the Government of India, 
and his representations were carefully considered 
by the Town Planning Committee after their 
return to Delhi a few weeks later. Notwith- 
standing the fact that the Town Planning Com- 
mittee felt bound to adhere to the selection of 
the extra-mural site, those who coincide with 
Sir Bradford Leslie’s views express the hope that 
the other and more picturesque part of his 
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. project, the conversion of the swampy, dry-season 
bed of the Jumna at Delhi into a fine lake 
skirted by a wide and attractive boulevard, may 
eventually be carried out. 

Since 1901 a successful feature of the Indian 
Section has been a series of papers by the most 
competent authorities available on the more 
important administrative units of the country. 
The particular province selected for treatment 
during the past session was Kathiawar, and the 
author of the paper was Sir William Lee- 
Warner. Little is heard in England of a 
province that was anciently included in the 
kingdom of Saurashtra. There are, however, few 
Indian provinces quite so interesting, and there 
is some ground for the claim that it is perhaps 
the most brilliant example of the administrative 
genius of the British race. Sir William Lee- 
Warner maintained that nowhere else in India 
were former barbarism and present tranquillity 
brought into such clear relief. The record of 
success is one of which the Government of 
Bombay is and may well be justly proud. “In 
. attaining it they have consistently acted upon 
three ruling principles—avoidance of annexation, 
maintenance of the rights of the chiefs to the 
fullest extent possible, and the adoption of every 
means for winning their co-operation.” There 
are no fewer than 188 of these “‘ chiefs,” and of 
the total area forming the peninsula of Kathia- 
war—23,449 square miles—they possess 20,823 
square miles. Of the rest of the territory, 
1,298 square miles are British, 1,245 belong to 
Baroda, and twenty are owned by Portugal. The 
chair was taken by the new Governor of Bombay, 
Lord Willingdon, and amongst those who spoke 
in the discussion on the paper was one of his 
Excellency’s predecessors, Lord Lamington. It 
will have. been a satisfaction to members that 
Lord Willingdon’s first Indian speech was made 
in connection with the Society, and that he 
attended three of its Indian meetings within 
the short space that elapsed between his ap- 
pointment and his departure for the Western 
Presidency. 

Complementary to the series of papers above 
referred to, there have been papers on some of the 
principal Indian cities. For a valuable addition 
to these the Society is indebted to Mr. J. Forrest 
Brunton, whose theme was the rise, progress, 
and future of the enterprising and prosperous 
port of Karachi, where he was for many 
years a leading official. Mr. Brunton, as he 
candidly admitted, does not share the belief of 
` sọ many of his former fellow-citizens that the 
removal of the Viceregal Court and the central 
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State departments from the banks of the. 
Hooghly to the banks of the Jumna will be of 
immediate or marked advantage to Karachi, 

nor does he agree with them that the completion 
of the Trans-Persian (Karachi-Calais) Railway 
will be of great material benefit to the Sind 
capital. His frank conclusions have: been and 
are still being as frankly criticised in the Sind 
press, and a vigorous communication from the 
most prominent of his critics, the Hon. M. de P. 
Webb, has recently appeared in the Society’s 
Journal, together with an equally incisive 
rejoinder from Mr. Brunton. In spite of other 
differences, there is a consensus of opinion that 
the nearest Indian port to Europe, and the 
natural outlet for some of India’s finest grain- 
producing districts, must go on advancing as 
rapidly as, if not more rapidly than, in the past 
sixty years. 

Although small in comparison with its com- 
petitors in the United States and elsewhere, the 
Burma oil-field has at any rate the distinction of 
being the largest oil-field in the British Empire, 
its present annual output- reaching a by 
no means insignificant amount, namely, 220 
million gallons, as compared with 2} millions 
a generation ago. In the comprehensive review 
of the mineral development in India, con- 
tributed to the Society two years ago by Sir 
Thomas Holland, the Burma oil-field was fully 
dealt with in its more technical aspects. Mr. 
Cholmeley, in the luminous paper read by him 
on April 17th, treated the subject, not from the 
point of view of a geological or a commercial 
expert, but as an administrator who for many 
years past has served in the region in which 
the principal, indeed, the only important, 
Burma oil-field is situated, and a leading 
member of the Committee which in 1908 
inquired into the difficult questions arising . 
from various conflicting proprietary interests. 
There are, Mr. Cholmeley mentioned, six ““hotly- _ 
competing °” companies; and peace is main- 
tained by a Government official styled the 
Warden, who is assisted by a representative 
Advisory Board, The direct share . of-. the 
Government in. this prosperous enterprise is 
not. far short of 30 lakhs, As to the future 
of the Burma oil industry, Mr. Cholmeley’s 
attitude was- cautious. Sir Frederic Fryer, 
speaking in the discussion, was inclined to 
optimism, expressing the belief that the oil-field 
of Burma is of much larger extent than hitherto 
has been ascertained, Sir Thomas ‘Holland, 
however, adhered to his very guarded conclusion ` 
of 1911, that, whilst the companies now at work 
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have a right to consider their prospects as fair, 
anybody else entering the field in future should 
recognise the fact that it is “ a pure speculation 
and nothing else.” 

A novel agrarian scheme, the consolidation ot 
small holdings, was advocated by the Director 
of the Agricultural Department of the Bombay 
Presidency, Mr. G. F. Keatinge, in his sug- 
gestive paper on “ Agricultural Progress in 
Western India.” Limiting his proposal to the 
southern half of Bombay, a territory the area 
of which is about the same as that of the whole 
of Great Britain, he argued that more rapid 
progress requires a more rapid application of 
capital, and that to effect this it is necessary 
to follow the example of those European States 
which have taken the initiative in consolidating 
holdings and reconstructing them on a national 
basis. In Mr. Keatinge’s opinion, the new 
irrigation canals in the Deccan, by which the 
value.of the land under command is increased 
tenfold, make a “‘ reshuffle of holdings ” inevit- 
able, although it willinvolve the painful necessity 
of squeezing out some of the existing holders 
—the unfortunate and the unfit. 

Professor Georg Wegener, who, in the capacity 
of official chronicler, accompanied his Imperial 
Highness the German Crown Prince on his 
Eastern tour, has since expressed the opinion 
that our irrigation works, the extent and benefit 
of which are unrealised in this country by all 
but a small minority, are the “‘ most admirable 
achievement of British administration in India.” 
Ever since the formation of the Indian Section, 
between forty and fifty years ago, the Society 
has paid special attention to this great “ achieve- 
ment ’’ and has done something to make it better 
known, the first of the numerous papers on the 
subject having been read as far back as 1870. 
Amongst later papers are ‘‘ The Periar Project,” 
by Colonel J. Hasted, R.E. (1891); ‘‘ Punjab 
Irrigation, Ancient and Modern,” by Sir J. B. 
Lyall (1896) ; “‘ Recent Developments in Punjab 
Irrigation,” by Mr. Sidney Preston (1902) ; 
and “Irrigation Colonies in India,” by Mr. L. 
Robertson, I.C.8. (1907). As the title indicates, 
the masterly paper on “Irrigation Works in 
India,” read by the author of the famous under- 
taking known as the ‘Triple Canal Project ”’ 
(Sir John Benton) at the concluding meeting 
on May 29th, embraced every irrigation area 
throughout British India as well as those in 
several of the larger Native States, and, as was 

- remarked in the discussion, must have taught 
even the many experts present much that they 
had not known before of the “ limitless field of 
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irrigational achievement.’’ One of the facts 
mentioned by Sir John Benton is the profitable . 
character of irrigation to the Raj as well as to 
the ryot. In the twenty-four years ending with 
1910-11 the Government’s net gain was no less 
than £35,087,835, which ‘“‘more than repaid the 
entire capital outlay on the works in opera- 
tion from the commencement of British rule.” 
Nevertheless, as was observed by Mr. H. S. 
Lawrence, the Government, when settling 
the water-rates of arid regions, where canal 
water is a necessity of life, is careful to refrain 
from demanding the full market price. Another 
speaker—an experienced irrigation engineer— 
made a remarkable statement regarding the loss 
of water. He declared that the actual quantity 
reaching the fields is only about a third of what 
enters the canal-head. 


III.—COLONIAL SECTION.’ 


Over the larger portion of Australia are dis- 
tributed forests consisting of trees that yield an 
abundance of strong and durable timber.. Until 
recently insufficient attention was given to the 
proper time of felling and to seasoning, with the 
result that the durability is less than it might be. 
At the opening meeting of the Section on Novem- 
ber 26th, Dr. W. H. Warren, Challis Professor 
of Engineering in the University of Sydney, 
described elaborate experiments made under his 
direction to test the strength, elasticity, and 
other properties of the hardwood timbers of his 
own State (New South Wales), the paper being, 
in the words of Professor Percy Groom, who spoke 
in the discussion, the most comprehensive and 
well-considered piece of original research on 
timbers ever carried out within the British 
Empire. Another of the speakers—Sir Newton 
Moore—mentioned that, in consequenee of the 
success of Professor Warren’s investigations, 
tests on similar lines have been conducted in 
Western Australia, the results showing that 
that State in common with New South Wales 
possesses some of the best commercial timbers 
in the world. 

The Society has to thank another Sydney 
visitor lately in England—Mr. ©. E. Bean— 
for a valuable contribution on “The Wool 
Industry in the British Dominions,” this 
remarkable paper being one of the series on the 
commercial products of the Empire begun in 
1909 by Mr. A. E. Humphries (Wheat), and con- 
tinued by the Hon. Sir John McCall (Fruit), 
Mr. F. Douglas Osborne (Tin), and Mr. Alan 
Burgoyne, M.P. (Viticulture). The wool trade 
of the world, as Mr. Bean showed, is controlled 
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by the British transmarine dominions, three of 
which—Australia, New Zealand, and South 
Africa—own 140,000,000 of the 615,000,000 
sheep in existence, whereas a hundred years ago 
those States possessed scarcely any flocks at all. 
Both in the paper and in the discussion which 
followed reference was made to the breaking-up 
of pastoral areas in various countries. The 
process has been rapid in Australasia, is immi- 
nent in South Africa, and, in the opinion of the 
chairman of the meeting (the Hon. D. Pember 
Reeves), is likely to come into operation in 
Argentina at no very distant date. He holds, 
however, that the supply of mutton and wool 
will not be as greatly affected by this move- 
ment as many people suppose. 

Miss Ella C. Sykes spent six months in Canada 
for the purpose of discovering what openings 
exist there for educated Englishwomen of the 
painfully large class who are under the absolute 
necessity of earning their own living; and in 
pursuit of her inquiries she filled a number of 
posts as “‘ home-help ” (apparently the Canadian 
-equivalent for ‘‘ maid-of-all-work’’) in various 
provinces. The useful experience thus gained 
by her formed the basis of the delightful and 
delightfully delivered address she gave before a 
large and appreciative audience presided over 
by the late Governor-General of Canada, Earl 
Grey. Her primary object in traversing the 
enticing Dominion in the character of a ‘‘ home- 
help ”?” was to expedite and facilitate the opera- 
tions of a new society, of which she is a prominent 
member, the Colonial Intelligence League for 
Educated Women, the founder of which, the 
Honourable Mrs. Norman Grosvenor, also 
attended the meeting and took part in a 
singularly interesting discussion. 

At the final meeting of the Section, the Right 
Hon. Sir Joseph G. Ward read an admirable 
paper on New Zealand as “‘an ideal place of 
residence,” and his description of the multi- 
tudinous attractions it offers to suitable emi- 
grants received unqualified endorsement from, 
amongst others, Lord Plunket, an ex-Governor 
of New Zealand, and Earl Brassey, another eye- 
witness, with a very wide first-hand knowledge 
of Greater Britain. New Zealand has been styled 
the “ Working Man’s Paradise.” Lord Plunket in 
his speech called it also a paradise for half-pay 
officers and retired business men; and in the 
paper it was spoken of as pre-eminently a land 
“adapted for settlement by men with small 
capital.” A former valued member of the Com- 
mittee of the Colonial Section—Sir Frederic 
Young—who is now closely approaching his 
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hundredth year, was present and, by invitation 
of the chairman, Lord Sanderson, opened the 
discussion. In the course of a charming speech, 
that was listened to with deep interest and 
attention, the venerable Imperialist recalled the 


-fact that he was associated in 1839 with Edward 


Gibbon Wakefield in the foundation of New 
Zealand as a British Colony. 


IV.—Cantor LECTURES. 


The first of the series of Cantor lectures given 
during the session was on “‘ Methods of Econo- 
mising Heat,” by Mr. Charles Darling, who gave 
in 1910 a valuable course on “‘ Industrial Py- 
rometry.’’ The course consisted of three lectures 
—the first of which was devoted to sources of 
heat, and generally to the economical combustion 
of fuels. In the second lecture the disposal of 
heat in various types of engine was considered, 
while the third lecture was devoted to domestic 
heating. In it the comparative cost of heating 
by coal, gas, and electricity was discussed, and 
the various advantages of each method. 

Mr. Darling’s course was to a large extent 
supplemented at a later period of the session 
by the course of Mr. Francis W. Goodenough, 
of the Gaslight and Coke Co., on ‘‘ Coal-gas as 
a Fuel for Domestic Purposes.” The two 
lectures of which the course consisted were 
illustrated by a full collection of the most 
modern appliances for the use of coal-gas for 
heating purposes, and a great deal of practical 
information, useful to all who employ gas for 
the purpose, was provided by Mr. Goodenough. 

The second course was by Professor Vivian 
Lewes on the subject of “Liquid Fuel.” Mr. 
Lewes has already given ten courses of lectures 
to the Society, most of them dealing either with 
coal-gas as an illuminant, or coal as a fuel. The 
present course was as popular, and as well 
attended, as any of its predecessors, and dealt 
very fully with the important subject to which 
the lectures were devoted. Professor Lewes 
began by considering the sources, character, 
composition, and treatment of petroleum. He 
then went on to consider the various means for 
burning liquid fuel to the greatest advantage, 
and finally discussed the present state and 
future prospects of the liquid fuel supply, in- 
cluding the other liquid fuels available, besides 
those obtained from petroleum, 

In the third course of lectures Mr. Cyril Daven- 
port gave an account of the Art of Miniature 
Painting. He treated his subject historically, 
devoting his first lecture to ancient paintings 
and early medieval work, his second lecture to 
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miniatures from the, beginning of the sixteenth 
down to the end of the seventeenth century, 
while in his third he dealt with more recent and 
modern work, the work, that is to say, of the 
last two centuries. As was the case with Mr. 
Davenport’s previous lectures and papers, this 
course was fully illustrated by a number of the 
marvellous hand-painted lantern-slides, for the 
production of which the author has attained 
a great reputation. 

The last Cantor course was by Dr. David 
Sommerville, his subject being “‘ Antiseptics and 
Disinfectants.” In it he dealt with the history 
of his subject, the composition and mode of 
action of the chemical substances used as anti- 
septics and disinfectants, and finally with the 
efficiency of such bodies, and the methods of its 
determination. 


V.—Howarp LECTURES. 


In addition to the Cantor courses a course of 
lectures was given under the Howard Trust by 
Professor J. E. Petavel on the very popular 
subject of Aeronautics. He dealt mainly with 
the scientific problems which are now confront- 
ing the makers of aeroplanes, and with the 
general laws of aerodynamics, the construction 
and efficiency of wings, the shape and efficiency 
of propellers, the general principles which should 
govern aeroplane design, the problems pre- 
sented by varying meteorological conditions ; 
and, finally, he considered the relative advantages 
of the several descriptions of aircraft—mono- 
plane or biplane, and aeroplane and dirigible. 


VI.—JuvENILE LECTURES. 


The Juvenile lectures which were given last 
Christmas were by Mr. Cherry Kearton. Mr. 
Kearton showed his juvenile audience a large 
number of interesting kinematograph pictures 
dealing with various subjects of natural history. 
Mr. Kearton.and his brother are well known to 
have been among the very earliest to apply 
photography to wild Nature, and after many 
years’ experience with the ordinary camera, he 
has of late devoted himself to kinematograph 
work in different parts of the world. The results 
of his extended travels were greatly appreciated 
by a large and enthusiastic audience. 


VII.— ALBERT MEDAL. 


This year being the fiftieth anniversary of 
the institution of the Albert Medal of the 
Society, the Council felt that the occasion 
offered a suitable opportunity for asking the 
Patron of the Society, H.M. King George V., to 
accept it as a respectful recognition of His 
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Majesty’s active interest in the artistic, indus- 
trial, and commercial progress of the nation 
and the Empire. The Society is deeply in- 
debted to the King for the encouragement 
which he gave to its work during the nine years 
when he held the office of President, and for 
his subsequent gracious acceptance of that of 
Patron. The King’s constant solicitude for 
the welfare of his subjects of all classes is 
universally recognised, his journeys to the 
various portions of the British Empire while 
he was Prince of Wales, his tour in India after 
his accession to the throne, and his recent 
visits to manufacturing and commercial centres 
in this country, afford striking evidence of his 
desire to make himself thoroughly acquainted 
with the economic- conditions of the United 
Kingdom and the British Dominions, and of 
his intention to take an active part in the 
promotion and encouragement of the industrial 
arts, The Council accordingly passed a unani- 
mous resolution, of which the text has already 
appeared in the Jowrnal, expressing their desire 
to offer the medal to the King. The Duke of 
Connaught, to whom as President of the Society 
the resolution was in due course submitted, gave 
it his entire approval and transmitted it to the 
King, who has been graciously pleased to 
intimate his acceptance, and has fixed the date 
of July 18th for the presentation of the medal. 


VITI.—MEpDALs. 


The Council have awarded the Society’s Silver 
Medal to the following readers of papers during 
the Session 1912-13. 


At the Ordinary Meetings :— 


Dr. F. Motuwo PERKIN, “ Natural and Synthetic 
Rubber.” 


JOSEPH PENNELL, ‘‘ The Pictorial Possibilities of 
Work.” 7 


Henry J. Wırson, “ The Education and Employ- 
ment of the Blind.” 


E. RussELL Burpon, M.A., “The Development 
of Research Work in Forest Products.” 


FRANK BaitEey, M.Inst.C.E., “ Electric Supply 
in London.” 

WALTER C. Hancock, B.A., F.I.C., “The Physical 
Properties of Clay,” 


H. V. LANcHESTER, F.R.I. B. A., “The Design 
and Architectural Treatment of the Shop.” 


F. G. Oaityire, C.B., LL.D., “The Science 
Museum.” 


AXEL WELIN, A.LN.A. “ Life-saving at Sea,” 


In the Indian Section :— 


Sin BRADFORD LESLIE, K.C.1.E., M.Inst.C.E., 
“ Delhi, the Metropolis of India.” 
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J. Forrest Brunton, ‘‘ The City of Karachi.” 

N. G. Cuormetey, C.S.I., late Commissioner, 
Magwe Division, Burma, “The Oil- Fields of 
Burma.” 

Sır JOHN Benton, K.C.1LE., “Irrigation Works 
in India.” 


In the Colonial Section :— 


W. H. Warren, LL.D., M-Inst.C.H., M.Am. 
Soc.C.H., Dean of Faculty of Science and Challis 
Professor of Engineering, University of Sydney, 
“The Hardwood Timbers of New South Wales.” 

0. E. W. Bran, M.A., B.C.L., “The Wool In- 
dustry in the British Dominions.” 

THe Rigut Hon, SIR JosEPH GEORGE WARD, 
Bart., K.C.M.G., LL.D., “New Zealand: an ideal 
Place of Residence.” 

Of recent years it has been the practice that 
no medals should be awarded to readers of 
papers who had previously received medals 
from the Society, Acting on this rule the 
Council were precluded from considering the 
following papers :— 


At the Ordinary Meetings :— 


J. Travis Jenkins, D.Sc., Ph.D., Superinten- 
dent, Lancashire and Western Sea Fisheries, 
« The Present Condition and Future Prospects of 
the British Sea Fisheries”; Leon Gaster, ‘‘ The 
Economic and Hygienic Value of Good Illu- 
mination’’; Clayton Beadle and Henry P. 
Stevens, M.A., Ph.D., F.I.C., “‘New Sources of 
Supply for the Manufacture of Paper”; Noel 
Heaton, B.Sc., F.C.S., “ The Use of White Lead 
in Painting’’; Professor Vivian B. Lewes, F.C.S., 
“ The Testing of Safety Explosives.” 


Fn the Indian Section :— 


Sir William Lee-Warner, G.C.8.I., M.A., 
LL.D., “ Kathiawar.”’ 


In the Colonial Kection :— 


Miss Ella C. Sykes, ‘‘ Openings for Educated 
Women in Canada.” 


The Council, however, desire to express their 
high appreciation of these papers. 


IX.—Owen Jones PRIZES. 


After the death, in 1874, of Owen Jones, the 
well-known decorator and writer on decoration, 
a committee was formed to collect subscriptions 
for the purpose of founding a memorial, and the 
balance (a sum of £400) was presented to the 
Society upon condition of its expending the 
interest in prizes to “ Students of the Schools of 
Art who, in actual competition, produce the 
best designs for Household Furniture, Carpets, 
Wall-papers and Hangings, Damask, Chintzes, 
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etc., regulated by the principles laid down by 
Owen Jones.’ The prizes have now been 
awarded annually since the year 1878 on the 
results of the annual competition of the Science 
and Art Department, and its successor, the 
Board of Education. 

Six prizes were awarded last session (1911-12), 
each prize consisting, in accordance with the 
regulations prescribed for the administration of 
the Trust, of a bound copy of Owen Jones’s 
“ Principles of Design,” and a bronze medal. 

The list of the successful candidates has 
already appeared in the Journal.* 

The examiners who judged the works sub- 
mitted for competition report as follows :— 


490 works were submitted for this competition, 
and the general level of merit shown last year has 
been maintained. As was the case last year, the 
best examples are the Woven, Printed, and Stencilled 
Fabrics. Some good Damask and fairly good 
Carpets, Embroidery, and Laces were also sub- 
mitted. 

As already announced, the next award will be 
made in the current year. Six prizes have been 
offered for competition. 


X.—Nortsa LONDON EXHIBITION TRUST. 


For some years past the interest on the sum 
of £157, the surplus of the North London 
Exhibition held in 1864, has been devoted to 
the award of prizes to students of the Artistic 
Crafts Department in the Northampton Poly- 
technic Institute, Clerkenwell. At present an 
annual sum of £5 is placed at the disposal of 
the Governors of the Institute. This year two 
prizes were awarded—one of £3 and one of £2. 
The awards were made on the recommendation 
of Mr. Alan Ñ. Cole, C.B. 

The names of the successful candidates have 
already appeared in the Journal.} 


- 


XI.—SWINEY PRIZE. 

This prize will have to be awarded in January 
next, on the seventieth anniversary of the 
testator’s death. Dr. Swiney died in 1844, and 
in his will he left a sum of £5,000 to the Society 
for the purpose of presenting a prize on every 
fifth anniversary of the testator’s death to the 
author of the best published work on Jurispru- 
dence. 'The prize is a cup, value £100, and 
money to the same amount. This cup is 
made after a design specially prepared in 1849 
for the first award, by D. Maclise, R.A. 


* See Journal, Vol. LX. p. 869, August 2nd, 1912. 
_ ț Ibid., Vol. LXI. p. 639, May 16th, 1913. 
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The award is made jointly by the Royal 
Society of Arts and the College of Physicians. 
On the occasion of the first award being made 
the question was discussed between the two 
bodies concerned as to what share should be 
allotted to Medical Jurisprudence, and an 
arrangement was arrived at that the award 
should be made alternately to Medical and to 
General Jurisprudence. This plan has been 
continuously followed. On several occasions 
the question of revising the arrangement has 
been considered, but after consideration it was 
determined that there appeared to be no reason 
to disturb an arrangement which had worked 
well for so many years, and that it should be 
continued, with the understanding that if at 
any time the joint Committee of the Society of 
Arts and the College of Physicians, which was 
usually appointed to submit a book to the 
adjudicators, should be unable to find a work of 
sufficient merit in the class whose turn it was to 
receive the award, they should be at liberty to 
recommend a book belonging to the other class. 

On the last occasion of the award, in 1899, the 
prize was awarded for Medical Jurisprudence. 
It will, therefore, be offered on the present 
occasion for General Jurisprudence, and the 
Council will be glad to receive any suggestions 
which members of the Society, or others, may 
care to send in as to suitable works for the 
purpose. 

XTT.— EXAMINATIONS, 

It was mentioned in last year’s report that 
the London County Council’s Education Com- 
mittee, which is the Education Authority for 
the County of London, had undertaken the 
superintendence, so far as London was concerned, 
of the Society’s examinations. As the arrange- 
ments for carrying out the alteration, which 
involved considerable changes in details, were 
not settled until a short time before the date 
fixed for the holding of the examinations, and 
long after the programme for the year had been 
issued, it was not possible to make any change 
in the fees. The Society therefore undertook 
the additional cost involved in the payment of 
independent superintendents, instead of leaving 
the superintendents to be provided by the 
local examination committees. The actual 
charge involved was £177, and this was paid last 
year by the Society. Inasmuch, however, as 
the cost of the examinations to the local com- 
mittees was lessened by the provision of super- 
intendents, it was felt that there was no reason 
why the charge should not be borne, as practi- 
cally it always has been borne, by those eom- 
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mittees ; and, therefore, an announcement was 
made in the programme for 1913 that special 
arrangements would be made with the London 
centres for defraying the cost of superintendents. 
Eventually it was decided that an extra charge 
should be made to London candidates of a 
shilling a head, and it was left open to the 
institutions sending in candidates whether this 
additional cost should be borne by the candidates 
themselves or by the institutions. In certain 
cases these were paid by the institutions; in 
others the additional charge was borne by the 
candidates. The net result was, as was expected, 
a small falling-off in the number of candidates 
from the London centres; but the difference 
was certainly not sufficient to indicate any 
dissatisfaction with the change. 

In every other respect the results of the 
alteration have been thoroughly satisfactory. 
The system has worked with perfect smoothness, 
and no complaints whatever have been received 
this year about it. It would be difficult to lay 
too much stress upon the great improvement 
which has thus been introduced into the scheme 
of examinations, by the guarantee afforded by 
the presence of independent officials that the 
work has in all cases been conducted with 
absolute impartiality and fairness. 

This satisfactory result having been attained 
with regard to the examinations in London, it 
remained to endeavour to secure its extension 
throughout the kingdom. It is to be remembered 
that this was an object for which the Council 
have long been working, and it is pleasant to be 
able to record that in the present year it has to 
a very great extent been attained. The ex- 
ample of the London County Council was fol- 
lowed by a large proportion of the educational 
authorities throughout England, Scotland, and 
Ireland. Ata very large number of the centres 
the examinations this year were under the control 
and supervision of the local educational autho- 
rities, and in many other cases they were par- 
tially under the control of the authority, although 
for one reason or another the authority was 
unwilling to be responsible for the whole of the 
work. In a few other cases there were certain 
long-established institutions with which it 
seemed undesirable to interfere. 

On the whole the Council are gratified at being 
able to report that, while in its essentials the 
Society’s examination system remains the same 
now as it has been for many years past, they are 
satisfied that the value of the examinations, and 
of the certificates awarded upon them, has been 
distinctly raised by their superintendence 
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having been to so large an extent taken out of 
the hands of independent and irresponsible 
committees, and placed under recognised public 
authorities. But while the Council perceive the 
advantage of the change, they are by no means 
insensible of the value of the work which has 
been for so many years conducted by the local 
committees, and they fully appreciate the 
public spirit which has induced so many members 
of those committees to undertake voluntary and 
unpaid work of a tedious and laborious nature— 
work which, in the great majority of instances, 
was carried out efficiently and well. 

It is intended to publish later on the usual 
report upon the results of the examinations, 
but at the present date it is not possible to give 
full details. As the natural result of the 
increased charges, the number of entries 
showed a small falling-off on the numbers 
of last year. But, on the other hand, so far 
at all events as the Advanced Stage is con- 
cerned, there has been a marked increase in 
the percentage of successes and of the numbers 
of the first-class—that is to say, the standard is 
distinctly higher than that of any previous 
year, although the numbers in this particu- 
lar stage have diminished by 3°4 pêr cent. 
Whether anything like the same results will be 
shown in the lower stages it is not yet possible 
to say, as the examiners’ returns are only now 
coming in. 

The results of Stage ITI. (Advanced) have just 
been published ; the results of Stage II. (Inter- 
mediate) will be issued next month, and those of 
Stage I. (Elementary) in August. 


XITI.—PractricaL EXAMINATIONS IN 
Music, 1912. 


The Practical Examinations in Music were 
not concluded last year until too late for the 
results to be included in the report of the 
Council. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham Horner. 

The system of examination was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates are 
asked to select for themselves which of these 
standards they choose to be examined in, The 
standards range from easy to very difficult 
music. For each standard a list of music is given 
for study, and from this list candidates select 
the pieces they will sing or play. Candidates 
are expected to play or sing the pieces which 
they have prepared, to play or sing a piece, or 
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portion of a piece, at sight, and to play certain 
scales. l 

In all, 300 candidates entered, and of these 
296 were examined, an increase of thirteen as 
compared with the previous year. There were 
220 passes and 76 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, and violoncello, 239 
entered for the piano, 176 of whom passed ; 
45 entered for the violin, of whom 35 passed ; 
2 entered for the violoncello, 1 of whom passed ; 
10 entered for singing, of whom 8 passed. 

The examiners reported that the average 
quality of the pianoforte playing in the less 
advanced standards was better than the previous 
year, particularly as regards touch, In the other 
departments of the examination there was no 
noticeable change. 


XIV.—Practican Examinations IN Music, 
19138. 

The Practical Examinations for the present. 
year commenced on the 18th inst., and will be 
finished on the 28th inst., after which a summary 
of the results will be given in the Jowrnal, The 
work of the examination is being carried out 
by the same examiners as in the last ten years ; 
279 candidates have entered for the present 
examinations, a decrease on last year of 21. 


XV.—Viva Voce Examinations IN MODERN 
LANGUAGES. 

Up to the present date twenty-one examina- 
tions have been held this year in London, 
Guernsey, Liverpool, and Manchester. Arrange- 
ments have also been made for holding 
examinations at several other centres. 

At these examinations 451 candidates pre- 
sented themselves, of whom 3882 passed (155 
with distinction) and 69 failed. The languages. 
taken up were French, German, Spanish, 
Italian, and Portuguese. 

The results of previous years are as follows :—_ 


Number 
Year. Examined. Passed. Failed. 
1902 280 202 . . 78 
1903 456 . . 324 132 
1904 540 . . 8375 165 
1905 681 502 179 
1906 644 469 175 
1907 629 476 153 
1908 615 467 148 
1909 656 506 150 
1910 642 495 . , 147 
1911 . . . . 583 . 463 . . 120 
1912 . z 633 . 516 117 


It is satisfactory to note that the standard 
shows a steady improvement, as the proportion 
of failures regularly diminishes. 
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These examinations are held at any of the 
Society’s centres where the necessary arrange- 
ments can be made, at a date convenient to 
the local committee. The examination includes 
dictation, reading, and conversation, and is so 
arranged as to test efficiency in colloquial 
knowledge of the language, without laying too 
much stress on minute grammatical accuracy. 
Candidates who are reported upon as highly 
qualified by the examiners receive a certificate 
of having passed with distinction. 

The Examiners are Mr. S. Barlet (London), 
Mr. B. M. Nevill Perkins (Manchester), and 
Monsieur J. Bazin (Liverpool) for French; 
Professor H. G. Atkins (London), Professor A. 
Johannson (Manchester), and Professor R. 
Petsch (Liverpool) for German; Mr. J. M. 
Villasante (London), and Mr. W. F. Bletcher 
(Manchester) for Spanish; Mr. A. Caldas (Man- 
chester) for Portuguese; and Mr. Luigi Ricci 
(London) for Italian. 


XVI.—TEN-votuME INDEX TO THE 
‘¢ JOURNAL.” 

The volume of the Journal which ended in 
November last was the sixtieth of the series, and 
it will consequently be necessary to issue another 
ten-volume index. Such an index is now in 
course of preparation, and will shortly be issued. 
Four of the five previous indexes are in print, 
and can be obtained by the members. 


XVII.—Histrory OF THE Society. 


The History of the Society, to which reference 
was made in last year’s report, is now quite 
completed, and is in the press. It will be pub- 
lished immediately by Mr. John Murray. Lord 
Sanderson has written a preface to it, and has 
also given its author a great deal of assistance 
in seeing the book through the press. The book 
will be fully illustrated, the illustrations including 
several prints from the original copperplates 
which were used for the frontispieces to some 
of the volumes of the Transactions, and have 
remained ever since in the Society’s possession. 


XVIII.—CoNnvVERSAZIONE. 


It was announced in the last report that the 
Council had decided to hold the usual con- 
versazione of the Society at intervals of two 
years, instead of annually, The conversazione 
of the Society this year was held, by the kind 
permission of the Trustees of the British 
Museum, in the galleries of the Natural History 
Museum, South Kensington, on Tuesday evening, 
June 17th, An account of the conversazione 
appeared in the Journal of the 20th inst. 
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XIX.—HONORARY Lir—E MEMBER. 


At various times many of the crowned heads 
of Europe have honoured the Society by accept- 
ing its honorary membership on the occasion of 
their visiting this country. In 1910, when Mr. 
Roosevelt was in England, the Council elected 
him a life member under the terms of By-law 61, 
which empowers the Council to admit annually 
not more than five persons eminent in Arts, 
Manufactures, or Commerce, to the privileges 
of life membership, without the payment of 
any subscription. Mr. Roosevelt was not 
actually President at the time of his election, 
though it was his having held that high office 
which justified the Council in their election. 

The Council have had pleasure in tendering 
the same compliment to M. Raymond Poincaré, 
the President of the French Republic, and at 
their request His Royal Highness the President 
has kindly undertaken to communicate to him 
the wish of the Council that his name might 
be added to the list of honorary members, 
His Excellency having previously intimated, 
through the French Ambassador, his willing- 
ness to accept the proposal. 


XX.—NEw CoUNCIL. 


The ordinary members of Council who, under 
the by-laws of the Society, have to retire at 
the present time are: Dr. Dugald Clerk, Sir 
Philip Magnus, Sir Henry Miers, and Sir John 
Smith Young. The Vice-Presidents retiring by 
seniority are: Sir George Birdwood, Sir Henry 
Cunynghame, Earl Curzon, and the Earl of 
Rosebery. 

In their places the Council propose as Vice- 
Presidents: Earl Brassey, who has served on 
the Council before ; Lord Inchcape, the distin- 
guished financier, who, as Sir James Mackay, 
made a great reputation by his conduct of the 
negotiations for the Commercial Treaty with 
China in 1902; Sir Henry Miers, one of the 
retiring members of Council; and Professor 
J. M. Thomson, who has had a long experience 
of various offices on the Council, including that 
of treasurer. As new members of Council, the 
following are proposed : Sir Boverton Redwood ; 
Mr. P. M. Evans, the Clerk of the Clothworkers’ 
Company; Dr. Francis Ogilvie, the Director of 
the Science Museum; and Mr. John Slater, for 
many years a member of the Council of the 
Royal Institute of British Architects. Sir 
Boverton Redwood has already been found a 
valuable member of the Council. None of the 
other three gentlemen have before held office 
for the Society. i 


June 27, 1913. 


4 


It may be mentioned that, on the death of 
Sir William White, the Council elected one of 
their body, Mr. W. H. Davison, to replace him 
as a treasurer, and the vacancy caused by the 
transference of Mr. Davison they filled by the 
election of Mr. Ernest H. Pooley, the Clerk to 
the Drapers’ Company. 


XXI.—OBITUARY. 


The list of members whose death during the 
past twelve months the Society has had to 
deplore is of unusual length, and it also contains 
more than the usual proportion of distinguished 
names. 

The Duke of Abercorn, who joined the Society 
in 1883 and became a Vice-President in the 
following year, was Chairman of Council for the 
two years 1888-1890. He continued a Vice- 
President up to the time of his death, as he was 
nominated for election by H.R.H. the President. 

By the death of Sir William White the Council 
lost one who might reasonably have been ex- 
pected to continue his valuable services to the 
Society for some years to come. In order to 
retain him on the Council he had been elected 
a treasurer at the last annual meeting, but his 
sudden and quite unexpected death prevented 
his holding this office for more than a few months. 

Lord Avebury served on the Council for 
various terms, commencing in 1868 and ending 
in 1902. He was a very old member of the 
Society, which he joined in 1867, and in former 
years rendered it frequent and efficient service. 

Mr. George Matthey was a member of the 
Council from 1881, with a year’s interval, to 
1891. Mr. A. C. Claudet served on the Council 
for a year in 1907, and had been a member 
since 1888. 

Earl Ferrers joined the Society in 1880. 
Lord Calthorpe had been a member since 1882, 


when he was introduced by his brother-in-law, 


Lord Alfred Churchill, who was on two occasions 
Chairman of the Council. Baron de Worms 
had been a member of the Society for fifty- 
five years, having been elected in 1857, and he 
was consequently one of its oldest members. 
Another member of long standing was Sir 
Charles Whitehead, though he never took any 
active interest in the Society’s work, his interest 
being mainly directed to the work of the Royal 
Agricultural Society. Sir Horatio Davies, who 
was Lord Mayor of London in 1907-8, was a 
member of considerable standing. He took a 
good deal of interest in the Society’s work, 
although he never held office here. Sir Irving 
Courtenay, Sir Robert Pullar, Sir William Dring, 
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Sir Charles Rose, Sir Apcar Apcar, and Sir 
Raymond West were all members of some 
standing—the last-named was for many years 
on the committee of the Indian Section, and 
frequently took part in the discussions on Indian 
subjects, 

Mr. James Orrock, the well-known collector, 
read a paper here in 1889 on the British School 
of Painting. Mr. Luttman-Johnson was for 
long a member of the committee of the Indian 
Section, and in 1898 he read a paper on the 
Earthquake in Assam. Mr. Reginald Gilbert, 
the enthusiastic sportsman and naturalist, in 
1907 read a paper on Big Game in India. 
Mr. Clinton Dent, the eminent surgeon, gave 
the Christmas Juvenile lectures in 1897 on 
“The Growth and Demolition of Mountains,” 
the scientific side of a pursuit which he made 
the amusement of his life—mountain climbing. 
Mr. James Pitkin had a considerable reputation 
as a scientific instrument manufacturer. Mr. 
John Leighton was at the time of his death 
one of the two or three oldest members of the 
Society, his connection with which began in 
1851. As long ago as 1859 he read an admirable 
paper on Bookbinding, and he was for many 
years a frequent contributor to the Journal. 
Other names that should be mentioned are those 
of Mr. F. J. Macaulay, Khan Bahadur Dubash 
Kader, Professor Norman, and Captain Clayton. 

Obituary notices of all the above, and of 
many other members who died during the past 
year, have already appeared in the columns of 
the Journal. 


XXII.—FINANCE, 


The annual statement of receipts and expendi- 
ture was published—in accordance with the 
usual practice—in the Journal last week. It 
shows the revenue~ and expenditure for the 
financial year ending May 3lst last, the assets 
and liabilities of the Society, its investments and. 
the trusts standing in its name. 


Tse CHAIRMAN (Lord Sanderson, G.C.B.), in 
moving the adoption of the report, felt sure that 
they would all join in an expression of sincere 
regret at the losses the Society had sustained by 
death during the past twelve months of some of its 
most eminent supporters. Foremost amongst them 
in social position were the Duke of Abercorn and 
Lord Avebury, but nobody would be more missed 
than Sir William White, whose services to the 
Society were so active, and were continued up to. 
within a day or two of his death. He also felt that 
the members would wish to join in an expression of 
sincere concern for the illness of the Lord Chief 
Justice, who had rendered so many important 
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services to the Society, and in an earnest hope for 
his recovery. The report, he considered, showed 
that the Society was in a very satisfactory condition, 
although he hoped members would not relax their 
endeavours to induce their friends to join the 
Society. The ‘papers read during the past session 
had been of exceptional interest, many of them 
being read by most distinguished men. The value 
of most of the papers was greatly enhanced by 
the lantern-slides which were usually shown, and 
as it was impossible to reproduce these in the 
Journal, he hoped the members would bear this in 
mind, and attend the meetings with their friends 
instead of being content to read the paper as 
-printed in the Journal. The examinations of 
the Society showed a steady advance. He believed 
that the Society’s system of examinations was one 
of the most important services it now rendered 
the country, and it was most satisfactory that the 
that the new arrangements for their supervision 
were working so well. The History of the Society, 
which was about’ to be published, he thought 
would be of great advantage. The operations of 
the Society had been so comprehensive that he 
had always found a great difficulty in explaining 
in a few minutes what they had accomplished. 
The History would afford them the opportunity of 
doing this, and it had been a pleasure to him to 
help the book by the preparation of the preface. He 
thought the Society was to be congratulated upon 
the acceptance of the Albert Medal by His Majesty. 


It was clearly a presentation which ought to be - 


made, and the King’s acceptance of the award was 
a mark of his continued interest in the Society, 
There was one other matter to which reference 
should be made—the fact that on the occasion of 
the visit of the President of the French Republic 
to this country, the Council felt that it was desir- 
able, and would be in accordance with precedent, 
that M. Poincaré should be offered the honorary 
membership of the Society. H.R.H. the Duke 
of Connaught agreed to the proposition, and M. 
Poincaré having expressed, through the French 
Ambassador, his willingness to accept the honour, 
he (Lord Sanderson) had that morning taken the 
letter conveying the invitation of the Council 
to Clarence House for His Royal Highness’s 
signature. 


Tae Hon. Sır CHARLES W. FREMANTLE, K.C.B., 
said it gave him very much pleasure to second the 
adoption of the report, which was then agreed to. 


THE CHAIRMAN proposed a cordial vote of thanks 
to Sir Henry Trueman Wood (the Secretary), and to 
the other officers of the Society for their services. 
He was quite certain that the members would pass 
such a resolution with pleasure. The Chairman of 
Council could not get on very well unless he was 
supported by the Secretary and his staff, and he 
could assure them that they had rendered the 
duties of his Chairmanship extremely easy. 
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COLONEL Se Tuomas H. Hoxpicn, K.C.M.G., 
K.C.I.E., C.B., D.Sc., said it was a pleasure to him 
to second the resolution, which was carried 
unanimously. 


THE SECRETARY returned thanks for this expres- 
sion of confidence in himself and in the other 
officers of the Society. 


The ballot having remained open for half an 
hour, and the scrutineers having reported, the 
CHAIRMAN declared that the following had been 
elected to fill the several offices. [The names in 
italics are those of members who have not, during 
the past year, filled the office to which they have 
been elected. ] 


PRESIDENT. 


H.R.H. The Duke of Connaught and Strathearn, 
K.G. 


VICE-PRESIDENTS, 


Sir William Abney, K.C.B., D.Sc., D.C.L., F.R.S. 

The Lord Chief Justice of England, G.C.M.G., 
F.R.S. 

Sir Steuart Colvin Bayley, G.C.S.I., C.I.E. 

Lord Blyth. 

Earl Brassey, G.C.B. 

Lord Cowdray. 

Right Hon. Sir Henry Mortimer Durand, G.C.M.G., 
K.C.8.1., K.C.I.E. 

Hon. Sir Charles W. Fremantle, K.C.B. 

Colonel Sir Thomas H. Holdich, R.E., K.C.M.G., 
K.C.1.B., C.B., D.Sc. 

Lord Inchcape, G.C.M,G., K.C.8.I., K.C.LE. 

Sir John Cameron Lamb, C.B., C.M.G. 

Sir William Lee-Warer, G.C.S.L, LL.D. 

Sir Henry A. Miers, D.Sc., F.R.S. 

Hon. Richard Clere Parsons, M.A. 

Sir Westby B. Perceval, K.C.M.G. 

Sir Owen Roberts, M.A., D.C.L., LL.D. 

Lord Sanderson, G.C.B., K.C.M.G. 

Alexander Siemens. = 

Hon. Sir Richard Solomon, K.C.B., K.C.M.G., 

- K.C.V.0., K.C. 

Prof. J. M. Thomson, LL.D., F.R.S. 

Sir William Hood Treacher, K.C.M.G. 

Sir John Wolfe-Barry, K.C.B., LL.D., F.R.S. 


ORDINABY MEMBERS OF COUNCIL. 


Alan Summerly Cole, C.B. 

Peter MacIntyre Evans, M.A. 

Robert Kaye Gray. 

Colonel H. C. L. Holden, R.A., C.B., F.R.S. 

Major Percy A. MacMahon, R.A., Sc.D., LL.D., 
F.R.S. 
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William Henry Maw, LL.D. 

Francis Grant Ogilvie, C.B., LL.D. 

Hrnest H. Pooley, M.A., LL.B. 

Sir Boverton Redwood, Bart., D.Sc., F.R.S.E. 
John Slater, F'.R.I.B.A. 

Alan A. Campbell Swinton. 

Prof. William Cawthorne Unwin, LL.D., F.R.S, 


TREASURERS, 


Carmichael Thomas. 
William Henry Davison, M.A. 


SECRETARY. 
Sir Henry Trueman Wood, M.A. 


On the motion of the CHAIRMAN a vote of thanks 
to the scrutineers was carried unanimously. 


Mr. SAMUEL LLOYD Stacey, in acknowledging 
the vote of thanks to the scrutineers, said he was 
not able to attend the meetings as regularly as he 
used to; but he was very much interested in the 
Journal, and found it most valuable. 


COLONEL Sir THomas H. Houpicu, K.C.M.G., 
.K.C.1.E., C.B., D.Sc., proposed a hearty vote of 
thanks to Lord Sanderson, not only for presiding 
on the present occasion, but for the interest he 
had shown in the work of the Society during his 
term of office as Chairman of Council. Lord 
Sanderson’s services to the country were historic, 
and those he had rendered the Society had been 
exceptionally useful. He had also proved to be a 
most efficient Chairman. 


The motion was seconded by Prorgsson W. 
CAWTHORNE Unwin, LL.D., F.R.S., who also 
wished to thank Lord Sanderson for the extremely 
interesting Address which he had given the Society 
at the opening meeting of the session, 


The motion was put to the meeting and carried 
unanimously. 


THE CHAIRMAN, in acknowledging the vote of 
thanks, said it had given him immense pleasure to 
occupy the post of Chairman, and to do what he 
could to help the Society. He also mentioned 
that since his return to this country, H.R.H. the 
Duke of Connaught, their President, had shown a 
very keen interest in the affairs of the Society. 


The meeting then adjourned. 


ENGINEERING NOTES.. 


Electrification on the Midi Railway of France.— 
This, the most southern railway of France, of 
2,540 miles in length, is, especially as regards some 
of its mileage, favourably situated for electrification, 
It runs largely along the base and into the valleys 
of the Pyrenees, where the ample and permanent 
water-power arising from the torrents provides a 
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trustworthy motive source. When all the lines 
intended to be dealt with are converted, there will 
be about 386 miles electrified, of which over one- 
fifth will be on a double line. Nearly half this 
will be completed within this year, and it should 
form a good object-lesson for those who are 
studying the subject of main-line electrification 
where water-power is available and steep grades, 
like those on parts of the Midi, prevail. The 
current used for the working lines is single-phase 
at sixteen periods and 12,000 volts. It is.intended - 
to distribute energy by this current at a pressure 
of 60,000 volts. The alternators at the station 
will generate current at 6,000 volts, the trans- 
formers will raise this pressure to 60,000 volts, and 
in the sub-stations the pressure will be stepped 
down to 12,000 volts for the supply of the over- 
head conductor. There will be five generating 
stations. The rolling-stock consists of locomotives 
and motor-cars. The locomotives are especially 
intended for the hauling of long goods trains 
coming from or going to non-electrified sections. 
The motor-cars are provided exclusively for branch 
lines and for trains working on the electrified 
section only. The description of these locomotives 
would be too long for a note. Full particulars of 
them, and of the work generally, are to be found 
in the American Engineer for March last, the 
Electric Ratlway Journal of January 25th and 
February 15th last, and in a paper discussed in 
Paris between the 21st and 24th of last month 
at the joint meeting of the Institution of Electrical 
Engineers and the Société Internationale des 
Electriciens. 


The Los Angeles Aqueduct.—Second only in 
length to the Coolgardie water-supply aqueduct 
in Western Australia, where water is led by a 
352-mile pipe, and pumped to an aggregate height 
of 1,290 feet, is the Los Angeles pipe in California, 
235 miles long, though the latter has cost con- 
siderably more. This is a gravity work, and 
though it is expected that-its 258,000,000 gallons 
daily will ultimately be required for Los Angeles 
city water supply, meantime irrigation and power 
will be served by the excess over present wants. 
There are forty-three miles of tunnelling, twelve 
miles in aggregate of steel and reinforced concrete 
syphons, and more or less difficult work in concrete 
channels from 10 feet to 12 feet wide. Nearly a 
mile per week was the rate of progress. Thereisa 
very full illustrated description of this important 
work in the Engineering Magazine (London) for 
April. 


A Peculiar Lift Bridge.—At Portland, Oregon, 
United States, there has lately been erected a 
novel lift-span in a long navigable river bridge. It 
has two decks, the lower for a road and tramway, 
and the upper for a railway. Where the opening 
for navigation occurs, the girders, which in the 
rest of the bridge are between the two decks, are 
wholly above the railway or upper deck, the lower 
one in this span being suspended therefrom, When 
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it is desired to open the lower span to allow low- 
masted traffic to pass under, which is the ordinary 
requirement, the lower deck is drawn up by a 
telescoping arrangement and housed under -the 
railway deck. Hence the road traffic only is 
interrupted, When larger craft have to be let 
through, which does not often occur, both the 
railway deck with the road deck, previously lifted 
and housed under it, are raised sufficiently high 
between the towers for the purpose. 
there is 26 feet headway, and to pass the smaller 
craft 72 feet is given; while in the last case, with 
interruption to both road and railway, 166 feet, 
which is sufficient for most sailing ships, is afforded. 
Electricity affords the motive power. 


An Electric Shovel.— Steam shovels are now 
common enough in countries where labour is costly, 
but a case has recently occurred where, in addition, 
fuel is scarce and water-power abundant. This is 
in forming an earthen irrigation dam in Nevada. 
The shovel is similar to that of the ordinary 
Bucyrus type. The power is supplied by electric 
motors through single-phase operation, stepped 
down from 2,300 to 440 volts. The primary side 
of the transformers on the shovel is connected to 
the 2,300 volt distributary system by 700 feet of 
triple conductor, 2,300 volt, cable, which is dragged 
along to suit the locality of the work. A specially 
provided hydro-electric power-plant was installed, 
the magnitude of the work to be done justifying 
this expenditure. The hoisting machinery is 
geared to a 115-h.p. 440 volt three-phase 60-cycle 
variable speed induction motor, having a full load 
speed of 680 revolutions per minute, the gear ratio 
from motor to drum being 15 to 1. The propelling 
of the car is effected by the hoist motor. The 
swinging and thrust mechanisms are somewhat 
similar to that of the hoisting machinery. 


A Powerful Hydro- Electric Plant.—There is 
under construction at Martigny, Switzerland, one 
of the most remarkable hydro-electric works as 
regards head of water, viz., 5,412 ft., supplied 
from the Lake of Fully. The pipe, which 
is 22 miles long, has a diameter varying from 
1944 ins. to 238 ins. diameter, with a thick- 
ness according to the pressure, which is at a 
maximum of 2,425 lbs. per square inch, of from 
15 to 128 ins. The upper joints are lap-welded 
and the lower are seamless. The turbines will 
furnish 15,000 h.p. 


Reinforced Concrete for Road-making. — Re- 
inforced concrete seems to have become the 
universal provider for all wants in engineering 
construction—the Holloway pill of the profession. 
There is now, nevertheless, no doubt of its adapt- 
ability to many purposes for which engineers 
hesitated at first to use it, and if proper 
superintendence can be ensured, which, ceteris 
paribus, is the crux of the whole problem, the 
material, within its limitations, will certainly 
go on increasing in favour. The proposed use of 
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reinforced concrete for railway sleepers is one 
which has not found much acceptance except in 
Italy, and the reason for the exception seems 
difficult to understand, for, owing to the heavy 
shocks which the concrete is subject to in such a 
position, the superiority to timber in permanence 
is not likely to be established, except in the case 
of sidings, where heavy locomotive speed is absent. 
Somewhat analogous to the ferro-concrete railway 
sleeper in the duty it has to do, is the under skin 
of the ordinary road, where the shock of the motor- 
car, though considerably less than that of the 
locomotive, has to be withstood. In Devonport, 
Iowa, a successful application of reinforced concrete 
to this skin has been made, and is said to stand well. 
The concrete is seven inches thick, and is formed 
of one part cement to three parts sand and five 
parts broken stone, and the reinforcement is of 
steel mesh close to the lower surface, where the 
tensile stresses are most felt. At present the 
reinforced concrete forms the road surface, but it 
is contemplated to give the road later a bituminous 
surface. There is a very high range of temperature 
to be dealt with in this part of the States. The 
cost was about four shillings per superficial yard. 


Automatic Railway Points. — On _ single-line 
railways, sidings between stations which are far 
apart, as in many colonial lines, are put in to 
enable trains to pass each other. Here considerable 
wastage in time and power is ordinarily incurred 
by the stoppage, three times, of the trains to be 
shunted, in order to enable the guard to alight and 
operate the points and reboard his train, To avoid 
these stoppages, a device has been successfully 
used on the Chicago and North-Western Railway 
in America. The points are normally closed 
unless operated by the hand lever, and there is a 
trip a short distance from it which may be opened 
by a roller on the engine. The roller is mounted 
on the end of a plunger, which fits into a cylinder 
on the first and last trucks on the locomotive, and 
the engine-driver can force the plunger out to the 
operative position or retract it by admitting or 
exhausting air to or from the cylinder. In passing 
over the trip, the roller depresses it, and throws 
over the points, which are then held open by the 
usual detector bar, mounted on the outside of the 
rail. This bar is kept down by the wheels of the 
train until the last vehicle has taken the siding, 
when the points close automatically. A similar 
trip is placed alongside the siding so that the 
points can be opened by a train passing on again 
to the main line, 


NOTES ON BOOKS. 


TARIFFS AT WorK. By John Hedley Higginson, 
B.Sc. (Econ.). London: P. S. King & Son. 
In this little volume Mr. Higginson deals with 
the practical problems which have to be faced by 
the officials charged with the administration of' a 
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tariff. This is a side of the Free Trade v. Fair 
Trade controversy of which comparatively little 
is heard, though it is obviously important, at all 
events to the responsible officials, Mr. Higginson 
possesses undoubted qualifications, both theoretical 
and practical, for his task. He has taken the 
degree of B.Sc. in Economics as well as various 
economic prizes in the University of London, and 
he is also an official of the Board of Customs and 
Excise. As Mitchell Student he proceeded to 
America and studied on the spot the admin- 
istrative methods of the United States and of 
Canada. While avoiding unnecessary details, he 
gives a good account of these methods, in- 
cluding an interesting chapter on the prevention 
of smuggling. 

When carrying out the administration of a 
tariff the Customs officials are faced with numerous 
difficulties. Of these Mr. Higginson gives some 
interesting examples. One of the items in the 
United States tariff read: “ On all goods, wares, or 
merchandise made of silk, or of which silk is the 
component material of chief value, irrespective of 
the classification thereof for duty by or under 
previous laws :—Sixty per cent. ad valorem.” 

Although at first sight this seems a fairly clear 
statement, the United States authorities found it 
far from easy to decide upon its practical meaning. 
‘‘The appraisers and examiners,” said the Assistant 
Secretary to the Treasury, ‘‘ who look at the goods 
in the first place, have great difficulty in determin- 
ing the actual proportions that enter into it and 
to get an analysis where the question runs close. 
Besides that, there came this question—what did 
the words ‘chief value’ mean? Must the article 
be more than half silk, or must the silk be only more 
than either of the other components, to come under 
that designation? That question nobody could 
settle ... It was sent to the |Attorney-General 
and he gave his opinion (which is not binding on 
a jury) that silk was the component material of 
chief value if there was more silk in it than any 
other material, and that we understand to be the 
law now, or rather, that is the rule of the Depart- 
ment on the question—if the article is not half 
silk, but has more value of silk than any other 
component in it, silk is the component material of 
chief value.” 

Another problem was raised by the item: ‘‘ All 
wool, hair of the alpaca, goat or other like 
animal.” The question, of course, was raised, 
what is a “ like animal” to a goat? The President 
of the United States Commission was of opinion 
that it would require the writing of a whole book 
to answer it; but the phrase is still used in the 
tariff schedule. 


THE YEAR-BOOK OF WIRELESS TELEGRAPHY AND 
TELEPHONY. London: The St. Catherine Press. 
2s. 6d. net. 

With the rapid development of wireless tele- 
graphy there has naturally grown up a demand for 
information relating to this subject. This year- 
book—of whith the present volume is the first 
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issue—is an attempt to present such information 
in a form as concise and convenient as possible. 
We have, first, a brief resumé of the history of wire- 
less telegraphy since 1896. This is followed by 
the text of the International Convention of 1912, 
and the laws and regulations of the principal 
countries which deal with the question. Nearly 
100 pages are devoted to a list of the stations 
(land and ship) throughout the world, with par- 
ticulars of the call signals, the normal range in 
kilometres, wave-length in metres, hours of service, 
charges, etc. After this come a number of original 
articles, including one of especial interest on 
“ Electrical Measurements in Wireless Tele- 
graphy,” by Professor J. A. Fleming, F.R.S., and 
another on ‘‘ The Principles of Wireless Telegraphy 
Explained by Mechanical Analogies,” by Captain 
H. Riall Sankey. 

The book contains 563 pages of useful infor- 
mation, with a number of photographs and 
illustrations. An interesting feature is a large 
folding-map, showing the wireless telegraphy 
stations of the world, 


GENERAL NOTES. 


RUMANIAN VITICULTURE.—The vines in Rumania, 
in common with those throughout Europe gene- 
rally, suffered greatly from phylloxera not many 
years ago, and as the disease is still prevalent in 
the country the Rumanian Ministry of Agriculture 
is making efforts to eradicate it. To this end large 
quantities of shoots of so-called American vines 
are furnished annually to wine-growers at nominal 
prices. Most of these shoots come from the Govern- 
ment nurseries, these nurseries being supplied by 
purchases made in Algeria. The vines are imported 
from America into Algeria for the purpose of 
acclimatisation. Rumania has long been known as 
a wine-growing country, and formerly—especially 
between 1880 and 1895—large quantities of wine 
were exported to France. There is still a consider- 
able exportation to various countries, among others 
Austria-Hungary, Turkey, and Egypt. Efforts are 
continually being made to improve the quality of 
the wines. 


FOREIGN TRADE OF IraLy.—The Italian Minister 
for Commerce and Agriculture has just published 
the statistics regarding the foreign trade of the 
country for last year. The total trade amounted 
to 6,000 million lire, divided into 3,604 million lire 
imports (an increase of 215 million lire against 
1911), and 2,396 million lire exports (an increase 
against 1911 of 192 million lire). Germany is the 
leading country with regard to the total foreign 
trade, accounting for 936 million lire, almost a 
sixth of the total; then follow the United States 
of America with 818 million lire, Great Britain 
with 772 million lire, France with 508 million 
lire, and Austria-Hungary with 506 million lire. 
Germany is Italy’s best customer, taking goods to 


~ 


~ 
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the value of 330 million lire, and also exports more 
. goods to Italy than any other country. The chief 
‘Italian exports are agricultural products, raw silk, 
olive oil, wine, fruits, eggs, butter, cheese, rice, 
and hemp; whilst the principal. imports are grain, 
coal, machinery, chemicals, wood, and paper. It 
= is noteworthy that in spite of industrial develop- 
ments with regard to automobiles, ships, and 
railway carriages, large sums continue to be speni 
abroad on these classes of goods. 


THE Barman ScHoor at Rome.—One scholar- 
ship in Architecture, one in Sculpture, and one in 


. Decorative Painting, will-be offered annually by 


the Royal Commissioners for the Exhibition of 


* 1851. The scholarships are of the annual value of 


£200, and are tenable for three years at the British 
Schoolat Rome. They are open to British subjects, 
of either sex, under thirty years of age on July 1st of 
the year in which the competitions are held. The 
competitions for the scholarship are conducted 
by the Faculties of Art of the British School at 
Rome. Particulars regarding the competitions 
may be had on application to the Honorary 
General Secretary, British School at Rome, 
_ 54, Victoria Street, London, S.W. 


Moror-cunturE EXHIBITION AT GAtANTa, 
HUNGARY. — An exhibition of machines with 
combustion motors for tilling the soil is being 
organised by the Hungarian Agricultural Associa- 
tion, with the financial assistance of the Royal 
Ministry of Agriculture. It will be held in August 
next. The object of the exhibition is to present 
home and foreign machines that have been tested 
- and to discuss them systematically. The- pre- 

_ scribed depth of the furrows will be from 7 to 8} 
inches. For the experiments to be made with 
' each machine an area of at least 7'4 acres will be 
provided. The drawing up of the programme has 
been entrusted to Professor Pál Sporzon, Director 
of the Machine Experiment Station of the Royal 
Hungarian Academy of Agriculture in Budapest. 


NATIONAL Gas CONGRESS AND EXHIBITION, 
' Lonpon, 1913,—A National Gas Congress and 
Exhibition will be held at Shepherd’s Bush in 
October next. The Congress has been organised, 
_ in celebration of the centenary of public gas-supply 
_ and the jubilee of the Institution of Gas Engineers, 
by a joint committee, representing the Institution 


of Gas Engineers, the Society of British Gas — 


- Industries, the British Commercial Gas Associa- 


=- tion, and the municipal and private gas under- 


- . takings of the United Kingdom, for the purpose 
`of demonstrating the numerous ways in which the 
combined efforts of the gas industry can aid in 
solving efficiently and economically many urgent 
problems relating to national health and physique, 
personal hygiene, the housing of the working- 
- Classes, the better feeding of the working-classes, 
the purification of the air of our cities by the 
abatement of the smoke nuisance, the hygienic 
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and economic aspects of good and bad illumination, 
the ventilation of buildings, technical and voca- 
tional education, the relations between employer 
and employed, the conservation of the national 
coal-supply, the domestic servant and domestic 
service questions, and other aspects of household 
and industrial science, art and finance. The 
scheme of the Exhibition will, in addition to 
general exhibits. relating. to the manufacture, 
testing and distribution of gas, comprise ‘suites of 
model -furnished rooms, including almost every 
type of domestic apartment—living rooms, halls, 
bedrooms, nurseries, bathrooms, kitchens, pantries, 
and so on, to suit a variety of purses and tastes— 
school-rooms, hospital wards, hotel and institution 
kitchens, laboratories, and other rooms for special 
purposes, fitted up with the most efficient and 
economical gas appliances for lighting, heating, 
cooking, hot-water supply and power purposes ; 
there will also be model -workshops which will 
afford opportunities for showing the many applica- 
tions of gas to industrial purposes. Throughout 
the Congress month conferences will be arranged 
between the adminstrators of gas undertakings 
and the ‘educational, medical and sanitary 
authorities, as also with the Chambers of Com- 
merce. Amongst the speakers who have promised 
to read papers or to open discussions are several 
names of universal reputation, as, for instance, Sir 
William Bennett, Sir Alfred Keogh, and Sir- 
William Richmond. | 


Gustave CANET LECTURE.—The Gustave Canet 
lecture will be delivered by. Dr. Dugald Clerk, 
F.R.S., M.Iunst.C.E., Past-President of the Institu- 
tion, on “ The Working Fluid of Internal Combus- 
tion Engines,” on Monday evening, June 30th, 1913, 
at the Institution of Electrical Engineers, Victoria 
Embankment, W.C. The chair will be taken at 
8 p.m. by the President, Sir A. Trevor Dawson, 
R.N., M.Inst.C.E.. 


BICYCLES, MOTOR- -CARS, AND MOTOR- CYCLES IN 
France.—From statistics for 1912, prepared by 
the Cycle and Automobile Manufacturers Associa- 
tion of France, it is reported that there were at 
the close of the year 89,185 motor-cars, 28,641 
motor-cycles, and 2,989,985 cycles in use in France. 
This represents for the population of France, one 
automobile for every 500 inhabitants, one cycle for 
every 18, and one motor-cycle for every 1,882. Ten 
years ago there was one automobile and one motor- 
cycle for every 2,000 inhabitants, and one cycle for 
every 30 persons. The Department of the Seine, in 
which Paris is situated, has 21,494 automobiles and 
304,866 cycles, Between 1910 and. 1911 there was 
the enormous increase of 300,000 cycles. In 1899 
there were in France only 1,762 automobiles, 
whereas in 1912 the figures rose to 89,185, It is 
estimated that from 1,800 to 2,000 foreign-made 
cars are sold in France every year. The French 
manufacturers built the remainder sold in France, 
estimated by the Association — as _ being 12,000 to 
15,000 last year, 
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NOTICES. 


CANTOR LECTURES. 

The Cantor Lectures on “ Liquid Fuel,” by 
PROFESSOR Vivian B. Lewes, F.I.C., F.C.S., 
etc., have been reprinted from the Journal, 
and the pamphlet (price one shilling) can be 
obtained on application to the Secretary, Royal 
Society of Arts, John Street, Adelphi, W.C. 


A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


PRACTICAL EXAMINATIONS IN 
MUSIC. 

The Practical Examinations in Music were 
not concluded this year until June 28th, too 
late for the results to be included in the report 
of the Council. They lasted for eight days. 

The examinations were conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates are 
asked to select for themselves which of these 
standards they choose to be examined in. The 
standards range from easy to very difficult 
music. For each standard a list of music is 
given for study, and from this list candidates 
select the pieces they will sing or play. Candi- 
dates are expected to play or sing the pieces 
which: they have prepared, to play or sing a 
piece, or portion of a piece, at sight, and to 
play certain scales. 

In all, 279 candidates entered, and of these 
273 were examined, a decrease of 23 as com- 
pared with last year. There were 197 passes 
and 76 failures. 

The following were the subjects taken up :— 
Piano, singing, violin and violoncello. 216 
entered for the piano, 150 of whom passed; 


44 entered for the violin, of whom 37 passed 4 
1 entered and passed for the violoncello; 12 
entered for singing, of whom 9 passed. One 
medal was awarded. 

The excellent playing of some of the advanced 
violinists was the most noteworthy feature of 
the 1913 examinations. The general average 
was much as usual. Among the pianoforte 
candidates, the chief faults were monotony of 
tone and unpolished phrasing; pedalling might 
also have advantageously received more atten- 
tion. The sight-reading of the violinists was, | 
as a rule, satisfactory; that of the pianists, and 
still more so that of the singers, was not so 
good. In all departments it should be recog- 
nised that mere note-accuracy will not by itself 
ensure & musical performance. 


SCIENTIFIC INSTRUMENTS: 


THEIR DESIGN AND USE IN 
AERONAUTICS.* 


By Horace Darwin, M.A., F.R.S. 


“The chief cause of failure in operation is the 
ill-determination and measurement of the forces 
and actions of bodies.”—‘* Novum Organum,” 
Francis Bacon. 

To be asked to give the first Wilbur Wright 
Memorial Lecture is an honour and a responsi- 
bility, and I hope that what I shall say may be 
of some interest to the many able men now 
working at the science of aeronautics. 

No memorial lecture is required to make us all 
admire the character of the man, his brilliant 
engineering work, the scientific method by which 
he obtained his results. Each step forward was 
secured by careful reasoning based on former 
trials; each step was tested separately; all 
available data were uced. An account of the 

* Being the first Wilbur Wright Memorial Lecture recently 
delivered before the Aeronautical Society of Great Britain. 
Published by permission of the Society and of the author. 


For the use of the blocks the Editor is indebted to the 
courtesy of the Proprietors of Engineering. 
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method and results of his original experiments 
has not yet been published, and would be of 
extreme interest. May I express a hope, which 
I know you will share, that when the appropriate 
time comes it may be published ? n 

All Wilbur Wright’s work was done in the 
closest co-operation with his brother Orville. 
We do not know how much each did, and we do 
not want to know; Orville probably says that 
Wilbur did most, and it is equally probable that 
Wilbur would have said that Orville did most. 
At any rate, we know that together they did a 
very great piece of work. ` 


NATURAL AND ARTIFICIAL FLIGHT AND Loco- 
MOTION, 


Tne Wright brothers made careful observation 
of the flight of birds, and found their observa- 
tions valuable. It is interesting to consider the 
resemblance and differences of the manufactured 
aeroplane and the living bird. The resemblance 
may be simply the result of copying the bird, 
or it may be that similar designs have been 
arrived at independently by birds and men. 
The wings of both are roughly the same shape : 
of wide span, and narrow in the direction in 
which the bird flies; both have concave wings 
with thick leading edges. In many aeroplanes 
hollow spars are used like bones and like the 
quills of the feathers of birds. We copy plants 
also in this respect, for they, too, have learnt 
the economy of material in the use of hollow 
spars. The bodies of airships are similar in 
shape to the bodies of swimming animals, with 
the greatest width towards the head. The 
bodies of birds are of similar form. 

These resemblances are remarkable, but there 
are great differences. The Wright brothers 
found no biplane bird to copy and did not flap 
their wings. No flying animal uses a continu- 
ously rotating propeller to drive him forward 
on soaring wings, and it is, perhaps, hardly too 
much to say that if birds only knew how, they 
would now copy the Wright brothers. Muscular 
action and the circulation of the blood, however, 
put supreme difficulties in the way of the de- 
velopment of the continuous rotation of a part 
of an animal. Cranks and connecting rods, as 
well as rotating valves to allow the circulation 
of the blood, would be required. No animal has 
succeeded in developing wheels instead of legs, 
although their development might have enabled 
him to run about with less consumption of fuel, 
anyhow in a country with good macadam roads. 
There is a beetle who has made use of something 
in the nature of a wheel. He collects his food 
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(manure), and carefully fashions it into a bail 
latger than himself, and then rolls it along to a 
convenient place, buries it, and lives on it at his 
leisure. This is not a wheel, but it has many 
of the advantages of a wheel, and we may 
consider this beetle as the pioneer transport 
engineer. 

The development of the power of flight in 
birds has been so slow that we cannot realise 
the time taken, or form the roughest estimate in 
years; but the perfection of these adaptations, 
and the beauty of their skill, strength and 
movement, must strike anyone who has ever 
watched their flight. Some less advanced 
animals have only learnt to glide, and are now 
in the same stage of development as the Wrights 
were a few years ago. Perhaps these gliders 
developed more slowly, or perhaps only began 
to learn the art many ages after birds had learnt 
to fly. A few plants also have developed wings 
to their seeds, so that they can glide away to 
more suitable places for germination and growth. 

The evolution of those remarkable flying 
animals, the Wright brothers, has been enor- 
mously more rapid because it has not depended 
on the method of trial and error, and because 
each trial does not correspond with the lifetime 
of an individual. But the difference is even 
more far-reaching, since the material on which 
they worked was knowledge—or, in other words, 
the experience of mankind handed down from 
one generation to the next. And, more im- 
portant still, their mental powers enabled them 
to test the accuracy of this knowledge and to 
increase its amount. 

It is interesting to note that it is the opinion 
of biologists that birds, bats, fishes, and insects 
all learnt to fly independently; inheritance 
from a common stock played no part in their 
development. Tnere are no large flying animals 
now, and the great majority in existence are 
extremely small. These facts would lead us to 
expect difficulty in making a very large aero- 
plane, and theoretical considerations confirm 
this view. 

The ostrich, the largest existing bird, standing 
8 ft. high, has no power of flight; nor had the Moa 
of New Zealand (now extinct), standing 12 ft. 
high. It is probable, however, that both had 
flying ancestors. The only vertebrate animals 
which developed flight during fossil times were 
Pterodactyls. The largest of these had a body 
a little larger than a swan and a span of wings of 
over 22 ft. This is less than the smallest aero- 
plane, but large compared to an albatross, the 
span of whose wings is over 11 ft.—probably 
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exceeding that of any other bird. The whole 
family of Pterodactyls has long ago become 
extinct. 

On the other hand, there is a very small spider 
who makes a kind of flying machine out of the 
simplest materials. In the autumn he desires 
to emigrate, and as he is very small a land 
journey would be slow and difficult. He selects 
a calm and sunny day, on which we should 
expect to find local upward currents of air; 


he climbs to the tip of a blade of grass and spins- 


a thread which is blown out by the wind, and at 
the right time he lets go and is carried away by 
the wind, he knows not where. This clearly 
could not be done by a large animal. But we 
had better not attempt to copy flying animals 
too closely. We shall learn nothing from the 
spiders success in aeronautical engineering. 
Would it not also be just as great a mistake to 
try to fly with flapping wings as it would be 
to propel aship by a flapping tail like a fish, or to 
make a motor-bus trot about the streets on four 
legs? I think it would, but my ancestor, 
Erasmus Darwin, thought differently. In 1791 
he wrote :— 


Soon shall thy arm, unconquer’d steam! afar 
Drag the slow barge, or drive the rapid car; 
Or, on wide-waving wings expanded bear 
The flying-chariot through the fields of air. 


A few years ago I did not believe that we should 
see the essential part of his forecast about flying 
fulfilled, and I may be just as wrong about the 
waving wings. 


Tse DESIGN oF SCIENTIFIC INSTRUMENTS. 


The subject of my lecture to-night is Scientific 
Instruments—their use in connection with flying 
—and some general considerations with regard to 
their design. The Wilbur Wright Memorial 
Lecture will be given annually, and I believe the 
most useful results will be obtained if the lecturer 
is allowed considerable latitude in the choice of 
a subject. All I ask is to be allowed to speak 
on a subject at which I have worked for many 
years. 


INSTRUMENTS USED IN AEROPLANES. 


It is important to realise beforehand the 
difficulties of using instruments on aeroplanes 
during flight and the errors that may be intro- 
duced in the readings. The aeroplane shakes, 
it does not remain level, and is subject to 
acceleration in all directions. The instrument 
should be so designed as not to be affected by 
any of these disturbances, A vertical accelera- 
tion has the same effect as a change in the 
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amount of the downward pull due to gravity, 
the tilting of the aeroplane changes the direction 
of the downward pull with regard to the instru- 
ment. A lateral or longitudinal acceleration has 
the effect of altering both the direction and the 
amount of gravity. But vibration is a greater 
difficulty still. The hand of an instrument may 
move so much and so rapidly that it is difficult 
to estimate the mean reading on the scale, and 
sometimes it is quite impossible to do so. And 
this may happen when the quantity which is 
indicated by the position of the hand only varies 
slowly and by small amounts. 

Consider a part of an instrument that can 
rotate about a vertical axis, and suppose that 
its centre of gravity is not on the axis, then a 
sudden lateral movement of the whole instru- 
ment will tend to rotate the part relatively to 
the instrument, the side-ways force will act at 
the axis, and the resistance to this force due to 
inertia will act at the centre of gravity of the 
part. The farther the centre of gravity is from 
the axis, the greater this tendency to rotate ; the 
tendency will also be greater the greater the 
mass of the moving part. To make this tendency 
small, the centre of gravity should be as nearly 
as possible in the axis, and the weight should be 
small. If, however, the part is made very light 
it may bend and vibrate in itself from the force 
acting on it from its inertia. In fact, the part 
should be balanced, light, and stiff. 

Good balancing and lightness also reduce the 
tendency to movement due to tilting or want 
of level in the instrument ; if the axis is no.longer 
vertical the centre of gravity will try to get to 
the lowest point, and the piece will tend to turn. 

In a compass as ordinarily made, the con- 
dition of balance cannot be fulfilled. The magnet 
rests on a steel point and is horizontal, and its 
centre of gravity is below the steel point. The 
force on the North Pole acts in a downward 
direction towards the North, and the force on 
the South Pole in an upward direction towards 
the South, and the magnet is made to rest in a 
horizontal position by arranging that the centre 
of gravity of the magnet is between its South 
end and its centre. It is below and to one side 
of the point about which rotation takes place. 
Hence a side-ways movement must start it 
swinging. In Fig. 1 (p. 796) the distance of W 
from the steel point is greatly exaggerated. 
The magnet and card in aeroplane and ship 
compasses are usually surrounded by a liquid, 
and then any vibration which may be caused 
by its want of balance is rapidly reduced. 

It is important that instruments on aeroplanes. 
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should be damped, using the word to damp in 
the sense of “to dull ”? or “ to abate the motion 
of,” This damping is specially important if it 
should happen that the rate of vibration of the 


F 


whole instrument should agree with the natural 
rate of vibration of the moving part. When this 
happens with an undamped instrument, the 
vibration is excessive. Damping is also important 
in cases where the fluctuations in the quantity 
to be measured are rapid ; it may then be diff- 
cult to read the instrument, and the excursions 
of the hand may indicate a much greater amount 
of variation of the quantity than really takes 
place. If the mean reading is required the 
instrument must be damped, and the damping 
should be of a particular kind, which we will 
now consider. 

The essential features of satisfactory damping 
are that no force should be applied to the 
moving part whilst it is at rest, but that as soon 
as it moves a force should act opposing the 
movement. Friction at the joints does damp 
the instrument, but does not fulfil these con- 
ditions and is bad. The force should be small 
when the movement is slow, and it should 
increase when the movement becomes more 
rapid. The most usual method is to immerse 
the moving part, or a paddle fixed to it, in a 
liquid more or less viscous, or the paddle can be 
replaced by a fan in the air. Another method is 
to damp by the movement of a copper plate 
between the poles of a magnet. If a Pitot tube 
is used, the flow of air through the connecting 
tube damps the instrument. 

+ Mr. A. Mallock has pointed out that in order 
to obtain a true mean reading with an instru- 
ment the damping force should be proportional 
to the velocity of movement of its index. When 
the damping force varies as the square of the 
velocity there may be no error or there may be 
a considerable error. We will take a particular 
case. Suppose that the quantity to be measured 
remains at 80 for 2-10 second, and then sud- 
denly increases to 140 and remains at that 
amount for 1-10 second, and then it goes back 
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to 80 and remains at that- amount for 2-10 
second, and that this rapid oscillation goes on 
indefinitely. Suppose also that the instrument 
is damped by a force which varies as the square 
of the velocity of the index, and that it is so 
much damped that the hand appears to remain 
at rest. The reading of the instrument will be 92 
and the true mean in reality is 100, so that we 
have an error amounting to 8 per cent., by no 
means a small error. The diagram (Fig. 2) gives 
the supposed variations of the quantity as it 
would be recorded on a moving sheet of paper, and 
gives the true mean and the instrument reading. 

In the magnetic method of damping, the force 
varies as the velocity and the true mean is 
obtained. With liquid and air damping, the 
force varies as the square of the velocity, unless 
the movement is extremely slow, when it varies 
nearly as the velocity. 


SPEED OF AEROPLANES. 


The speed of the aeroplane through the air is 
usually given by reading the position of some 
form of index on a scale graduated in miles per 
hour. A Pitot tube and a manometer are often 
used. 

The principle of the Pitot tube is very simple 
(Fig. 3, p. 797): If the open end of a tube faces the 
wind, the air wants to pass down the tube, and 
if the tube is closed at the other end the air 
pressure is increased in the tube, and this increace 
of pressure is a remarkably accurate means of 
measuring the’velccity of the wind. This method 
is used in Dines’ Anemometer, and for measuring 
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the velocity of the air in the wind channel at the 
National Physical Laboratory. In 1903 Dr. 
Stanton read a paper before the Institution of 
Civil Engineers (Proc. Inst.C.H#., Vol. CLVI. p. 78) 
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proving the accuracy of this method of measur- 
ing air velocity. Dr. Glazebrook tells me that 
improvements have recently been made which 
give even more satisfactory results. The delicate 
measurement of the air pressure necessary for 
the most refined work is made by the tilting 
water - gauge designed by Professor A. P. 
Chattock and Mr. J. D. Fry. This is a laboratory 
instrument of the highest order of precision, and 
is far too delicate and accurate to be used on a 
flying machine. It is a difference of pressure that 
has to be measured—the increase of pressure in 
the tube, above the air pressure outside—and a 
second tube transmits this pressure (the static 
pressure) to the manometer. It is found by 
experiment that changes in the size of the 
opening of the Pitot tube, or the thickness of 
the tube, or the bevelling of its edge, make 
little or no difference in the pressure. With the 
opening of the static tube it is different, and its 
design is important. In the design now adopted 
at the National Physical Laboratory the pressure 
obtained is almost exactly what we should 
expect from theoretical considerations. This is 
an advantageous simplification, and this form 
of Pitot tube should be used for all the most 
refined measurements. But the static tube can 
be so made that it will give a pressure below the 
true static pressure, and the Royal Aircraft 
Factory have made use of this and have 
increased the manometer readings by 20 per 
cent. in order to give a more open scale. 

The tubes transmitting the pressure can be 
carried a considerable distance to allow the 
manometer to be placed in a convenient position 
for reading; this is often of great importance. 
If it is found advisable to have a large amount 
of damping in the manometer it is best to have 
long tubes of large diameter. This gives the 
correct form of damping. Short tubes of small 
diameter will give the same amount of damping, 
but in this case the damping force will vary as 
the square of the velocity of the air in the tube, 
and the reading will not necessarily be the true 
mean. For the same reason it is inadvisable to 
cause damping by throttling the passage of the 
„air by closing a valve, or by means of letting it 
pass through a small hole in a plate. 


If a Pitot tube speed-meter gives the correct 
speed when flying near the ground level, it will 
not be correct when flying at a great altitude. 
The error is caused by the change in the density 
of the air. As you mount the air becomes less 
dense because the atmospheric pressure is 
reduced, and more dense because the tempera- 
ture falls. 
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In the following table the actual speed is 
assumed in all cases to be 100 miles per hour. 
The temperatures given in the last column are 
taken on the usual assumption that there is a 
fall of 1° F. for every 300-ft. rise above the earth’s 
surface. 


Speed readings | Speed readings 


Meet. | temperature | fanime with | temperature, 
eight. 

0 100 100 50° F. 
1,000 98:3 98:6 47° F. 
2,000 96:5 97-1 43° F. 
3,000 94°7 95-7 40° F. 
4,000 93°0 94:83 37° F. 
5,000 91°3 92-9 33° F. 


These corrections were made in the air speed 
measurements at the Military Aeroplane trials in 
1912 when obtaining the gliding angles of the 
various competing aeroplanes. 
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The simplest form of manometer is a U-tube 
containing a liquid (see Fig. 3). The difference 
of the level of the liquid is then a measure of 
the difference of the air pressure in the two 
tubes. For use on an aeroplane this has two 
drawbacks—the scale is not open enough to 
read the speed easily and accurately, and tilting 


~ 
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of the aeroplane causes an error. Mr. Short, of 
the Royal Aircraft Factory, has designed a 
manometer which overcomes both these objec- 
tions. It is in effect a U-tube manometer, and 
he uses two liquids of different densities and 
which do not mix, and thrs obtains a more open 
scale (Fig.’4.4). One tube is placed inside the 
other, and this overcomes the chief error due 
to the tilting of the aeroplane, leaving only a 
small secondary error of no importance. If the 
manometer is placed 10° out of the vertical, 
this secondary error will make the reading be 
101-4 miles per hour instead of 100. Fig. 4B is 
another form of manometer designed by Mr. 
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Short, using one liquid, and still eliminating the 
chief error due to the tilting of the aeroplane. 


If the aeroplane has an upward or downward : 


acceleration or is changing its direction there is 
an error. 

An aeroplane flying at 100 miles per hour in 
a circle of 1,400 ft. radius will make one com- 
plete turn in one minute, and the banking of 
26° will prevent side-slip. In this case the mano- 
meter connected to the Pitot tube will read 
94°5 miles per hour instead of 100, the correct 
speed. | 

If the vertical acceleration is one-tenth gravity 
or 3:2 ft. per second, the manometer will read 
5 per cent. too low or too high according as the 
acceleration is downwards or upwards. These 
errors, due to vertical acceleration or flying in a 
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circle, are not large, and they will be the same in 
any manometer in which the air pressure is 
balanced by the attraction of gravity on a liquid 
or a weight. If a spring is used these errors may 
be eliminated. 

If a Pitot tube is fixed to the tips of the 
wings of an aeroplane and it is flying in a circle, 
the speed of the outer wing tip is greater than 
the speed of the inner wing tip. If these Pitot 
tubes are joined together by a tube there will 
be a greater pressure at one end of the tube 
than at the other, and at first sight we should 
expect that there would be a flow of air through 
the tube from the outer to the inner wing tip. 
But this is not the case, because the aeroplane 
is moving in a circle and there will be centri- 
fugal force acting on the air in the tube, and 
this will tend to make it flow outwards, and 
will exactly balance the tendency of the air to 
flow inwards due to the excess pressure in the 
Pitot tube on the outer wing tip, and there will 
be no flow through the tube. If there is a 
side-slip, this statement is only approximately 
true, but if there is sufficient banking to prevent 
side-slip it is true. If both a Pitot and static 
tube are fixed at the tip of one wing and are 
connected to a manometer at the centre, its 
reading will give the velocity of the wing tip. 
The centrifugal force in this case will act equally 
on the air in both tubes, and as the manometer 
measures the difference of the pressures, the 
centrifugal force will produce no effect on the 
reading. When flying in a circle the velocity of 
this wing tip is not the velocity of the centre 
of the machine. This difference is usually not 
large, but if it is thought advisable that the 
manometer should give the velocity at the 
centre, two Pitot tubes can be used, one at 
each wing tip, and both be connected to the 
manometer, the static tubes also both being 
connected. The manometer will then give the 
mean of the speeds of the wing tips, that is the 
velocity at the centre. This is done for accurate 
speed measurements at the Royal Aircraft 
Factory. 

YAW-METER. 

The word “ yaw ” is here used in the sense of 
“to bend or deviate from a straight course.’’ 
But the name does not accurately describe what 
the instrument measures. If the air is at rest, 
it measures the angle that the direction of move- 
ment of the aeroplane makes with its keel, or 
how nearly it is moving in the direction of its 
length. Side-slip is thus measured, by it. H 
we consider the aeroplane at rest and the air 
blowing against it, it measures how nearly the 
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direction of the wind is head on. If an eddy 
in the moving air meets the aeroplane, the 
direction of the wind will change and this will 
be indicated. A wind-vane carried by an air- 
ship or aeroplane would also show how nearly 
the movement was head on in the same way 
as the yaw-meter. - But the wind-vane would 
be difficult to read when placed in a position 
free from eddies in the air caused by the air- 
craft itself. With the yaw-meter the dial and 
hand: can be placed in a convenient place for 
observation. 

Two Pitot tubes are made like the letter Y 
(see Fig. 5) with the openings at the tops of the 
two arms. If the wind blows symmetrically to 
the two tubes the pressure will be equal in both. 
But if the direction of the wind changes it will 
‘meet the opening at the end of one tube more 
nearly in the direction in which the tube is 
pointing, and the pressure will be increased. 
The opposite will take place in the other Pitot 
tube and the pressure in it will be diminished. 

The pressure from these two Pitot tubes is 
taken by two pipes to the indicating apparatus, 
which can be at any convenient distance away. 
Each tube is connected to a circular box, the 
top of which is an air-tight flexible diaphragm 
which can move outwards. A rod is connected 
to each diaphragm, and these rods are pushed 
outwards by the air pressure. 

The hand indicating the angle of yaw, that 
is, the angle at which the air meets the Y Pitot 
tube, is pivoted about the point O, and is con- 
tinued to P. At this point it is connected to 
the two rods from the diaphragms by a freely- 
moving joint. If one rod pushes with a greater 
force than the other the hand is moved over to 


one side, and it will come to rest when OP is’ 


in- the direction of the resultant of the forces 
with which the two rods are pushed outwards, 
and when it is in equilibrium the hand will show 
on the scale the angle of yaw. If the speed of 
the aeroplane increases the hand will not move, 
because the air pressure and consequently the 
pushing forces in the two rods will both be 
increased in the same ratio. 

The same instrument can be connected to a 
wind-vane which moves the Y Pitot tubes so 
as to face the wind. The tubes are arranged to 
show if the wind has an upward or downward 
tendency, and the angle between the direction of 
the wind and a horizontal plane is measured. 


ASCENDING SPEED. 


I have made an instrument for indicating the 
speed with which an aeroplane or airship rises 
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or falls. It is roughly made, and at present is 
only in the experimental stage of development, 
and it will require remodelling in order to reduce 
its size and make it more convenient. I will, 
however, give a short description of it as it 
may be of some interest. 
A clock is arranged to move a valve at sata 
intervals of time. The valve first connects a 
vessel to the open air; it then closes and the 
air in the vessel is at the same pressure as the 
air outside. After a short time, during which 
we will suppose that the outside air pressure 
has fallen owing to the aircraft rising, the valve 
is again moved so that the vessel is connected 
to the indicating apparatus. This apparatus 
measures the excess of pressure of the air in- 
the vessel over the air outside, and gives the 
change of barometric pressure during the short 


Fig. 5. 
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pe? 
time between the last two movements of the 
valve; that is, it measures the amount of rise 
in a fixed time or the vertical speed. It does 
not give the speed at each instant, but the 
average speed during a short interval which 
terminated a few seconds previously. The 
indication is a little late, and in order to reduce 
this lateness as much as possible two vessels 
are used which are opened and closed and con- 
nected up alternately to the indicating apparatus. 


DIRECTION AND SPEED. 


Two of the instruments we have considered, 
the Pitot tube speed-meter and the compass, 
give us the direction and the velocity of the. 
aeroplane through the air, but unless we know 
the speed and direction of the wind we do not 
know the real direction of flight or the speed 
over the ground. These instruments give- 
valuable results, but we want to know the 
direction in which the head of the aeroplane 
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should. point in order to get to a definite place, 


and the speed over-the ground as-well as through 
the air. 
` problem, and will not discuss the question, 
‘except to suggest that someone here present 
solves it during the coming year. 


Tae Hana OF GEOMETRICAL DESIGN. ` 
< We have so far discussed some of the diffi- 
culties both in designing and using instruments 
-on aeroplanes. We will now consider the general 
principles of design, and I shall give examples, 
Doaa these have no connection with aero- 
“nautics. iL, 

I will quote some remarks made by Clerk 
Maxwell which should be axioms for those who 
- design and make scientific instruments. He 
wrote, under the heading of ‘‘ General Principles 
_ of the Construction of Apparatus,” as follows* :— 


There are certain primary requisites, however, 
which. are common to all instruments, and which 
therefore are to be carefully considered in designing 
or selecting them. The fundamental principle is, 
that the construction of the instrument should be 
adapted to the use that is to be made of it, and in 
particular, that the parts intended to be fixed 
should not be liable -to become displaced; that 
_ those which ought to be movable should not stick 
_ «fast; that parts which have to be observed should 
not be covered up or kept in the dark; and that 
pieces intended to have a definite form should not 
be disfigured by warping, straining, or wearing. 


As an instrument maker, I know the difficulty 
of fulfilling these conditions, and as users of 
instruments, we all know what our feelings are 
when a movable part of an instrument sticks 
‘fast; and a scale is difficult to read. 

Later he says :— 


- Hach solid piece of an instrument is intended 
to be either fixed or movable, and to have a certain 
‘definite shape. It is acted on by its own weight, 
and other forces, but it ought not to be subjected 
“to unnecessary stresses, for these not only diminish 
-its strength, but (what for scientific purposes may 


. ‘be much more injurious) they alter its figure, and ` 
- -mmay, by their ‘unexpected changes during the 


course of an experiment, produce disturbance or 
~ confusion in.the observations we have to make. 
. We have, therefore, to. consider the methods of 


“relieving the pieces of an instrument from un- 


‘necéssary. strain, of securing for the fixed parts a 
“determinate position, and of ensuring that the 
a parts shall move freely, yet without shake. 
This we may do by attending to the well-known 
“fact i in kinematics—“ A va body: has SUL GIES 
of freedom.” 
` + See Handbook of the Special Loan Collection of Scientific 
- Apparatus in 1876. . Introduction by Clerk Maxwell. - - 
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‘may be called geometrical designs. 


four-legged table is not. 


- pressure against- the stop. 
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In instruments which are exposed to iek 
usage it may sometimes be advisable to secure a 
piece from becoming loose, even at the risk of 
straining and jamming it; but in apparatus for 
‘accurate work it is essential that the bearings of 
every piece should be properly defined, both in 


‘number and in position. 


These generalisations cover a wider field than 
the construction of scientific apparatus, and in 
Some respects apply to all moving machinery ; 
and designs in which this principle is carried out 
A three- 
legged table is a geometrical. design, and a 
A four-legged table 
either rocks on two legs, or bends. so. that 
all legs touch the floor, and the amount of 
bending and the pressure of each foot on the — 
floor depends on the stiffness of the table and 
the evenness of the floor. Every time an ordinary 
chair is placed in a new position, it takes a new 


shape. A surface plate is a familiar example of 


the importance of three supports, and nearly all 
scientific instruments rest on three feet. The 
three-legged table with all its feet touching the 
floor has some freedom of movement; it can 
slide in a north and south direction and in an 
east and west direction, and it can rotate about. 
a vertical axis. If two of its feet only touched 
the floor, it would have greater freedom of 
motion, inasmuch as it can rock also about these 
two feet, and its freedom would be still further 
increased if only one foot touched the floor. To 
fix it completely more must be done. If all the 
feet touch the floor, and one foot be pressed 
against the wall of the room, that foot can no 
longer move at right-angles to the wall, but it 
can slide along the wall, and the table can rotate 
about a vertical axis. If that foot is pressed into 
the corner of the room all sliding of that foot is 
prevented and the table can only rotate, and 
this-is prevented by pressing one of the other 
feet against one of the walls. These six points 
of contact, three-on the floor and three on the 
walls, prevent all movement, and this definite- 
ness of position could not be given with less than 
six points of contact. If we want to prevent an 
object from moving-in any direction, it is- best 
to put a fixed stop with its-surface square to 
the direction of movement; this gives: the least 
. It also- causes the 
least shift’ of position due to dust lodging 
between the foot:and the stop. In the case’ of 
the table just considered: this best condition 
has been fulfilled. If only one of the feet is 


- moved away from the flat surface against which 


it was pressing, it willbe seen that this move- 
ment is- perpendicular to that. surface. Another 


~ 
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-example of geometrical design is the method of 
. supporting the trunnions of a transit telescope 
in two “‘ V ’-shaped bearings, giving four points 
of contact. This allows rotation about the axis 
of the cylinders forming the trunnions and also 
longitudinal motion along the axis of the cylinder, 
and a fifth point of contact is required to prevent 

_this last movement. A sixth point of contact 
would be required to prevent rotation—the only 
remaining motion possible. 

Each case has to be worked out according 
to the movements required in the piece of 
mechanism which is being designed. When I 
speak of points of contact, in reality the contact 
must be between two surfaces, the area depend- 
ing on the hardness of the material, the forces 

_ between them, and the amount of wear that will 
‘take place. If the three-legged table had pointed 
‘feet it would run into the floor. In many cases 


also the contact between the surfaces has to be 


ensured by pressure from a spring. 


Goop DESIGN AND BaD WORKMANSHIP. 


A most important consideration in a good 
-design is that the instrument shall still work 
‘well when the rubbing surfaces get worn or 
parts get bent, or if the workmanship is not 
good. I am not recommending bad workman- 
ship ; the workmanship should be good and so 
should the design. But I do mean that with 
perfect workmanship and a bad design, you may 
get Jamming in the moving pieces and bending 
of parts which should not bend, and the results 
obtained will be liable to error and the working 
unsatisfactory. This consideration brings out 
‘most forcibly the advantage of geometrical 
designs, but also it is a valuable test. of all 
designs. It is a long way from being the only 
test, but it is always well worth while to consider 
separately the effects of imperfect workmanship, 
or the bending of each part and wearing of the 


Fig.6. 


AXIS OF WHEELBARROW WHEEL 


-rubbing surfaces. Take the case of wear in a 
wheelbarrow. Thè axle of the wheel usually 
‘consists of two round iron pins running in holes 
in wooden rails forming the frame of the wheel- 
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barrow (Fig. 6). Both the wood and the pins 
the pin gets smaller but keeps circular, 
and wears its way into the wood and always 
fits it properly on the side where pressure is 


Fig.1. 


AXIS OF WHEELBARROW WHEEL. 


New 


(34-86 D) 


taken. The wheel will work perfectly till either 
the holes break out of the wood or the pin wears ` 
down very small and itself gives way. But 
sometimes the axle is made differently ; an iron 
rod is fixed to the two wooden rails and passes 
through a hole bored along the centre of the 
wheel (Fig. 7). With use the iron rod wears on. 
the under side and does. not remain circular, 
and the hole in the wheel gets larger. The result 
is increased friction. and a loose and shaky 
bearing. 

I have here an rnet as an example, the 


-rocking microtome,, which. has been designed, 


as far as possible, on the geometrical method. 
It is used for cutting sections of animal tissue 
for microscopical examination. Sections as thin 
as 0:003 mm. or 1-8000 in. are cut, and suc- 
ceeding sections should not vary greatly in 
thickness. It is clear from this that the instru- 
ment must work with considerable precision. 
The object is embedded in paraffin-wax and 
moves up and down, the knife, an ordinary 
razor, being fixed. The rocking arm holding the 
object to be cut is fed forward between each 
stroke. I balieve this instrument to be a good 
example of geometrical design. The following 
test was applied. The iron castings of which it 
is chiefly made were taken as they left the 
foundry and were put together with as little 
work as possible; it at once cut good sections: 
and my expectations were realised by the 

results of this severe ordeal. I should add, © 
however, that the screw and some other parts . 
were difficult to make badly ang were of the 


‘usual -form and. finish. © 


It is essential that the rocking arm should 
rotate with great precision about the same axis 
every time it rocks. This axis is of an unusual 
form, and Fig..8 (p.. 802) is from a photograph 
of a wooden model made to illustrate the design. 
It is a modification of the “ V” bearings. for“ 
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trunnions, it is very rigid, and as it is a knife 
edge bearing it moves with very little friction. 
There are four knife edges in line ; these rest on 
flat surfaces placed diagonally, and have right 
angles cutting edges. 

In cases where the rocking movement is small, 
and it is important to reduce the friction as 
much as possible, another modification can be 
used with advantage. This is also shown by a 
photograph of a wooden model (Figs. 9 and 10). 
Here a hard steel knife is used, resting on four 
flat steel faces forming part of round steel rods 
which rest in V-supports. In this construction 
each flat face supports a quarter of the load, 
and the centre of pressure acts approximately 
at the centre of each flat face. And this takes 
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place even when the knife bends more with 
increased load on it. This arrangement can be 
roughly made; it will work well, and is an 
example of the before-mentioned test for good 
design. 

This test for good design is not the only test, 
and I will give an example to show how it may 
fail. Ball-bearings are much used, and when 
once used for any purpose they continue to be 
used more and more; this is the best test of a 
really good mechanical device. All must admire 
their design, but first-rate workmanship is 
essential; in this must be included the com- 
position of the steel, the skill in hardening as 
well as the accuracy of the figure of the working 
parts. But a ball-bearing would be a better 


thing even than it is at present if it did not 


require such fine workmanship. It also requires 
careful mounting; and it is interesting to notice 
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that the recent improvements in ball-bearing 
design are in the direction of allowing it to work 
satisfactorily on shafting which may be con- 
siderably bent. 


Fic. 9, 


THE ADVANTAGE OF REVERSING THE PARTS OF 
A MACHINE. 

An improvement in the design of a machine 
can often be made by reversing the relative 
position of two parts of it, or the part that 
moved can be fixed and the part that was fixed 
can be made to move. This reversal makes it 
possible to compare two or more methods, and 
it is then easy to see which is best. It is advan- 
tageous that “ the survival of the fittest ” should 
take place early in the life of the machine, and 
by this means, in fact, it takes place before the 
design is completed. 

In a cutting-tool it is a question whether 
the tool or the work should move: sometimes 
one is best and sometimes the other. In the 
wheelbarrow it is easy to see which is the best 
design, and if the designer had deliberately 
considered whether the iron pins should turn 
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in the wooden rails or whether the iron bar 
should be fixed, the bad design would never 
have been made. It is surprising how often this 
reversal is possible and advantageous, and how 
difficult it is to realise that it is possible. We 
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are so familiar with a clock in which the frame = 


and works remain at rest and the hands move, 
that it requires a considerable mental wrench 
to realise that it is possible and in some cases 
better that the clock itself should revolve and 
the hour-hand remain at rest. But in recording 
apparatus it is usual to fix the clockwork in 
the rotating drum carrying the paper, and to 
prevent rotation of the hour-hand spindle. If 
the clock is at rest, as is usual with clocks, the 
axis must rotate, but if the axis is fixed the 
clock itself will be driven round. Another 
reversal of the usual arrangement is the Gnome 
engine with its fixed crank and rotating cylinders. 
I will give one more example of reversing the 
usual arrangement. In a lathe the tool is usually 
held rigidly so as to withstand the downward 
force due to the cut. This force is equal to the 
upward force on the work, and the tool and the 
work are held together by the rigidity of the 
slide-rest, the bed, the headstock of the lathe, 
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and the work. Now, in cutting the thread of a 
fine screw, we find it an advantage to carry 
the tool on a horizontal axis so that the cutting 
point is free to move up and down, and then to 
prevent its downward movement by fixing a 
projecting piece which rests on the top of the 
work (see Fig. 11). The downward force on 
the tool is carried to the work by the shortest 
chain of pieces. The result is the prevention 
of chatter, good work, and the cutting edge 
remains sharp for a longer time. 

I have spoken as a manufacturer of scientific 
instruments, but my remarks apply equally or 
even more to the home-made, or rather labora- 
tory-made, type of instruments. And it is 
with these that the greatest advances in know- 
ledge have been made. If I could believe that 
what I have said would be any help to the 
makers of the wire, cork and sealing-wax class 
of instruments, or to the orthodox instrument 
maker, I should be glad to think I had done 
something to advance knowledge. 
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THE USE OF AGRICULTURAL 
IMPLEMENTS IN JAPAN.* 


The traveller in the country districts of Japan is 
struck with the smallness of the fields, the steepness 
of the terraced hills, and the absence of pastures as 
well as of animals working on the farms. Closer 
investigation will show that, rice being the most 
profitable crop, wherever it is possible to do so the 
fields are so laid out that they can be flooded with 
water. Inquiry as to the size of the holdings will 
show that they are small, and that they are in a. 
large proportion cultivated by tenant farmers. _ 

‘These conditions indicate that agricultural imple- 
ments, such as those used in Europe and America, 
are-rarely met with. The system of culture is 
intensive, and good crops are obtained, so, as one 
would expect, the implements in use are well 
adapted to local conditions. 

Of these tools the hoe, or kuwa rather, is by far 
the most important. It is used in a variety of 
ways, and with a skill surprising to one accus- 
tomed only to the simple uses of the hoe in Occi- 
dental hands. It is used for digging up the soil, 
thus taking the place of the spade, which is little 
used, With the kuwa also the soil is pulverized 
and levelled, the tool thus accomplishing on .a 
small scale the work of the plough, the harrow, and 
the roller. i SERE 

As to the construction of this most useful tool 
it resembles the German “ Handhack,” but differs. 
from this in the smaller angle that the blade makes 
with the handle, and the greater length of the | 
blade. The angle is often as small as 30 degrees, 
and occasionally as great as 85 degrees. The blade 
is from 4 to 8 inches broad and 10 to 20 inches 
long; while the handle varies in length from 2 to | 
6 feet. Where the blade is of the greater lengths, 
it is made of wood with an iron cutting edge, and - 
thus both the weight and the cost are reduced. It 
is said that there are as many as a thousand 
different kinds which have been worked out to 
meet the demands of the various conditions of the 
soil and the different purposes of use. When wet. 
or heavy soil is to be worked, the blade of the kuwa 
is divided into two, three, or four prongs, as the 
European spade changes to a forked spade. 

Next in importance to the hoe, as an agricultural 
implement, comes the plough, or suki. There are 
two types of the plough: one resembles the single- 
shovel plough of America, and the other the. 
Meklenburger Haken, The share and mouldboard 
are made of cast-iron, and the other parts always. 
of wood. The mouldboard, being plane or slightly 
curved, acts principally to pulverise and mix the 
soil. The turning action is not as great as in the: 
plough of European type. . 

The striking feature is that one never sees a pair- 
of horses or a yoke of oxen attached to a plough, 
the animal used being always alone. _ 


* By Uyeno (Hidezaburo), Professor of Agricultural Science- 
in the Imperial University of Tokyo. From the Monthly: 
Bulletin of Agricultural Intelligence of the Internationa). 
Institute of Agriculture, May, 1913. i 
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This kind of plough-is specially adapted for the 
cultivation of the more or legs wet soil of the rice 
fields, in which ploughs of Occidental type would 
Þe of no avail. This primitive form of plough is 
also well adapted for throwing the soil into ridges 
. after the rice crop has been harvested, so that the 
earth may dry sufficiently for the growth of the 
secondary crop which is obtained from the land 
before the time for transplanting the rice. 

After the rice field has been ploughed it is flooded, 
and the soil is thus easily mixed and broken up 
‘with the aid of the so-called ‘‘ horse-hoe,” or ma- 
_ kuwa, which is, in fact, a kind of one-rowed harrow. 

In doing this work by hand, a kind of rake is 
used for tha purpose of mixing, while the forked 
hoe may take the place of the plough in breaking 
up the field. 

In cultivating the crops, such implements as the 
horse-hoe and the ‘‘ Hackpfliige”’ of Germany are 
not used, being replaced by a light form of the 
. ubiquitous kuwa. A tool like the weeding-hoe of 
- the Occident is also in use. 

In weeding rice fields, an implement somewhat 
like the Norwegian harrow is used. Teeth are set 
either in straight or curved lines in a wooden re- 
volving cylinder, and the implement is drawn by 
hand. In addition to the above-mentioned imple- 
ment, there are various other tools used in weeding. 

In seeding, the work was done by hand only, 
until recent years, and great skill was attained. 
Nowadays, simple drills and seed droppers, invented 
in the country, are sometimes used. They are 
small implements, and are worked by hand. Wheat 
and barley are sown in drills, but rice is thickly 
sown’ in small seed-beds, from which the young 
plants are transplanted. __ 

For harvesting grain, the sickle, or kama, is used 
altogether. This instrument is, in effect, a diminu- 
tive scythe with a straight or slightly curved blade 
and a straight handle set at a right angle or an 
obtuse angle to the blade. The handle is from 8 to 
16 inches in length, but for cutting tall grass a 
sickle with a longer handle is sometimes used. 

Scythes are coming into use in some parts of the 
country, but mowers and reapers are seen only on 
a few large farms devoted to raising of cattle, and 
they are mostly of American make. 

For harvesting roots, the kuwa again is used, no 
such implements as the potato digger and “ Riiben- 
heber” being met with. 

When the sheaves of grain are ready for threshing, 
various simple devices are used. Ordinarily, the 
heads of grain are pulled from a double handful of 

~ stalks by whipping these into a kind of comb and 
- pulling the heads off between the teeth. The comb 
is fixed to an immovable bench, which is about 
half the héight of a man, and is set at such an 
angle as to meet the descending stalks at about a 
right angle. The teeth are about twenty in number, 
and are of sizes suited to the grain to be threshed. 

The hulls are next removed by grinding the grain 
between two light cylinders arranged like the upper 
and the nether mill-stone. 
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The grain is separated by a kind of winnowing 
machine, called tomi, which differs but little from 
the “ Getreide centrifuge ” with its arrangement of 
sloping vibrating sieves. For small quantities of 
grain, the separation is effected in the primitive 
way by taking advantage of a suitable wind. 

Considering the condition of the agricultural 
industry, we are led to make the following sugges- 
tions :— 

1. For cultivation, the use of farm animals should 
be increased. , 

2. The advance in the co-operative system for 
threshing should make it possible to use animals 
and mechanical powers in this work. 

3. The use of ploughs and harrows constructed 
to suit the needs should be encouraged. The 
“ Hackpfliige,” or vineyard plough, would seem to 
be nearly adapted to the needs in dry fields. 

4. In the case of wet fields, special implements 
must be invented, since necessity has not called for 
the invention of such devices in other lands. 

5. The drills and dropping machines now in use 
should be improved. 

6. For harvesting there seems to be no possi- 
bility of using Western machinery, and the sickle 
should be so modified as to be made more effective. 

7. In the preparation of grain, however, it is 
most desirable that Western threshing machines 
should be brought into use. 

8. There is no special demand for agricultural 
implements used in connection with cattle raising. 


Such, in brief, is the present condition of the 


agricultural part of the country with regard to the 
use of implements. But some change will be 


necessary owing to the concentration of labour in 


the rising industrial centres and the increased 
demand for agricultural products, together with 
the decreased supply of hands. This new condition 
seems to demand an increased use of machinery, 
together with an increase in the use of farm 
animals or some mechanical motive power. 

The straightening out of the old irregular boun- 
daries between the fields and the re-allotment of 
the land, which is now in progress throughout the 
country, will pave the way for the use of machinery 
drawn by animals or other motive power. 

The kind of implements to be used must be 
determined by careful study of local conditions, 
and the Government has already instituted a special 
section in the State Experimental Station for the 
investigation of this matter. 

Many of the implements of the Occident are 
adapted for use on large farms only, and none have 
yet been invented suited for use in the wet ground 
of the rice fields. We must look for adaptation of 
imported implements, and improvement of existing 
domestic -types, to bring into being the devices 
called for by the new conditions in New Japan. 

Some thirty-five years ago the Government 
established a farm itnplement factory; but at that 
time the need of new implements was not felt, and 
the enterprise, which was in advance of the times, 
ended in failure. Nowadays, private enterprise is, 
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on the one hand, bringing in imported implements 
such as experience shows to be in demand, and, on 
the other hand, is manufacturing such improved 
types of domestic implements as have been evolved 
in the new conditions of the country. 


EGG CO-OPERATIVE SOCIETIES IN 
FRANCE. 

The first egg co-operative society was founded in 
Denmark in 1894. The results were so satisfactory 
that there are now in that country over 8,000 
similar associations, with a membership of over 
70,000 farmers. 

The example of Denmark was followed by 
France in 1904, when the Co-operative Dairy of 
Tennie (Sarthe) began to undertake the collection 
and sale of eggs. Another egg society was started 
at Echiré (Deux-Sèvres) in 1909, and there are 
now existing similar sccieties at St. Hilaire-la- 
Palud, Mauzé, and St. Loup-sur-Thonet in Deux- 
Sévres; at Bois-Hardi and Chailli in Charente- 
Inférieure, and at Perignac in Charente. 

Each member is bound to consign to his society 
his whole supply of eggs, except such as are required 
for household consumption. He must not sell any 
to dealers, The eggs are collected at least once a 
week. A member must mark all the eggs supplied 
by him with his number, each egg must be above 
a certain size, and only fresh eggs collected since 
the last consignment must be delivered. Eggs 
recognised as not fresh, when tested, and those 
below the prescribed size are returned to the 

farmer; in the case of a second offence a fine is 
` inflicted, and if the offence is again repeated the 
member may be expelled from the society. 

The eggs, after being tested and sorted, are 
arranged in layers, and placed one above another 
in boxes which are forwarded to the Paris central 
markets. As the eggs are sorted and guaranteed 
fresh their prices are generally considerably higher 
than the quotations on the local markets. 

In the St. Hilaire-la-Palud Society, the number 
of eggs collected per month varies from 65,000 (in 
March) to 50,000 (in November). The annual 
revenue amounts to 40,000 francs, whilst before 
its foundation the members would only have re- 
ceived from 25,000 to 30,000 francs for the same 
number of eggs. 7 


WHEAT INVESTIGATIONS IN INDIA. 


Writing in the Report of the Agricultural Re- 
search Institute and College, Pusa, Mr. A. Howard 
discusses the results of the wheat investigations 
conducted at Pusa. It was demonstrated that 
varieties of high milling qualities could be grown 
at Bihar, and, by selection and hybridisation, these 
qualities have been successfully combined with 
high yielding power, rust resistance, and strong 
gtraw-yields of over forty bushels per acre being 
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obtained without irrigation or manure. During 
the years 1910-12, the trials of these new varieties. 
were extended to other wheat-growing areas in 
India with the most excellent results. The new 
varieties were tested in the United Provinces, in 
the Punjab, in the Central Provinces, and in various 
other parts of Bihar, both with and without irriga- 
tion. In all cases the yields obtained were well 
above the average for each district, and the grain 
was of high quality. A further proof of the success 
of these new varieties lies in the great demand for 
seed which has arisen during the past few years, 
and which, until now, could only be met in part. 
However, arrangements have been made with three 
estates to grow a large stock of seed for distribution, 
which should be sufficient to satisfy all demands, 
whilst at Pusa the various strains will be maintained 
in pure culture for purposes of restocking. 

A certain number of cultivation experiments are 
also being carried out at Pusa. The first, which 
concerns the continuous growth of a wheat without 
manure, shows that after five years’ cropping the 
natural fertility of the soil is unaffected. The 
next deals with the treatment of the fallow ground 
previous to the sowing of wheat, and compares the 
effect of cultivating the ground during the hot 
weather with the more usual practice of delaying 
the first ploughing till after the commencement of 
the rains. The former system considerably increases 
the yields, and the effect appears to be cumulative. 
Lastly, it has been demonstrated that waterlogging 
the land in September reduced the subsequent 
crop by 50 per cent., and this result was shown to 
be due to the lack of available nitrogen, caused, 
no doubt, by a change in the soil flora. 

A considerable amount of breeding work was 
done during the years 1911-12 at Pusa, particularly 
with regard to the production of new rust-resistant 
varieties with high yielding powers and strong 
straw. Some interesting facts relating to the 
inheritance of characters have been elucidated, 
and a paper on this subject has been published. 


ARTS AND CRAFTS. 

Evening Art Classes in London.—There is a 
tendency, perhaps, among London teachers to 
grumble at anything in the shape of new regula- 
tions put forward by the London County Council ; 
but it does seem as though so drastic a reform as 
that proposed for the reorganisation of evening 
schools could have been better carried out if the 
provisions intended to come into force in Septem- 
ber had reached the schools rather earlier in the 
year. The reforms themselves, however, have 
been badly needed, and appear to be in the right 
direction. It is a little difficult to estimate the 
exact force of some of the new proposals, especially 
with regard to those many craft subjects which lie 
on the rather debateable land between art and 
technical classes. The arrangement that teachers 
shall be engaged by the term and not by the 
evening appears to be very much to the good. The 
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present custom of ruthlessly closing down classes 
in the middle of term when their numbers do not 
temporarily reach a certain standard, has been 
troublesome alike to the best students and to the 
masters, who often lost their work suddenly 
through circumstances which were really no fault 
of theirs, and were put to the necessity sometimes 
of “beating up” their students in a rather un- 
dignified way in order to tide their classes over a 
difficult place. The grouping in junior institutes 
of students under eighteen years of age (who have 
not certain specified qualifications) sounds like a 
step in the right direction, and should lead to better 
work being done in the higher classes. The proposals 
that the elementary art (as distinguished from the 
elementary drawing) classes should be “ conducted 
as branches of the school of art, polytechnic, or 
technical institute, just as... a junior commercial 
institute is to be the branch of a commercial insti- 
tute’—no matter what the age of the students 
attending them — and for the transfer of the 
twenty-five art classes for teachers to schools of 
art, “the teacher in charge of the class in the 
evening school becoming the teacher of the class 
in the school of art, but subject to the ordinary 
direction and supervision of the principal or head 
of the art department,” open up a much wider 
subject. The new regulations certainly look well 
en paper, and there is a great deal to be said for 
trying to surround teachers qualifying to give 
special art instruction with an atmosphere more 
artistic than that of the ordinary evening school, 
though it might conceivably, had it been feasible, 
have been better to group a certain number of 
these advanced classes together under the head- 
ship of someone who understood their special 
needs, as the principal of the ordinary art school 
is not likely to do, and with more time at his 
disposal for the direction of students of this type. 
Still, however the scheme works out in detail, the 
London County Council have at length made a 
real effort to grapple with the problem of the 
evening schools on the basis of reconstruction, and 
not simply as a measure of rather half-hearted 
reform. 


Printed Textiles —In perhaps no department of 
applied art has there been so great a development 
within recent years as in printed textiles, whether 
destined for furnishing or for wearing apparel. 
Fashions change so quickly, that it is difficult to 
remember exactly what was being done even a few 
years ago; but those of us who can hardly be 
counted old can recall the time when “ shadow 
silks,” as they were called, were regarded as rather 
an exciting novelty, whilst printed cottons with 
the hazy effect which comes from printing on 
the warp threads, or patterned by some kind of 
stencil process, or printed in the ordinary way and 
blurred by a later printing, are all the product of 
the last few years. In cottons, too, a difference 
of effect is nowadays very often obtained by print- 
ing on a material with a slight irregularity, or with 
a very simple pattern in the weave. Again—and this 
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holds good more especially in the case of muslins 
and thin cotton dress fabrics — printing is very 
frequently used to imitate more cheaply, or in a 
thinner material, some woven fabric such as crépe, 
crépon, or a heavy ribbed stuff. , And these various 
new departures have not been without their effect 
on design. They have had an influence, not only 
on patterns designed to meet their special require- 
ments, but also on those to be printed in the 
ordinary way. So many designs are schemed to 
have a blurred effect, that the rather “tight” 
designs of some years ago are really things of the 
past. There is no room at present for patterns 
which are hard and very clear cut. So far the 
tendency may be said to be in the right direction ; 
but there is another side to the question. It was 
said of the early ‘‘ Impressionists” that they were 
able to omit so much because they knew so well 
how to draw, and we were told that the failure of 
the efforts of some of their less successful followers 
was due to the fact that they tried for the same 
effect without knowing how to draw. It seems 
that something of the same kind is happening in 
design, There is a demand at the moment in 
silks, muslins, and cotton fabrics generally, both 
for brightly-coloured smallish patterns to be 
printed on dark (in the case of cretonnes, black) 
grounds, meant to tell as a bright colour on dark, 
rather than as form ; for patches of bright colour, re- 
garded as colour pure and simple; and for arrange- 
ments of colours rather on the lines of the modern 
version of “marbled ” end-papers. What is wanted is 
something which will produce a certain, apparently 
almost unconsidered, effect of colour. Now it is 
true that when silks or muslins are hung in very 
full folds, or perhaps tucked or gathered for dresses, 
their pattern is not very obvious. But technical 
requirements necessitate that every arrangement 
of colours for printed fabrics, however haphazard 
it may seem, should be, in reality, a repéating 
pattern based on certain geometric lines, no matter 
how skilfully those lines may be hidden or disguised. 
When a designer who is an accomplished master of 
his craft designs a pattern meant to have the effect 
mainly of being a scheme of colour arrangement, 
he may produce a very clever piece of work. But 
it takes a designer to do it, and the result too 
often shows that the attempt to produce a striking 
colour-scheme when your drawing is defective, or 
your capacity for design to seek, is to court disaster. 
The apparently formless and casual masses of 
colour must be in reality well drawn and carefully 
considered, else they cease to be attractive; they 
will not even pass muster, unless the fabrics are 
hung in such a way as to make the pattern quite 
indistinguishable. 

These are not, of course, the only kind of 
patterns that are in vogue. Naturalistic designs 
are plentiful, and these are in the main French in 
character—a fact which is to be deplored, in so far 
as it means that the best of them, even if they are 
printed in England (which is by no means always 
the case), have, naturally enough, been designed in 
France. It is from France and Austria that have 
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come some pattern cotton fabrics which have been 
shown lately in one of the London shops with 
the label, ‘«‘Post-impressionist.” The colouring of 
these cretonnes is novel, the design of some of 
them clever im its way. They certainly call atten- 
tion to themselves. When that has been admitted 
it is difficult to say much more in their favour, 
A post-impressionist picture in a gallery is one 
thing, post-impressionist hangings in your boudoir, 
or your smoking-room, or your bedroom, are quite 
another. If those shown in London are typical, 
it is easy to understand why the retailer should 
exhibit them; they catch the eye in his window, 
and if his clients cannot live with them when 
they have bought them that is no fault of his: 
the more often they renew their upholstery the 
better for him. Why anyone should ever buy 
them is a more difficult question to answer. They 
are interesting, no doubt, but the bare thought of 
living with them makes one giddy. 


Embroidery.—There are always two or three 
exhibitions of embroidery during the season—and 
several more which include a fair amount of needle- 
work—but they too often leave behind them a 
certain feeling of dissatisfaction. It is not that 
they do not for the most part contain a reasonable 
amount of good workmanship, but the good and 
the bad are so often shown as though they were 
all on a level. The conditions under which em- 
broidery is produced have changed, and are still 
changing, and embroidery, both as a trade and 
as a pastime, seems to be in a state of transition. 
Art work and trade work stand, it seems, on oppo- 
site sides of a very high fence, and are seldom to be 
seen together. Further, whilst much of the trade 
work is in questionable taste, a good deal of that 
which claims the name of art is technically, and 
sometimes even artistically, inadequate. Again, 
whilst some amateurs produce really excellent 
work, others attempt feats which are far beyond 
their powers and are so ignorant that when they 
have hopelessly failed, instead of hiding their 
unsuccessful efforts they exhibit them. Moreover, 
besides art, and ecclesiastical, and trade embroi- 
deresses—all of whom may be professionals—and 
an ever-increasing number of amateurs, there is 
nowadays a class of workers somewhere between the 
two attached to the various home art classes 
throughout the country. All this we may say goes 
to prove that English embroidery is a craft that is 
very much alive. And so it is, but it wants both 
an infusion of fresh ideas and a freer intercourse 
on equal terms between workers of different types 
before it will stand where it should, as well as a 
recognition on the part of the less expert workers 
of their own limitations. If the less-gifted workers 
would turn their attention to the simpler kinds of 
work, like, for instance, the really beautiful simple 
linen work produced by the Russian peasants, or 
the gorgeously-coloured patterns so easily to be 
obtained in point d’hongrie, they would find plenty 
of scope for their energies and turn out work which 
was really worth doing, 
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THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


The State of Trade-——The markets generally are 
quiet, for new business comes slowly, and it 
remains an open question whether the lull implies 
an impending change. Manchester hangs upon the 
issue of the annual Indian “gamble in rain,” and 
is stayed, meanwhile, by favourable early reports 
upon the breaking of the monsoon. Bradford is 
sympathetically affected by the troubles upon the 
Continent, and finds the price of crossbred wool 
increasingly difficult to maintain. Orders are slow 
in Dundee, and in Belfast the new hopes centre 
chiefly upon the settlement of the United States 
tariff problem. The complexion of affairs has not 
been improved by the contraction of credit. 
Manufacturers hear of the calling-in of overdrafts 
in Canada, and they have difficulty in their dealings 
with Australia. China is still politically disturbed, 
and exporters are troubled by the weakness of 
silver. South American credit has been blown 
upon, and affairs are uneasy in the United States, 
where, however, a vacuum is being induced by the 
stoppage or curtailment of textile manufacturing. 
Much depends now on the harvests and on the 
settling of the outstanding political difficulties. 
Conditions cannot be considered favourable to a 
higher range of prices, but with good fortune there 
may be an improvement in demand later in the 
year. 


Rising Wages.—A check to the expansion of 
business, more or less definitely coupled with a 
continuance of relatively low margins of profit, 
is not the best assistant in solving the labour 
difficulties, actual and anticipatory. Advances 
have, on the whole, been conceded readily up to 
the present, for conditions have justified them, but 
if times are to change, and new and important 
demands are to coincide with a decided worsening 
of business, deadiocks may occur. The more 
loosely-organised workpeople, as being the ones 
least fettered by time agreements, have reaped the 
most immediate gains from the period of good 
trade, and some really notable advances have been 
secured in Yorkshire. The woolcombing operatives 
in Bradford have now 30 per cent. higher wages 
than a very few years ago, and the minimum— 
14s. 6d. for women and 25s. 6d. for men—gives 
them a scale which contrasts favourably with that 
of unskilled workers in other parts of the country. 
A good example to those on both sides who wish 
to keep the peace has been supplied by the parties 
to an agreement in the heavy woollen district. 
Seeing that the arrangement of details must in 
any case occupy a considerable time, a date has 
been fixed as the one from which all advances 
shall be reckoned, whether terms have then been 
arranged or not. 


Cotton Spindles—A German calculation shows 
the cotton spindles of the world to have increased 
from 69 million in 1875 to 141 million in 1912, 
and later statistics suggest that in 1913 the total 
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is over one million more. In round terms, the 
spindles have doubled in number, and the bulk of 
this increase has, of course, been outside this 
country. We had 39 million spindles, or about 
57 per cent. of the whole, in 1875, and now have 
554 million, or 39 per cent. of the total. Spindles 
are not comparable one with~-another without 
regard to type, and they afford no constant 
measure of productivity or of prosperity. We still 
have more spindles than any country, and 25 million 
more than the United States, and in turn the 
States have nearly three times as many as Germany, 
which is third on the list. Itis the case, too, that 
our spindles are turning off finer and finer numbers ; 
in other words, are performing the most highly- 
developed work. -Last year one hundred repre- 
sentative spinning companies in Oldham declared 
dividends averaging 74 per cent., and the year was 
regarded as one of fair prosperity, and certainly a 
better one than in most countries. The annual 
report of the International Federation of Spinners 
called French results ‘very bad,” Austrian ‘as 
bad as possible,” Italian “much the same as 
Austria,” Belgian “ bad,” and Swiss “ indifferent.” 
German trade was ‘“‘ passing through a very severe 
ordeal,” Russian prospects were ‘‘ rather brighter,” 
and in Holland, Portugal, Spain, India, and Japan 
trade was good or improving. 


An Export Cartel.—_The record in no way 
suggested that those spinners fared best who most 
depended upon their home markets. And one has 
to look a very long way to discover any but 
melancholy news of the cartels formed in Conti- 
nental and some other countries to promote or 
subsidise the export of yarns. Spain, Italy, and 
Japan may be named as countries from whence 
painful accounts have come in past times, and the 
particulars sent by the British Consul at Rouen 
tell a sorry tale of attempts at syndication in 
France. Norman spinners established a fund to 
provide a small bonus on yarn exported some years 
ago, but the bad trade of last year led to its 
exhaustion. Now the French market is so over- 
stocked that until a million kilogrammes have been 
exported from Normandy, and another million 
from the Vosges, profitable working cannot be 
expected. Hence, in order to balance the market, 
exporters have been paid Id. to 14d. for every 
kilogramme of yarn sent abroad, and the formation 
of an export comptoir de vente is mooted. There 
is no subsidy paid on the 244 million lbs. of 
English yarn exported, and our 554 million spindles 
are worked with less anguish than the 74 millions 
in France. It would appear that English manufac- 
turers of fabrics have received some of the benefit 
of the French bounty. 


The Cost of Carriage.—The impending increase 
in railway charges is not the only force impelling 
textile manufacturers in this country to make more 
use of road transport. Railway congestion and its 
accompanying delays have been assisting the sale 
of motor-lorries for three or four years back, and 
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the prospect of dearer carriage has lent interest to 
a proposal to make more use of the tramways for 
the conveyance of goods. Motor-lorries are used 
not solely for their cheapness, for in some experi- 
ence they are anything but cheap in comparison 
with horse-flesh. Their convenience, and latterly ` 
their certainty of action, have brought them into 
use to fetch coals and deliver goods. Stables are 
still being built for large works from whence the 
goods are sent only short distances, but possession 
of a fast-running motor-waggon is nojlonger a sign 
of a large firm. All such traders as dyers and 
finishers, who like to avoid the stoppage of 
machinery for want of ready relays of goods, use 
motors, and the incidental sparing of inconvenience 
makes a set-off against the increased expense. How 
some branches of the industry support the burden 
of transport and handling is a mystery to the 
inquisitive outsider. In no unusual course -of 
things wool, after it has been brought to the inland 
market, will make from eight to a dozen trips by 
road, with loadings and unloadings on each journey, 
and some of these journeys may be a few miles 
long. These are the intermediate movements made 
between the arrival by rail of the raw material and 
the despatch by rail of the manufactured goods. 
Railway companies cannot be said to lose this 
traffic, because it was never theirs, but they are 
threatened with loss of the traffic between inland 
points and the ports. 


Flax Culture.—The lower prices of Russian flax 
and the superior attractions of other crops 
apparently account for the decay of the flax culture 
in this country. Close to Selby, where one attempt 
at raising a crop of high-class fibre is being made 
this season under scientific direction, flax was 
grown even so recently as ten years ago. The good 
prices made by flax-growers at present, the prospect 
of growing from the best seeds, and finally of 
“retting” the stalks in the best manner, constitute 
the hope of the new experiment. Conceivably a 
good example set in Yorkshire or Somerset will 
have its influence on Ireland, where the prepara- 
tion of the fibre for market is notoriously not of the 
best. Presumably the crops will go to the highest 
bidders, wherever they may reside, and it does not 
follow that these will be local. Before the great 
rise of cotton, flax was spun on a large scale in 
Leeds and in Manchester, and although linens are 
woven in Lancashire and Yorkshire the yarn is 
bought from the outside. The enlargement of the 
supply of the best flax_is none the less desirable 
by whomsoever if may eventually be used. The 
colonial cotton - growing movements have led 
spinners to see that every relief from the strain 
upon the world’s resources isa boon. The growth 
in India of cotton that Lancashire would sorrow 
to use liberates more desirable supplies that would 
otherwise receive foreign attention. 


Ancient Looms. — In “Ancient Egyptian and 
Greek Looms” (F. King & Sons, Halifax, 2s. 6d.), 
Mr. H. Ling Roth acts as interpreter and corrector 
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to the Egyptologists in matters of loom design and 
weaving. As keeper of tho Bankfield Museum the 
author has been at infinite pains to arrive at 
the simple truth about ancient weaving, and to 
reconstruct the earliest implements of the trade. 
The book examines the inconsistencies of successive 
copyists of Egyptian tomb-drawings, and remedies 
their technical deficiencies. It traces the appear- 
ance of the vertical loom, and explains the portrayal 
in vertical positions of looms meant to be worked 
horizontally. The impracticability of the so-called 
diagonal weaving of cere cloths is discussed, and 
the practicability of the warp-weighted Greek loom 
is demonstrated. The author refers repeatedly to 
‘laze’? threads and rods, probably following a 
dialect form of the word commonly spelled ‘lease ”’ 
and denoting such threads as are used temporarily 
to group warp threads together. The illustrations 
are highly interesting and informative, and the 
reasoning ought to be helpful to archeologists faced 
with the problem of how a given implement or part 
could have been used in textile work. 


CORRESPONDENCE. 


THE INDIAN OPIUM REVENUE. 

With reference to my article on “ The Drying 
Up of the Indian Opium Revenue,” published in 
our Journal on the 20th inst., I have received from 
Mr. Richard Simpson Gundry, C.B., late editor of 
the North China Herald, and correspondent of the 
Times in China, 1865-1878, a pamphlet* to which 
I desire promptly to draw attention because of the 
high authority of the author of‘ China Past and 
Present,” ‘‘China and Her Neighbours,” ete., on 
any subject connected with the commercial and 
industrial history of China; and the special value 
of it as a supplement to my aforesaid article; and 
the satisfaction it gives me to have the little I 
said of China in my paper so strongly, and quite 
independently, corroborated by Mr. Gundry. To 
any one seriously studying the momentous question, 
it is essential to have Mr. Gundry’s pamphlet ever 
at hand: but here I will content myself with 
giving a summary of the conclusions arrived at by 
him :— 

(1) The poppy was grown in China at least four 
hundred years ago. (2) Opium was smoked in 
China about the beginning of the 18th century. 
(3) Opium smoking was prohibited by Imperial 
Edict, in 1729, 1800, and 1850, but quite without 
effect. (4) The habit of smoking made its way 
into China from Java by way of Formosa in the 
17th century—a fact which so far would seem to 
sweep aside my hypothesis that the habit might 
have gradually grown out of the immemorial 
practice of smoking hemp in Interior Asia. (5) The 
so stigmatised “Opium War” had nothing to do 


+ “ The Opium Trade with China.” By R. S. Gundry, C.B., 
late President of the China Association. Southey & Co., 
146, Fenchurch Street, E.C. 1918. 
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with the introduction of Indian opium into China. 
(6) In 1858 China, of her own free will, legitimated 
the trade in opium in the tariff of the Tientsin 
Treaty. (7) On China showing an intention to 
suppress the cultivation and use of opium, we 
made immediate arrangements (1911) gradually to 
reduce, and ultimately to extinguish, the export of 
opium from India. (8) At this time the import 
of opium from India into China amounted to only 
one seventh of the amount consumed in China, and 
the produce of China herself, (9) The British 
Government has faithfully carried out its share of 
the undertaking, but China has failed in fulfilling 
her part in it, still continuing in the cultivation of 
the Garden Poppy, and the production of opium— 
galore! In brief, the whole of the anti-opium 
crusade is, from first to last, in itself, a lie, and a 
proved delusion of the people of England, and a 
merciless cheat on the people of India. 

Beside the books quoted by myself, Mr. Gundry 
quotes from “ The Medicine and Medical Practice 
of the Chinese,” by James Henderson, M.D., 
E.R.C.S., in the Journal of the North China 
Branch of the Royal Asiatic Society, 1864. 


GEORGE BIRDWOOD. 


GENERAL NOTES. 


~ 


EXHIBITION OF SPANISH OLD Masters. — An 
exhibition of Spanish Old Masters will be held at 
the Grafton Galleries from next October for four 
months. The proceeds will be divided proportion- 
ately between tho National Art Collections Fund 
(which will be asked to ear-mark the sum obtained 
for the benefit of the National Gallery), and the. 
analogous Spanish Society in Madrid. A general 
committee, of which the Duke of Wellington is 
president, is being formed. Many promises of 
support have already been received. Mr. Maurice 
W. Brockwell will act as Secretary. 


Farm COTTAGES IN VICTORIA.—The Journal of 
the Department of Agriculture of Victoria calls 
attention to the fact that on very many of the 
larger farms in that State no provision is made for 
the housing of married workers. If a farm worker 
marries—and it is often the best who do so—he is 
practically driven out of the ranks of hired labour. 
There appear to be three courses open to him. He 
may give up farm work altogether and take up 
other work in a town where he can get a house; 
he may hold on at farm work intermittently by 
living apart from his wife; or he may take up a. 
small block on his own account, where the returns 
from his labour will tend to be limited by the 
capital and appliances at his command. Obviously, 
none of these courses is satisfactory, and it seems 
clear that a serious problem has to be faced in 
Victoria. 


_Tanninc METHODS IN NORTHERN NIGERIA.—It 
is estimated that the exports of dressed goat and 
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_ sheep skins amount to 1,000,000 per annum, the 
majority of which are goat skins. The sheep skins 
exported form 10 per cent. of the total. The natives 
use simple processes of flaying and tanning. The 
ordinary flaying-knives are made of soft iron, and 
must be sharpened many times in skinning asingle 
animal. An effort is being made to introduce 
an Hnglish steel flaying-knife of moderate cost. 
Better flaying will remedy most of the defects in 
hides prepared by natives. Tanning is accom- 
plished by placing the hides in water mixed with 
the ashes of certain trees, such as the tamarind. 
After two days the skins are stretched and then 
scraped with a blunt knife to remove the hair; 
they are sometimes washed in a solution made 
from the pounded pods of the Acacia arabica. It 
is stated that the pods contain a lining of pure 
tannin. Most of the skins are coloured red by 


means of a dye obtained by mixing the pounded . 


stalk of a form of millet with potash water. The 
skins are immersed for a few minutes and then 
hung up to dry. The dye may be fixed by soaking 
the skins a second time in the original tanning 
solution. A large amount of the leather produced 
is used by the natives themselves in making orna- 
mental saddlery, boots, sandals, bags, cushions, etc. 


ELEPHANT GRASS AS MATERIAL FOR PAPER.— 
Attention is drawn in an article in the Bulletin 
of the Imperial Institute to the possibilities of 
“elephant grass” as a new material for making 
paper. It is a perennial grass, growing usually 
to a height of six to ten feet, and much higher 
on rich marshlands. Occurring in a deep zone 
across tropical Africa, it is found chiefly along 
watercourses and in marshy depressions; but it 
grows also in the more open parts of bush and 
forest lands. Both cattle and horses eat it readily. 
_ A sample of the dried mature grass was sent 
recently from Uganda to the Imperial Institute, 
with the object of ascertaining its suitability for 


the manufacture of paper. The Chief Forestry 


Officer of the Protectorate stated that the grass 
was a source of annoyance and expense to agri- 
culturists, as it grew rapidly after the aerial shoots 
had been burnt or cut down, but that, if it could 
be used profitably for the manufacture of paper, 
a new and large industry could be built up. Since 
this grass is available in immense quantities, and 
at present has to be burnt each season in order to 
keep it down, it is important to find a commercial 
use for it, The consignment, which weighed 177 
pounds when received at the Imperial Institute, 
and 145 pounds on being air-dried, yielded after 
‘treatment in the laboratories a pulp of good colour, 
composed of ultimate fibres rather longer than 
those of esparto grass and about the same length as 
those of bamboo pulp. It furnished a fairly good 
paper. Owing to the light and bulky nature of 
‘elephant grass,” however, it is unlikely that the 
stems could be shipped profitably to Europe for 
paper-making; but if the stems were converted 
into pulp at or near the sources of supply, by treat- 
ment with caustic soda, it is possible (in the opinion 
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of the experts) that a remunerative industry could 
be opened up, since the pulp probably would be of 
approximately the same value for paper-making as 
wood-pulp prepared by the soda process—namely, 
£7 10s. to £8 12s. 6d. per ton in London (February, 
1913). Since there are immense deposits of soda 
in East Africa, which could be utilised for the 
manufacture of pulp, there would appear to- be 
some prospect of a new industry growing up in this 
Protectorate. 


WOMEN IN GERMAN UNIVERSITIES.—The unusual 
increase in the number of women attending Ger- 
man universities, as shown by statistical returns 
recently issued in Germany, is of particular interest 
in view of the fact that women were only admitted. 
as students in the summer of 1905. During 1912 
the number of feminine students has grown from 
2,795 to 3,218, and the percentage of women now 
in the universities, as compared with the whole 
student body, is 5°4 per cent. as against 2°7 per 
cent. three years ago. Of the present body of 
women students the great majority—2,900—come 
from Germany. Of the foreign women, Russia 
furnishes over a third, America about a fourth, 
and other Huropean countries most of the others. 
Few women students come from Asia, Africa, or 
Australia, The University of Berlin alone has over 
one-fourth of the total women students of the 
Empire, the exact number of women in the large 
universities at present being: Berlin, 904; Bonn, 
989; Munich, 262; Gottingen, 287; Heidelberg, 
219; Freiburg, 189; Minster, 172; Breslau, 150; 
Leipzig, 129; Marburg, 126; Königsberg, 107; 
Greifswald, 83; Halle, 81; Jena, 65; Strassburg, 
52; Kiel, 40; Tübingen, 38; Giessen, 24; Erlangen, 
21; Würzburg, 16; Rostock, 6; all others, 3. The 
departments of study to which the women students 
give preference are about the same as in former 
years, the enrolment by courses being, philology 
and history, 1758; medicine, 702; mathematics 
and natural sciences, 579; economics and agri- 
culture, 91; ethics, 47; dentistry, 17; theology, 
11; and pharmacy, 8, 


INTERNATIONAL URBAN EXHIBITION IN Lions.— 
The mayor of Lyons has officially stated that there 
will be held in that city, during the year 1914, an 
International Urban Exhibition, comprising every 
phase of activity that has to do with the progress 
of modern cities, such as hygiene, public works and 
city government. The exhibition, divided into 
forty-two general sections with two hundred sub- 
divisions, will be scientific, economic, social, 
industrial and commercial. It is desired to attract 
in particular, savants, economists, administrators, 
artists, aS well as manufacturers and business 
people directly connected with any branch of 
municipal work. An extensive area of ground on 
the left bank of the Rhone has been designated for. 
the exhibition, special buildings are being prepared, 
and everything is being done to carry out the 
undertaking on an imposing scale, fully befitting 
the object in view, l - 
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NOTICE. 


CANTOR LECTURES. 

The Cantor Lectures on “ Liquid Fuel,” by 
Proressor ViviAN B. Lewes, F.L.C., F.C.S., 
etc., have been reprinted from the Journal, 
and the pamphlet (price one shilling) can be 
obtained on application to the Secretary, Royal 
Society of Arts, John Street, Adelphi, W.C. 

A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 
THE ART OF MINIATURE 
PAINTING. 

By Cyrim Davenport, V.D., F.S.A. 


Lecture I.—Delivered February 10th, 1913. 
B.C. 1500—a.p. 1499. 


The present meaning of a “miniature ” is 
simply something on a small scale. The word 
has changed its meaning considerably since its 
first use, which denoted the marking of initial 
letters in early printed books with a touch of 
red-lead or minium. These small markings 
developed gradually into richly illuminated 
letters with delicate pictures contained within 
them; and so the word eventually came to 
mean, as it now does, small paintings by them- 
selves. 

The question of size will naturally occur to 
anyone who has to decide upon the definition 
of a “small” picture, but to lay down any rule 
of this sort in actual inches would always be 
unsatisfactory, and I think the safest way out 
of the difficulty is to say that any picture is a 
miniature which can bə comfortably held in the 
hand. Of course, when the painting is one of 


many on one page, this definition has to be 
liberally interpreted, and in many instances it 
could only properly apply if the page or pages 
of, for instance, a large illuminated manuscript 
were cut up—as, indeed, they sometimes have 
been. 

I propose in three lectures to trace the pro- 
duction of small paintings from the earliest 
time at which they are found, and I have adopted 
a chronological arrangement as being the most 
obvious and the easiest to follow. Beginning 
with Egyptian paintings on papyrus about 
1500 B.C., in my first, lecture I shall trace the 
continuation of the art of small paintings until 
A.D. 1499. In the second lecture I shall trace 
the same art from a.D. 1500 until a.D. 1699, and 
in the last lecture from a.D. 1700 until the 
present dav. The chief examples from which 
I have prepared my series of lantern-slides will 
be paintings in water-colours, and enamels, which 
may be called paintings in glass. The water- 
colours will include paintings on papyrus and 
on vellum, both in connection with manuscripts 
and on wood in Roman days; on card, vellum, 
paper and ivory in later times. The enamels 
will show examples of cloisonné and champlevé 
work, as well as the later Limoges and Petitot 
styles, without cloisons of any sort. 

This evening I will deal with Egyptian work, 
Greek ivory, and Roman wood-paintings from 
the Fayum, the curious gold-glasses of Roman 
provenance, and the fine series of “ Byzantine ”’ 
illuminations on vellum, which flourished in 
Europe until the 12th century. Then I shall 
say something about the illuminated manu- 
scripts of English, French, Italian, and Flemish 
origin until the end of the 15th century. After 
that will come the Byzantine and Anglo- 
Saxon portrait cloisonné enamels of the 9th 
to the 12th centuries, the champlevé and 
cloisonné enamels of early Limoges origin, and 
a few others. 

Small Egyptian paintings on papyrus are 
remarkable for the way in which they have kept 
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their colour, and this is due to the composition 
of the colours used, which are not many and not 
bright. They are probably just the same tint 
now as they were when they were first made. 
The usual colours are composed as follows :— 

White.—Powdered gypsum. 

Black.—Powdered charcoal. 

Red.—Red ochre. 

Blue.—A crystalline compound of copper, 
lime and silica :— 

(This last note has been given to me by Dr. 
A. P. Laurie, the Principal of the Heriot Watt 
College at Edinburgh.) 

In later times powdered lapis lazuli—ultra- 
marine, 

Yellow.—Yellow ochre. 

In later.times orpiment, a trisulphide of 
arsenic. 

Green.—Probably a mixture of the copper 
blue and yellow ochre. In later times possibly 
green jasper powdered. 

Purple was obtained by covering the usual 
dull red with a thin layer of white. All these 
are permanent colours. 

The colours used in early illuminations of 
manuscripts on vellum are in some cases the same 
as those just described, but others are found 
as well. 

Pliny describes some of them in his “ Natural 
History’’; Eraclius, in his treatise, ‘De coloribus 
Romanorum,” also gives much information on 
the subject, as well as Theophilus, in “ Diver- 
sarum artium Schedula.’”’ Alcherius and Cen- 
nino Cennini deal with colours also, but not so 
fully. In all of these the usual medium seems 
to have been water mixed with white of egg, 
gum, or vellum-size. 

White was called “paretonium’” by Pliny, 
and he says it has small shells in it. 
This was obviously chalk. Ceruse, or minium 
album, is white lead, and a dangerous colour 
to use. Ground cuttle-fish bone makes a good 
dull white. 

Black has almost always been carbon prepared 
from various substances or smoke. Pliny, 
however, mentions “atramentum suto1ium,”’ 
which was probably sulphate of iron = copperas 
= green vitriol. 

Vermilion is a sulphide of mercury. “ Lemnian 
reddle ” may have been pounded hematite. 
Dull reds were made of ferruginous earths, 
and were known as “‘sinopis,” ‘‘ sinoper,” or 
“ miltos ”—that is, red ochre. 

Lakes and pinks generally appear to have 
been fugitive, except when they have been 
largely mixed with white. The best dye of this 
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sort seems to have been made from the insect, 
Coccus ilicis, something like the cochineal 
insect. This dye was also called “ grana ” or 
“kermes.” Other pinks were made from 
vegetable juices, brazil wood, or ivy juice. 
Pliny’s “folium ” was very likely colour made 
from crushed petals of flowers ; it seems to have 
been red, purple, and blue. 

Purple was a dye made from the juice pro- 
cured from the neck and head of certain shell- 
fish belonging to the family Buccinide (whelks), 
some of which were consequently christened as 
belonging to the genus Purpura. The best of 
these were found near Tyros in Asia, and the 
colour was consequently known as Tyrian 
purple. It was extensively used for colouring 
the vellum on which fine Byzantine manuscripts 
were written, the letters being in gold and silver, 
and it is also found, in small details, in the early 
Celtic manuscripts. An inferior purple can be 
made from madder and crushed violets. 

Brown was made from cuttle-fish ink, now 
called sepia, and from asphaltum. Brown 
umber is also of common use. Í 

Yellow was generally yellow ochre, or “sil,” 
but this is always dull. Brighter yellows were 
made with saffron, and the dangerous sulphur. 
Auripigmentum, or ‘orpiment,” came from 
Syria; it is a trisulphide of arsenic. 

Blue was generally blue carbonate of copper, 
or else ultramarine. Many blues may have 
been arseniates, sulphates, or carbonates of 
copper. They are simply called copper blues. 
Indigo, woad, cornflowers and violets also pro- 
duce blues. Prussian blue is a ferrocyanide of 
iron, but it is only of recent use. 

Green was often made by mixing blue and 
yellow, but these are always dull. So is the 
green made from green jasper. A brighter 
green is verdigris, from copper, but this is not a 
permanent colour. Greens were also made from 
vegetable juices. 

The use of gold in early manuscripts is very 
interesting. It was used in two ways, both of 
which are still in vogue. In the first case the 
gold is powdered, mixed with white of egg or 
gum, and used as a pigment. It dries dull, but 
will take a high polish if carefully rubbed with 
an agate or dog’s tooth. In the second case the 
gold is beaten out into thin plates, known as 
gold-leaf, but the old leaf-gold was thicker than 
that now made. It was always laid down on 
a groundwork of some gesso-like substance. 
Eraclius gives for this ground a receipt of 
cinnabar mixed with white and thin glue. 
Alcherius advises a mixture of chalk and saffron. 
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I believe several kinds of grounds besides these 
were used, and at all events some of them are 
probably rouge—an oxide of iron. 

The best account of early painting will be 
found in the thirty-fifth chapter of Pliny’s 
“ Natural History,” but he makes several other 
very interesting remarks on the subject in other 
places. He says that Apelles was the best artist 
that ever lived, and although no direct mention 
is made of any actual miniature work by him, 
the story told about Protogenes and Apelles, 
when the latter called one day and left a very 
fine line on a tablet as his mark, shows that he 
could undoubtedly have painted small pictures. 
It is recorded that Pausias painted small panels. 
In Greece a school of painting was set up at 
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PAINTING ON Woop IN TEMPERA. 
Cire. 8rd century A.D. From the Fayum. 


Sikyon, about the 3rd century B.c. Pliny says 
much about it, but his descriptions are difficult 
to understand. There were the styles known as 
‘“ Chrestographia,’’ ‘‘ Diagraphia,”? or ‘‘ Cata- 
grapha.”” Some of these may have been like the 
gouache paintings on wood, several of which 
have been found in the Roman cemeteries of 
about the 2nd or 3rd centuries at the Fayum 
in Egypt. Dr. Flinders Petrie has carefully 
studied the work which is known as ‘‘ Encaustic,” 
but it is still uncertain exactly how it was done. 
It was probably mostly done on wood, but some 
of the smaller pieces may have been on ivory. 
Pliny-says :— 

1. “It is not known who first invented the 
manner of painting with wax and burning in 
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the picture.” (Lysippus wrote upon his panels, 
Avowrmos évéxavoev—‘‘ Lysippus burnt me in.’’) 
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GREEK DESIGN SCRATCHED ON IVORY. 


Possibly the remains of an encaustic miniature, 
drawn ‘ cestro in ebore.” Circ. 400 B.C. 


2. “ Laia Cyzicena painted portraits of ladies 
with a little brush in wax, and with a cestrum 
on ivory (Cera et in ebore cestro).” It is not 
known what this means, but there is a small 
ivory plaque in the British Museum which may 
explain it. This plaque has a design outlined by 
a deep engraved or scratched line, and it is 
possible that the colour was added by means of 
melted wax. There are certain marks on the 
ivory which rather naint ta the fact that the 
ivory was protected in places from a green stain 
which now disfigures it. Whether the wax was 
melted together by a hot plate held over it, or 
whether it was solved by some strong alkali and 
used as a pigment is uncertain. Pliny particu- 
larly mentions the work of Pamphilos, Pausias, 
and Euphranor as fine encaustic artists, but 


Roman gold-glass miniature of about the 
2nd century A.D. 
“ DULCIS ANIMA VIVAS.” 


Laia Cyzicena—who is, I believe, the first lady 
artist mentioned anywhere—is the only one who 
is recorded-as having painted on a small scale. 
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The gold-glass work which was extensively 
done at Rome during the Ist and 2nd 
centuries A.D. was a curious mixture of etching 
and enamelling. A piece of gold-leaf was fused 
upon a small plaque of glass, and a design was 
then scratched in the gold with a sharp point, 
cutting down to the glass base. In many cases 
of more important plaques, dull enamel colour 
was added, red, blue, white and green being the 
most commonly met with. Then the finished 
work was covered entirely over with another 
piece of glassfused uponit. The subjects found 
on these gold-glasses* are largely Biblical, but 
besides these there are numbers of secular 
designs, lovers, marriéd couples, hunting scenes, 
and the like, and there is often descriptive 
lettering. 
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St. MATTHEW. 
Byzantine full-page miniature of the 10th century, 


The little plaques were frequently set as 
ornaments in glass bowls or dishes, and the finest 
collections of them are now to be found in the 
museums at Florence, Paris, Vienna, Bologna, 
and at the British Museum. 

Many small plaques, done in a somewhat 
similar way, but without heat, were made in 
Italy at the period of the Renaissance, on pieces 
of crystal or glass. This art was revived 
in France by M. Glomis in the 16th century, 
and is known as Verre eglomisée. There are 
fine specimens of it in the Victoria and Albert 
Museum, and also in the art collection of Mr. 
Pierpont Morgan. They show more colour 
than the old “‘ gold glasses.” 


* Garrucci, R., ‘‘ Vetri ornati di Figurein oro.” Rome, 1858. 
Vopel, H., “‘ Die altchristlichen Goldglaser.” Freiburg, 1899. 
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The great European school of illuminated 
manuscripts on vellum began, according to 
records, at a time from which no known examples 
now exist; there are, however, at Rome two 
“ Vatican ’’ Virgils and a third at-Milan, which 
are supposed to date from about the 4th 
century. They represent the early classical 
period of the art, which, in the fourth and suc- 
ceeding centuries was replaced by that known 
as Byzantine. When Constantine the Great 
migrated from Rome to Byzantium in the 4th 
century, he took with him the best of the 
Romans, and founded the Empire of the East, 
which was essentially Christian. Here shortly 
arose a new art, now known as “ Byzantine,” 
although the ancient name of the town itself 
was changed to Constantinople. Byzantine art 
was entirely Christian, but it was founded upon 
the classical art which immediately preceded it. 
It reached its highest and most characteristic 
development from about the 9th to the llth 
centuries, and its influence is still strong in 
Russia, the headquarters of the Greek Church, 
and other Scandinavian countries. In the matter 
of Byzantine illuminated manuscripts, so far as 
general peculiarities go, it may be mentioned 
that the vellum is sometimes stained purple, and 
the writing upon this is done in gold or in silver ; 
the most important illustrations are full-page, 
often with gold backgrounds. The text is in 
Greek, and the arrangement of the draperies is 
formal and magnificent. Many of the details are 
strongly reminiscent of the effects produced by 
mosaic work or cloisonné enamels. There is, for 
the first time, splendid colour, and the influence 
of the Byzantine school may be said to have 
been so strong that until about the 13th 
century it is often difficult to decide upon the 
country of origin of a particular manuscript. 
There are small details showing local charac- 
teristics in numbers of cases, such as are found 
in the case of the Celtic manuscripts, but there 
are many more that show Byzantine methods 
only, in spite of the fact that they certainly 
were not all made at Byzantium itself. 

The side issues and exceptions to the rule of 
Byzantine influence are many, but one of the 
most important is found in the Celtic work just 
mentioned. The few Irish manuscripts now 
left in which this work shows to perfection 
date from the 6th or 7th century, and lasted 
until the 9th or 10th. They are generally 
in Latin, but sometimes in the vernacular. The 
chief point in which the decoration of these 
curious works differs from that found in Byzan- 
tine manuscripts is in the extraordinary richness, 
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` complexity and delicacy of the ornamental 
work, considered apart from the figures, in 
which Byzantine influence shows very clearly. 

Having borrowed the pictorial ideas of Byzantine 

artists, the Celtic illuminators went on to evolve 

their own ornamental supplement, and the 
result was so beautiful that Celtic designs were 
constantly used in fine manuscripts produced 
in England, France, Switzerland, Germany and 

Italy particularly, for a long time. Many fine 

manuscripts written abroad were probably done 

by Irish missionaries, skilled artists and calli- 
graphers, who migrated largely to the Continent. 

The most important of the Celtic manuscripts 
are :— 

Tor Boox or Durrow. At Trinity College, Dublin. 
Belonged to the Monastery of Durrow in King’s 
County. Probably 7th century work. 

Dimma’s Boog. At Trinity College, Dublin. 
Written by Dimma MacNathi. Probably 7th 
century work. 

THE LINDISFARNE GOSPELS OR DuRHAM Boor, 
Hiberno-Saxon. In the British Museum. Written 
by Eadfrith, Bishop of Lindisfarne. On the 
full-page portraits of the Evangelists are in- 
scriptions both in Greek and Latin. It is a 
curious mixture of Eastern and Western art. 
Probably 7th century work. 

St. CmaD’s Gosprens. In the Cathedral library at 
Lichfield. Purely Irish. Probably work of the 
early 8th century. 

THE BOOK OF ARMAGH. Yilvuwen vuoro ia OCT, 
Now in the Library of Trinity College, Dublin. 
Tue Book oF MULLING. Supposed to have been 
written by S. Muling, or Moling, Bishop of 
Ferns. Now at Trinity College, Dublin. Tth 

century. 

MacREGOL’s GOSPELS. 
at Oxford. Supposed to have been written by 
MacRegol, Abbot of Birr, in the 9th century. 

Tue Book or KerLs. At Trinity College, Dublin. 
The most elaborately illuminated of any of the 
Celtic MSS., but in bad condition. Probably 
written in the Columban monastery of Kells, in 
Meath. 8th, or early 9th, century. 

MacDurnan’s GospEL- Book. At Lambeth. 
Written by Maelbrigte MacDurnan, Abbot of 
Iona, in the 10th century. 

These all have illustrations, both pictorial a 

ornamental, done in the peculiar manner of the 

Irish artists, and although illuminated manu- 

scripts continued to be produced in Ireland for 

a long time subsequent to the 10th century, 

they rapidly declined both in the writing and in 

the decorations. 
The small ornamentation found in the earlier 
_ and more remarkable examples, putting aside 
the large full-page miniatures, which are Byzan- 
_ tine in feeling, may conveniently be divided into 
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two large divisions.* The first of these may be 
called geometrical, and indeed this is the more 
important by far, and here is found a wonderful 
series of small decorative patterns most cleverly 
designed and most skilfully executed. Ribbon 
work, plaits, knots, spirals (sometimes expand- 
ing into the trumpet form), tessellations, step- 
patterns, key-patterns, and curious circular 
discs containing the triquetra, or triskele— 
a three-lobed pattern, closely resembling a 
Japanese motive, and also analogous to the 
three-legged device of the Isle of Man. The 
second division contains organic forms. These 
are interlaced and contorted in the most curious 
way, and when the human figure is introduced 
it is so conventionally treated as to become 
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Portion of a 13th century manuscript on vellum. 
Gothic style. 


grotesque. There are dragons, birds, serpents, 
dogs, and various other creatures, many of which 
are really imaginary. They are twisted, pro- 
longed and interlaced in the most extraordinary . 
way. Plant forms are very rarely found. Out- 
line designs and edgings of small orange dots 
are supposed to be a mark of Irish inspiration. 
The Carolingian renaissance in the 9th 
century did much to improve the methods of 
German illuminators. It was very gorgeous, 
with purple vellum and plenty of gold and 
silver, but the work generally is coarse and the 
designs poor. | 
A remarkable series of illuminations in outline, 
with now and then very faint colour-washes, is 


* Herbert, J. A., “Illuminated Manuscripts.” London; 1912. 
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found, especially in England, from the 9th to 
the llth centuries. The English work shows 
very curious attitudinising, almost theatrical, 
and thin draperies with many folds and pleats, 
having often the peculiarity of turning up at 
the ends, as if there were a wind blowing them. 
English illuminating in the llth and 12th 
centuries reached a high standard of excellence, 
and magnificent work was done, particularly at 
Winchester, Canterbury, Durham and Bury 
St. Edmunds. Many of the best of the full-page 
miniatures, all showing Byzantine influence, have 
splendidly-designed borders, often showing bars 
interwoven with floral or arabesque decoration. 
A considerable number of small portrait 
enamels were made at an early period in the 
history of small European art. Many of the 
Byzantine circular plaques were no doubt 
intended for the adornment of fine bindings, 
and in several instances examples are still found 


Enamel head of Ceres, with translucent red ground, 
and without cloisons. Circ. 1480 A.D. 


in situ. These enamels are often curiously made 
on thin gold plaques, the design, as a whole, 
being hammered down, so as to form a shallow 
hollow. The small markings of drapery, features 
and accessories are made by the addition of pieces 
of flat wire soldered down along the lower edges. 
Then the colour is added and fired, the whole 
being finally, as a rule, smoothed and polished 
down until the surface is uniform. In the case, 
however, of the celebrated Alfred jewel at 
Oxford, no attempt at such finishing or polishing 
has been made, it has simply been left unfinished. 
There are plenty of instances in which no metal 
background shows at all, and in this case the 
lines of the design are simply laid down on 
` the copper as just described, and covered with 
enamel. Enamel is glass coloured with metallic 
oxides, and early enamels are almost in- 
_ variably opaque because they were- mixed 
with oxide of tin, which causes them to fuse 
easily. The earliest’ enamels known are 
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Etruscan, of the 5th or 6th century B.O., 
used in small leaves and rosettes in jewellery 
work. At. a somewhat later period many 
enamels on copper were made by the champlevé 
process, in which case the hollows to receive 
the enamel'are cut out of a thick piece of metal, 
and the boundary lines of the design being left 
as ridges, the metal backgrounds of such enamels 
are often engraved with diaper patterns and 
gilded. 

All very early enamels are either cloisonné 
or champlevé, but there-is some sign at quite 
the end of the 15th century of an endeavour 
to produce such work without cloisons of any 
kind, foreshadowing the beautiful work that 
was carried out in the same way at Limoges 
in the 16th century. 


SLIDES SHOWN AT THE LECTURE. 


1. Portion from the Egyptian Book of the Dead. 
B.C. 1500 (?). 
2. Greek ivory with scratched design. 
8. Roman “gold glass.” a.p. 150 (?). 
4. Roman painting on wood from the Fayum. 
A.D. 250 (?). 
5. St. Luke. From the Lindisfarne Gospels. 
7th or 8th century A.D. 
6. Beginning of the Gospel of St. Matthew. Tth 
or 8th century A.D. 
7. Beginning of the Gospel of St.John. 7th or 
` 8th century A.D. 
8. Letter from the Book of Kells. 8th century A.D. 
9. Portion of the Franco-German “Codex Aureus.” 
A.D. 800. 
10. St. Matthew. From Byzantine Gospels. 10th 
century A.D. ` 
11. Letterings from Byzantine Psalter. A.D. 1066. 
12. Page from the Foundation Charter of New 
Minster Abbey, Winchester, with portrait of 
King Edgar. A.D, 966. 
13. Beginning of Psalm 142. From a Winchester 


B.C. 400 (?) 


Psalter. 10th century A.D. 

14. Beginning of Psalm 142. From a Winchester 
Psalter. A.D. 1060. 

15. St. Luke. From Winchester Gospels. 11th 
century A.D. 

16. Part of the “ Guthlac Rol,” Croydon. 11th 
century A.D. 

17. Beginning of the Book of Proverbs. German. 


12th century A.D. 


18. Page from the Missal of St. Bavon, Ghent. 
12th century A.D. -o 


19. Part of an Italian Exultet Roll. 
A.D. 


20. Page from an English Psalter. 13th century A.D. 
21. Partof the Tenison Psalter. English. A.D. 1284. 


12th century 


x 
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22, Initial letter from an English Book of Hours. 
With miniature of Christ in the Garden of 
Gethsemane. 13th century A.D. 

23. Part of Queen Mary’s Psalter. 14th century A.D. 

24, Initial letter from an English Missal. With 
miniatures of the Martyrdom of St. Catherine 
of Alexandria, 14th century A.D. 

25. Part of the MS. “Somme le Roi.” 

A.D. 1279. 

26. Page from the Book of Hours of St. Omer. 
French. 14th century A.D. 

27. Part of the Breviary of John, Duke of Bur- 
gundy. French. 15th century A.D. 


French, 


28. Miniature from a Book of Hours. French. 
l 15th century. 
29. Miniature from a Book of Hours. French, 
15th century A.D. 
' 80. Miniature from a Book of Hours. Italian. 


14th century A.D. 

31. Initial letter from the Breviary of Daniel 
Birago, with miniature of David. Italian. 
A.D. 1480; l 

32. Page from the Book of Hours of Bona Sforza, 
of Milan. Italian. A.D. 1490. 

33. Initial letter from an Italian treatise. A.D. 
1480 (?). - 

34. Plaque from a Sienese account book. With 
miniature of the Treasury and coats of arms. 
A.D. 1402. 

35. Page from a Flemish Book of Hours. A.D. 1490. 


36. 9 5 j A.D. 1520. 

ƏT. Dysauuus ATSE onamel with haad of 
woman, 9th century A.D. 

38. “The Dowgate Hill Brooch.” Cloisonné 


enamel, with head of King Alfred (?). 9th 
century A.D. 

39. “The Alfred- Jewel.” 
century A.D. 

40. Plaque with portrait of Christ. Byzantine 
cloisonné enamel. 10th century A.D. 

41, Reliquary with portraits of the Virgin Mary 
and Saints. Byzantine cloisonné enamel. 
10th century A.D. 

42, Byzantine binding, with Crucifixion and Saints. 
Cloisonné enamels. 10th century A.D. 

43. The crown of Constantine Monomachos. 
Portraits in cloisonné enamels. 1ith cen- 
tury A.D. 

44. The Empress Hirené.: From the Pal d’Oro at 
Venice, Cloisonné enamel. a.D. 1105. 

45. The Doge Ordelafo Faliero. From the Pal 


Cloisonné enamel. 9th 


d'Oro at Venice. Cloisonné enamel. A.D. 
1105. 

46. Portrait of Christ. From the Pal d’Oro at 
Venice. 12th century A.D. 


47. Portrait of St. Michael. From the Pal d’Oro 
at Venice, 12th century A.D. 

48, Portrait of the Virgin Mary and St. John. 
Champlevé enamel. French, Limoges. 12th 
century A.D. 

49, Bust of Ceres. Enamel. Italian. a.D. 1480 (?). 
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TECHNICAL EDUCATION IN CHINA. 
By Professor HERBERT CHATLEY, 
B.Sc., M.Inst.C.H.I. 


Ever since the opening of the first railway in 
China in the eighties, there has been a steadily- 
increasing demand for technical education in 
that country. Students have been sent abroad 
(chiefly to American universities), and attempts 
have been made from time to time to run 
engineering schools in China itself. Special 
mention should be made in this connection of 
the Pei-Yang University at Hsi-ku, near T’ien- 
tsin, which commenced operations before the 
Boxer outbreak. The latter disturbance cut 
short all internal developments of this kind for 
some years; but about 1903 the work was recom- 
menced, and in 1906 the T’ang Shan Engineering 
College was founded for the special study of 
railway engineering. Its situation was pecu- 
liarly well suited to its purpose, as it was placed 
in the immediate proximity of the then new 
car arid locomotive works of the Pekin-Mukden 
Railway and the mines of the Chinese Engineer- 
ing and Mining Co. Some difficulty was found 
in obtaining students, as young men of ability 
considered that they would be sacrificing their 
prospects of official positions in the Civil Service 
if they prosecuted foreign studies instead of the 
time-honoured. classical courses. To meet this 
ohiection. board and. tuition. were made free _ 
conditionally on good behaviour; but as time ' 
went on it was found that the atmosphere of 
continuous Government support bred insubordi- 
nation and other faults, so that a system of 
payment was gradually introduced and is now 
in operation in respect of most of the students. 
The first graduates (entitled to call themselves 
“ Associates of the T’ang Shan Engineering 
College ’’) issued in the summer of 1911, and, 
as the result of an open competitive examina- 
tion held by the Chief Engineer of the Canton- 
Hupei Railway (an Englishman, Mr, Collinson, 
M.Inst.C.E.), almost all obtained appointments 
on that railway as student engineers. Others 
who passed out in 1912 also received appoint- 
ments on that railway, and a few were placed 
on the Pekin-Kalgan Railway (a wholly Chinese 
piece of work, about 120 miles in length, built 
under the direction of Mr. Chan Tien Yu, 
D.Eng., M.Inst.C.E.). The recent revolution 
slightly interrupted studies, but not so seriously 
as might have been expected. Almost all the 
students were again at work in February, 1912, 
and although the result of the revolution will 
be slightly to diminish the output this year, 
the work is proceeding normally. Some two 
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hundred students are in residence, and there 
is every prospect that the attendance will increase 
in coming years. 

The financial depression which succeeded the 
change of government has somewhat straitened 
the resourcés, and the opening of a purely 
mechanical engineering section has been thereby 
hampered. Machine tools are badly needed-in 
the workshop, and at present, unless foreign 
manufacturers feel inclined to donate them as 
an advertisement, there will be considerable 
delay in properly equipping this part of the 
establishment. 

The Chinese student is apt in certain respects, 
but frequently lacks initiative. It is very 
doubtful whether for some generations they 
will be able to rival European or American 
engineers in progressiveness, but there can be 
practically no doubt that almost at once there 
will be many men capable of properly controlling 
established undertakings. There are a large 
number of returned graduates from European 
and American colleges, and, while these men are 
necessarily somewhat weak in practical notions, 
they have acquired a grounding which will enable 
- them fairly rapidly to gain an efficient standing. 
Among foreigners in China there is a strong 
tendency to depreciate the knowledge and skill 
of the new generation of Chinese ; but it should 
also be observed that many of those who criticise 
are themselves hidebound by antique ideas, and 
have had their judgments warped by continuous 
contemplation of the fatuities committed by 
Chinese of the old type. The opinion is 
frequently expressed, and almost always in- 
directly suggested, that corruption will continue 
to be the ruin of China, and that in this respect 
the new men are as bad as the old. Such an 
attitude does not make for improvement, and is, 
to say the least of it, somewhat inappropriate 
when it comes, as it often does, from foreign 
employees of the Chinese Government. With- 


out wishing to be unjust, the author thinks that’ 


‘ in many cases the fundamental fact is that 
many foreigners in China are jealous because 
there is a strong prospect of the Chinese being 
eventually able to do that which they them- 
selves are now doing. This is, of course, very 
natural, but the open expression of such a feeling 
is certainly injudicious and often ungenerous. 
The Americans have established a reputation 
in China for a more open mind on this subject, 
and British people in China would do well to 
reconsider their position. 

Technical education in other branches is pro- 
ceeding but slowly. The Pei-Yang University 
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is doing good work in mining, and a school 
has recently been opened at Wu-sung, near 
Shanghai, to provide a training in navigation 
and naval architecture. General scientific work, 
with some specialising in engineering, is being 
done at the Government University in Pekin, 
and an excellent general training is given at 
the American Methodist Episcopal University at 
Pekin and the Anglo-Chinese College in Tren- 
tsin. 

The author is not familiar with conditions in 
the south of China, but, judging from the large 
number of southern students who come to T’ang 
Shan, the opportunities offered there are not 
great. The recently-formed Hong-Kong Univer- 
sity will doubtless draw many men to it, but 
the fees may prove a serious difficulty to some. 

Another side of the question of which but 
little mention is made is the training of the 
artisan. At the outset it must be realised that, 
in spite of an innate democracy, there is a strong 
class prejudice in China~which will make it 
difficult for the workman to rise beyond a 
certain point. The difficulties of learning the 
Chinese language (about 90 per cent. or more 
of the population is illiterate) alone present a 
formidable obstacle to this type of man. Never- 
theless, the continuous training of mechanics in 
the various works cannot fail to have an effect 
in years to come. Men in the building trades 
are not affected so much, being in China, as in 
England, very conservative ; but fitters, boiler- 
makers, electricians, and other skilled men are 
now to be had in fairly large numbers. The 
foreign overseers in the numerous works have 
to leave many matters to their “No. 1’s”’ on 
account of their own inability to speak Chinese, 
with the result that there is gradually developing 
a class of master workman which will be heard 
more of. On the other hand, the actual opera- 
tive benefits less by the instruction of the foreign 
foreman than would be the case in works at 
home. Still another aspect of this question 
arises in connection with the trade guilds, which 
are more powerful in certain respects than the 
English trade unions. Most of the works owned 
by the Government have a tendency to waste 
of labour and materials on account of the 
influence exerted by the councils of the guilds; 
but this may perhaps eventually evolve into a 
healthy reciprocity between employer and 
employee.” 

No account of Chinese matters would be 
complete without reference to the money 
question. The density of the population and 
the former insecurity of tenure of appointments 
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have developed cupidity amongst all classes to 
an extraordinary extent ; but, on the other hand, 
the average Chinese, if he really knows where 
his interest lies, is content to wait a long time 
before reaping the reward of his labour, and 
even in this direction there is no need to be 
persistently pessimistic. 

Taking all things into account, the writer feels 
sure that technical education, in works and 
college, is steadily advancing, and while the 
results are not yet very evident, future years 
will show that a very real change is taking 
place, and that China is on its way to take a 
place amongst those Powers whose industry and 
progress entitle them to be called “ Great.” 


LIST OF OFFICERS OF THE ROYAL 
SOCIETY OF ARTS. 

A list of the officers of the Society from its 
institution was published in the Journal of 
March 19th, 1880. - It has been thought desirable 
that this should be brought up to date, and 
- accordingly the following list has been prepared. 


PRESIDENTS. 

Viscount Folkestone . 1755-1761 
Lord Romney. . 1761-1793 
The Duke of Norfolk, E. M. S 1794-1815 
H.R.H. the Duke of Sussex, KG. . . 1816-1843 
H.R.H. Albert Prince Consort, K.G. . 1848-1861 
William Tooke, F.R.S. . . 1862 
H.R.H. the Prince of Wales: re G, 

(King Edward VII) . . 1863-1901 
Sir Frederick Bramwell, Bart., F. R. s. 1901 
H.R.H. the Prince of Wales, K.G. 

(King George V.) . . . . . . 1901-1910 
Lord Alverstone, L.C.J., G.C.M.G., 

F.R.S. .. 1910 
H.R.H. the Duke of Gonnauaht, K. G. 1911 

CHAIRMEN OF COUNCIL. 
i } Joint Chairmen . 1846-1848 
Hdward Speer . 1848-1849 
Francis Fuller 1850 
Henry Cole . . 1850 
W. W. Saunders, F. R. S 1851 
Henry Cole, C.B. ‘ 1852 
Captain Owen, R.E. . 1853 
Harry Chester. . . 1853 
Viscount Ebrington, M. P. Be A 1854 
Rev. James Booth, LL.D., F.R.S. . 1855 
Colonel W. H. Sykes, M.P., F.R.S. 1856 
C. Wentworth Dilke . ; 1857-1858 
Sir Thomas Phillips . 1859-1862 
William Hawes, F.G.S. . 1863-1865 
Sir Thomas Phillips . 1866 
William Hawes, E'.G.S. . 1867 
Lord Henry G. Lennox, M.P. . . 1868-1871 
Major-Geh. F. Bardley-Wilmot, R. A., 

F.R.S. ae 1872-1874 
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Lord Alfred Spencer Churchill . 1875-1876 
Major-Gen. F. C. Cotton, C.S.I. 1877 
Lord Alfred Spencer Churchill. . 1878-1879 
Sir Frederick Bramwell, Bart., F.R.S. 1880-1881 
Sir William Siemens, F.R.S. 1882-1883 
Sir Frederick Abel, C.B., F.R.S. . 1883-1885 
Sir Douglas Galton, K.C.B., F.R.S. 1886-1887 
The Duke of Abercorn, C.B. 1888-1889 
Sir Richard Webster, Q.C., M.P. . 1890-1893 
Major-Gen. Sir John Donnelly, K.C.B. 1894-1895 
Major-Gen. Sir Owen Tudor Burne, i 

K.C.S.I., C.I.B. . ay 5 1896-1897 
Sir John Wolfe Barry, K. C. B. , F.R.. 1898-1899 
Sir John Evans, K.C.B., F.R. g, 1900 


Sir William H. Preece, K.C.B., F.R.S. 1901-1902 
Sir William Abney, K.C.B., D.C.L., 


F.R.S. . : 1908-1904 
Sir Owen Roberts; D. C. L., F. S.A. 1905 
Sir Steuart Colvin Bayley, K.C.S. L . 1906-1907 
Sir William H. White, K.C.B., F.R.S. 1908-1909 


Sir John Cameron Lamb, C.B., C.M.G. 1910 
Lord Sanderson, G.C.B., K.C.M.G., 


1.8.0. _ 1911-1912 < 
SECRETARIES. 
William Shipley 1754-1757 
George Box . 1757-1760 
Peter Templeman, M. D. 1760-1769 
Samuel More . : 1769-1799 
Charles Taylor, M.D. 1800-1816 
Arthur Aikin —, * 1817-1839 
W. A. Graham . 1839-1842 
Francis Whishaw. . . 1843-1845 
J. Scott Russell, F.R.S. . 1845-1850 
a nore vaca TRAN_-1852 
Edward Solly, F.R.S. . 1852-1853 
Peter Le Neve Foster, M.A. 1853-1879 
Sir Henry Trueman Wood, M.A. 1879 
ASSISTANT SECRETARIES. 
George Box 1756-1757 
5 " 1760-1779 
Richard Samiel 1779-1787 
John Samuel 1787-1798 
Thomas Taylor 1799-1805 
Charles Combe 1806 
Thomas Woodfall 1807-1842 
S. T. Davenport 1848-1849 
W. Elis 1849-1850 
James Forrest. . . — 1852-1856 
Charles Critchett, B. A. 1856-1869 
H. Trueman Wood, B.A. . 1876-1879 
Henry B. Wheatley, F.S.A. . 1879-1908 
G. K. Menzies, M.A. . 1908 
REGISTRARS, ETC. 

William Shipley ae 1757-1760 
Edward Grant Tuckwell . 1760-1766 
William Bailey é 1766-1773 
Alexander Mabyn Bailey . 1773-1779 
George Cockings (Porter, Collector and 

Registrar) ; 1765-1802 
Miss Ann Birch Geckinge (Housekeeper 

and Registrar) . . be -% 1802-1844 
S. T. Davenport (Financial Officer) 1853-1876 
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H. Trueman Wood (Editor of Journal) 1872-1876 
Col. H. A. Hardy (Seeretary of the 

Indian Section) ‘ 1873-1884 
Howard H. Room (Accountant) 1876-1900 
George Davenport (Chief Clerk) . 1879 
Professor J. M. Thomson, F.R.S. (Secre- 

tary to the Chemical Section) . . 1879-1886 
S. Digky, C.LE. (Secretary of the 

Indian and Colonial Sections) 1890 
J. H. Buchanan (Accountant) 1900 


FORESTS AND LANDSLIPS.* 

Among the conflicting opinions on the preserva- 
tive action of forests against landslips it is certain 
that ‘forests have a very important action in 
modifying the surface of the soil. The writer 
asks the following questions: (1) Is deforestation 
favourable to the production of landslips? (2) Are 
forests useful against landslips ? 

It might be answered at once that if landslips 
—as is generally admitted—are almost always 
' caused by the circulation of water, in a wide sense, 
and if it could be demonstrated that forests are 
capable of exerting a beneficial influence on the 
complex action of water (washing away, impetuous 
rushing, infiltration, dissolution and lubrication 
of inclined planes), it would be at once admitted 
that forests exert a most, useful action against 

landslips. 
- There are some though who, without solid 
reasons, call forests true active causes of disintegra- 
tion, and believe them capable in many cases of 
easily causing superficial landslides. The writer 
proposes to examine the truth according to facts. 

The protective action of the forest is mainly due 
to the mechanical function of the roots in binding 
the soil, and to the protection against atmospheric 
agency afforded by the cover of decaying vegetable 
matter that moderates and regulates the penetra- 
tion of the surface water. 

As an instance of the binding and retaining 
action of roots on the soil particles, the suggestive 
example of the “ erosion pyramids” of the valley 
of Portalisio (Sondrio, Italy) is often mentioned. 
Here some average-sized plants have protected 
an adequate extent of soil, giving origin to fine 
and robust pyramids of the same size as the mass 
of earth occupied by the roots. 

In considering roots as a means of consolidating 
the surface of the soil, a distinction must be made 
according to the varying resistance of the rocks. 
It is true that the roots of a plant by their growth 
tend effectively to push asunder the rocks between 
which they penetrate; but even in this case their 
binding power does not cease, and it remains to 
be seen which of these two contrary actions pre- 
dominates. In this connection if may be noted 
at once, that if the roots penetrate into the crevices 


* Condensed from “ La Foresta e la frane,” by P. Zuffardi, 
Giornale di Geologia pratica, year X. pp. 101-129, in the 
Bulletin of the Bureau of Agricultural Intelligence and 
Plant Disease, Rome. 
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these must have previously existed; and then a 
fissured rocky mass without vegetation is certainly 
not free from still more powerful causes of dissolu- 
tion, such as temperature, water, and frost, the 
action of which is much tempered by the covering ` 
afforded by forest growth. 

The principal types of landslips are the following: 

Subsidence slips are due to the saturation of 
layers of varying thickness which fall without the 
presence of a real sliding plane. 

Superficial slips are the shallowest, whilst 
subsidence slips occur most frequently in im- 
permeable soils, such as phyllites, scaly clays, 
clay schists, blue-clay marls, and masses of detritus 
with much clay. Water, by. infiltration, renders 
such soils pasty and heavy, and if the slope is 
sufficiently steep the force of gravity causes the 
saturated layer to form a superficial slip; if 
instead the inclination is less marked, and the 
formation is more permeable, a subsidence slip 
may occur. 

These slips may be avoided by preventing the 
water from saturating the clayey masses and from 
collecting on the surface into rivulets. This result 
can be easily obtained by means of forests, which 
lower the level of the water-table and favour 
superficial drainage by means of evaporation, 
capillarity, and absorption. Besides, the covering 
of decaying vegetable matter protects the clayey 
rocks against the disintegrating action of extreme 
temperatures, and thus hinders the easy infiltration 
of water. 

Disintegration slips or cliff falls have not a 
plane on which they slide, but they are due to a 
disintegration of the rocks along the original 
fractures (synclasis), or more frequently the epigene 
ones (plesioclasis) which break them up, until, the 
slope being sufficiently steep, they fall, sometimes ` 
in great quantities and with disastrous effects. 
These landslips occur frequently in hard rocks, 
like limestones, dolomites, compact sandstones, 
granites, gneiss, pophiolites, etc. Their principal 
causes are the same that originate and favour dis- 
integration, such as changes of temperature, frost, 
and also the formation of rivulets on the surface, 
which may be a very efficient cause of demolition. 
The protective action of forests against all these 
factors of destruction is well known. 

Landslides differ from the preceding, inasmuch 
as they have a well-defined plane, determined by 
the special stratigraphy, upon which they slide. 
Here also the action of water must be guarded 
against, and two principal cases are to be 
distinguished : (1) The stratified mass which forms 
the plane upon which the sliding occurs is beneath 
a mass of unstratified material, such as clay for 
instance, and in this case the forest can well 
diminish the probability of a slide occurring. 
(2) The stratified mass is above the impermeable 
clayey mass which acts as slide; in this case the 
water may easily reach this plane through the 
crevices of the upper strata, and the protective 
action of a forest in retarding or diminishing the 
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sliding of the soil will be readily understood. 
Man is powerless against this kind of landslide; but 
he has in the forest a powerful natural moderating 
force, which allows also the utilisation of the area 
subject to motion and prevents the added action of 
other superficial causes of injury, such as the 
forming of rivulets and the disintegration by 
weathering. 

The landslips due to degradation happen when 
the foot of any kind of rock has been damaged by 
erosion. This form of injury is almost always 
caused by water, either in the shape of rainfall or 
of current. 

In the first case, as rainfall, water can do very 
considerable damage when a platform of compact 
rocks rests on a basis of easily disintegrated forma- 
tion, which on being worn away leaves without 
support the upper mass, which breaks up and falls 
as the base disappears. A clothing of trees is a 
very efficient protection of easily eroded rocks, 
and consequently also in this case a mantle of 
forest would prevent the process of erosion. 

It is more difficult to demonstrate that forests 
have a protective action against the erosion caused 
by running water, and indeed it may be said that 
they have none, directly. Indirectly, however, 
they may prove beneficial, inasmuch as they 
moderate the fury of floods. In conclusion, it 
may be stated that this kind of landslide requires 
other means of defence besides forests. 

The utility of forests against the four above- 
mentioned simple types of landslips, explains their 
utility against compound landslips, namely, those 
partaking of the nature of two or more simple 
forms. The most frequent compound slips are 
derived from the union of those due to eresion with 
some of the preceding types, and especially those 
of subsidence. In such a case the slope ought to 
be reforested in order to eliminate the subsidence, 
while the base is protected by other works of 
defence against the erosion of the foot, which, 
however, frequently continues in spite of all efforts. 

There are cases in which landslips have happened 
in woodlands; but they do not demonstrate the 
uselessness of the forest as a protection, but only 
that its beneficial action has been outweighed by 
destructive agencies. The felling of forests in 
order to- lighten the weight on the instable soil is 
not considered advisable by the writer, who thinks 
that the advantage thus obtained is very doubtful 
in comparison with the numerous disadvantages 
arising from the new causesof injury set on foot by 
the removal of the forest. 

The writer answers the two questions put at the 
beginning of this paper as follows :— 

There has been in the past a great deal of 
exaggeration in considering forests as the only 
remedy against landslips, and sufficient by them- 
selves to reclaim any locality; while deforestation 
was believed to be the principal, if not the only, 
cause of landslides. This was no doubt an 
exaggerated view, but not so harmful as the 
opposite opinion that tends to deny that forests in 
themselves are factors of stability, and that reduces 
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to the lowest terms their importance as means of 
defence against landslips. - 

On the contrary, from the foregoing it appears :— 

1. That in several cases forests alone are a 
sufficient protection against landslips. 

2. That forests are in many cases necessary and 
valid aids to other means of defence, i 

3. That forests are never injurious to the 
stability of slopes, on which. they always exert a 
protective action. 

4. That deforestation alone has frequently been 
sufficient to cause, to favour, and to develop 
landslips. 

5. That deforestation has always been found 
useless, and frequently injurious, to the stability 
of slopes. 


EMPIRE NOTES. 

Our Oversea Universities.—The Dominions, while 
intent on their material progress, are not unmindful 
of the need of increased educational facilities for 
their young people. Hence the establishment and 
equipment of universities. The newest of these is 
in Western Australia, in connection with which it 
has recently been announced that all teaching in 
the university will be free. This announcement 
was made at the second meeting of Convocation in 
Perth, by the warden, Bishop Riley, who claimed 
that this was the first university in the Empire to 
establish the principle of free university instruc- 
tion; and by so doing to realise Professor Huxley’s - 
great ideal of ‘‘an educational ladder reaching 
from the gutter to the university.” Education is 
already free in the primary and State secondary 
schools in Western Australia, so that the poorest 
child, who displays sufficient ability, will now be 
able, without the payment of fees, to go through 
the whole educational course, including university 
graduation. Australia has already pioneered many 
new social and political movements, and now it 
has undertaken to lead the Empire in a new 
educational movement, the result of which will be 
watched with interest. In New South Wales, too, 
the Government, by a system of subsidies—of which 
the latest, amounting to £46,500, has been granted 
to the Sydney University—desires to bring uni- 
versity education within the reach of every brilliant 
boy or girl in the State, no matter what the financial ` 
or social position of the parents might be. In 
the curriculum of the new university in British 
Columbia, it is proposed that trade and commerce 
shall be included, as a definite and independent 
subject, in order that special attention may be 
given to the general features of life in the province. 
It is hoped that by directing attention to the little 
realised facts of trade, which make for the growing 
interdependence of the nations- and the mutual 
benefits of Imperial trade, new practical interests 
may be introduced into the lives of the students. 


American Advertising Clubs.—A convention of 
140 advertising clubs, representing the United 
States, Canada, and, to a small extent, the United 
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Kingdom, was held at Baltimore, Maryland, Jast. 


month. The clubs have a membership of over 
10,000, and claim to be able to say the last word 
in effective advertising. The motto, or “slogan,” 
of -their association is, “Truth in Advertising,” in 
the advocacy of which the leading speakers at the 
convention were emphatic, as the sine qua non of 
success. A large number of delegates, including 
several from England, attended, and a very cordial 
American welcome was given to them-by the 
governor of the State and the mayor of the city, 
and by the citizens generally. Two interesting 
features of the convention were a pageant of 
advertising and an exhibition. The pageant con- 
sisted of a series of tableaux, or “ floats,” repre- 
senting a great variety of commercial enterprises, 
while at the exhibition were shown specimens of 


- advertising, from the great sign-board to the tiny 


postcard. The object of the exhibition was to 
demonstrate the beauty and effectiveness which 
are possible in the art of advertising. The next 
convention is to be held at Toronto in 1914, when 
a big effort will be made to extend further the 
methods of advertising adopted in the States to 
the Dominion. On the question of advertising in 
Canada, a leading London authority, who has 
recently returned from a tour in that country and 
the United States, says, in The Advertisers’ Weekly : 
“I should think there is a great field for English 
advertisers in Canada, and I believe the day will 
come when there will be an extraordinary amount 
of publicity written for that country in England. 
Everything I saw in Canada seemed favourable to. 
the interests of advertisers, both in our own 
country and in the Dominion itself.” Still, he 
was compelled to say, ‘‘ that, in business circles— 
that is, on the executive or managerial side—the 
preference is given to Americans. American 


. methods, American fashions, and American terms 


are preferred to British, although British goods 
rank high in public favour. The idea that 
Englishmen are slow and conservative in their 
methods dies hard.” These remarks are worthy 
of attention if British manufacturers and com- 
mercial houses wish to extend their business 
operations in the Dominion, 


The Canadian Forestry Department. — It is 
estimated that the forest area of the Dominion of 
Canada is some 500 million acres, of which a large 
proportion consists of marketable timber trees. 
To conserve this great natural resource, which is a 
matter of constant concern to Canada, further 
steps have been taken by the Minister of the 
Interior, whose department, among other duties, 
has charge of the forests of the Dominion. He 
has therefore instituted a new branch which has 
been placed under the charge of an expert forestry 
graduate of the Acadia University. Among the 
objects sought by the establishment of this branch 
are the prolongation of the life of forest products 
and the development of new uses for them, which 
are at present unutilised from lack of knowledge. 
It is hoped, by this means, to considerably reduce 
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the waste in manufacture, and to bring Canadian 
forestry into line with the best scientific forestry 
of Germany and other European countries. 


The Peace River Country.—Captain James Scott, 
of New Westminster, British Columbia, who has 
recently travelled through the Peace River district 
by steamer, rail and dog-team, speaks very highly 
of the productiveness of that country. He says 
that wheat, oats, barley,-clover, potatoes, and all 
kinds of vegetables are to be found in “‘ the wilds 
of the north.” At Fort Grahame, on the north 
fork of the Peace River, known as Findlay River, 
which is north of the fifty-sixth parallel of latitude, 
it is possible to grow several kinds of vegetables, 
while evidences of. gold, silver and galena abound. 
In his opinion, the prospects and opportunities 
offered in the district he traversed are little known, 
although prospective settlers are beginning to turn 
their attention to them. In the Lake Babine 
district, he found good silver and galena prospects, 
and at Tacla Lake there are some first-class silver- 
mines, and high-grade ores are being prospected. 
A good waggon road, he says, has been opened 
from Tacla Lake to Silver Creek, which, with 
navigation from Stewart to Tacla Lake, will give 
this district cheap transportation for the large 
hydraulic and dredging machinery it is intended 
to take there this year. It appears that a number 
of leases have been taken up on the old creeks, 
which were worked thirty-five and forty years ago 
under great difficulties, but these are now being 
overcome by improved transport and other 
facilities. The establishment of mining camps, 
and the opening up of the country, will, without 
doubt, lead to further settlement on the fertile 
prairie lands of the Peace River, which, for pro- 
ductiveness, are said to be among the best areas in 
the north-west of British Columbia. 


The Commonwealth Bank.—The Commonwealth 
Bank, which has been established by the Australian 
Government, has 1,850 agencies at post-offices 
throughout Australia. It has two departments— 
the general banking department, which transacts 
all classes of banking business, and the savings 
department. The latter is intended primarily for 
emigrants, though it is not confined to them. The 
manager of the London branch of the bank, speak- 
ing on the occasion of the opening of the savings 
department of his branch, on June 16th, 
stated that emigrants may now lodge their 
money with the bank in London before sailing, 
and it will be transferred to any part of Australia 
to which they may be proceeding. But the savings 
department may also be used by depositors who 
may at some future time contemplate emigrating 
to Australia. In the meantime they can lodge 
their deposits, however small, in the bank, and so 
save up enough to pay their passage-money. 
Parents can make use of this department to enable 
their children to emigrate, if they wish to put by 
money for that purpose. The facilities of the 
bank, however, are not restricted to these, as, up 
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to £800, the limit imposed upon savings deposits, 
anyone who so desires may deposit money in the 
bank. The interest paid by the Commonwealth 


Government on these amounts is 3 per cent., and 


the deposits are secured by the resources of the 
Commonwealth. In regard to the relations between 
the Commonwealth Bank and the savings banks of 


the various States, the manager states that the 
terms proposed to the States savings banks had 


been considered sufficiently attractive by the State 
Governments of Western Australia and Tasmania 
to cause them to hand over all their savings-bank 
business to the Commonwealth Bank. The terms 
were that the States should retain the whole of 
their existing deposits up to the date of transfer 
and all the securities held against savings, including 
deposits in bauks or otherwise. They had merely 
to give the Federal Bank debentures, maturing in 
forty years, for the amount of the deposits taken 
over. As regards new deposits, the States were to 
have first call on 75 per cent. of the amount, the 
balance of 25 per cent. being retained for general 
purposes, including the maintenance of the neces- 
sary cash reserves against deposits. 


The Dominions Royal Commission and Tasmania. 
—The Director of Agriculture for Tasmania, in the 
course of his evidence before the Dominions Royal 
Commission at Hobart, stated that one of the finest 
potato-growing districts in the Southern Hemi- 
sphere is to be found in the land adjacent to and 
facing Bass’s Straits, and that Tasmanian oats 
produced oatmeal quite equal to the best Scotch. 
Dairying in Tasmania, he said, is on the up-grade 
and excellent butter is produced, but, unfortunately, 
it did not get on the London market as Tasmanian, 
all of it being transhipped through Melbourne. In 
Tasmania, he affirmed, all valuable English grasses 
can be grown, and, with the equable climate and a 
good rainfall, butter and cheese can be produced 
equal to the other States of Australia, if not superior. 
Tasmania, also, produces the finest merino sheep, 
and there is no reason, in the director’s opinion, 
why that State should not become the breeding- 
ground for stud animals for the Commonwealth 
for all kinds of sheep—Shropshires, South Downs, 
Lincolns, Leicesters, Corriedates, and others. Fruit- 
growing he regarded as the primary agricultural 
industry in Tasmania, as fruit can be grown there 
on practically every acre of land not covered with 
rocks, up to an elevation of well over one thousand 
feet. 
million bushels, but there was nothing in soil or 
climate to prevent it reaching twenty millions. 
After experience of California, the mainland of 
Australia, and Europe, it was his belief that no 
finer canning apricot could be produced than that 
of the Derwent Valley. 


Western Australian Railway Sleepers.—Indian 
and South African railways are now largely using 
Western Australian jarrah for sleepers. In parts 
of South Africa steel sleepers have been taken up 
and jarrah used instead. 
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statement, the Prime Minister of the Union of _ 
South Africa has written recently to the Australian ` 
Department of Home Affairs, stating that “it is 
correct that the steel sleepers in the railway line ~ 
between Standerton and Volksrust are being 

replaced with Australian jarrah-wood sleepers, 
where such can be procured at a reasonable cost. 
The reason why steel sleepers are being discarded 
is that the latest type of steel sleeper, with pressed- 
out lugs, has proved too weak wherever it has been 
used for the present heavy axles in use and high 
speeds attained, while, in addition, it has proved 
to be an unsuitable type where stone ballast is 
used.” Karri is also being used very largely for 
sleepers, but in this case they are first Powellized, 
in order to render them immune to the white ant. 


For the purpose of carrying out this process, the 


Western Australian Government has erected con- 
siderable plant, as it is their intention to employ 
only Powellized timber for ‘sleeper and other 
purposes on their portion of the trans-continental 
railway, which is about to be constructed from 
Kalgoorlie to Adelaide. 


Economic Conditions in Bombay.—The Govern- 
ment of Bombay has lately attempted to investi- 
gate the economic conditions of the labouring class 
of the urban and rural areas of that country, in 
accordance with the policy of the Indian Govern- 
ment, which has for a long time past expended 
much time and care in the collection and publica- 
tion of general statistics on that subject. The 
special object of the Bombay Government’s inquiry 
was “to ascertain the rates of wages in each 
district or homogeneous tract, and to provide 
material for the observation of permanent changes 
in these standard rates.” In the towns it was found 
that wages during the last five years had risen about 
25 per cent., owing, it is considered, to the scarcity 
of skilled and unskilled labour required for railway 
construction, dock-building, and other public works, 
and to meet the extension of factories and mills. 
The rise in the price of foodstufis is also regarded 
as a contributory cause. But this advance in 
wages appears to be almost exclusively confined 
to the urban areas. In the country districts 
the remuneration of agricultural and other 
labourers remains very low. Payments there 
continue to be made in cash and in kind. 
Customary services, it is reported, still hold the 
field in many districts, though the system of 
contract and a money economy are steadily making 
headway. The report which has been issued on 
the subject draws attention to the fact that, with 
the rise in wages and the reduction of hours, there 
has not been an increase in the efficiency of the 
labourer. On the other hand, there appears to be 


‘a growth of irregularity and unpunctuality. The 


Times of India says that “ the quality of the work 
done by artisans and farm labourers from whom 
skill is required is stated to be much inferior to 
what it was ten years ago, and a deterioration in 
the cultivation of the land is reported to have 
resulted.” | 
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GENERAL NOTES. 


THE ITALIAN VERMOUTH INDUSTRY.—The ver- 
mouth industry, which is chiefly confined to the 
district of Turin, had an exceedingly successful year 
in 1912. Exports from Italy were valued at 
£822,000 as compared with £596,000 in 1911. The 
low figure of the latter year is accounted for by the 
large shipments made in the first part of 1910 
before the new tariff act came into effect, in which 
year the declared value of the exports was £618,000. 
The most important vermouth factory in Italy is 
said to be proposing a considerable extension of its 
plant in view of the continuous increase in business. 
It may be noted also that, owing to the new tariffs 
adopted by Switzerland against vermouth, some 
Turin manufacturers have established works in that 
country, thus decreasing exports to Switzerland. 


THe Swiss CHOCOLATE Inpustry.—The manu- 
facture of chocolate is one of the oldest branches 
of industry in Switzerland, the first factory having 
been established in the Canton of Neuchâtel in 
1826. There are now fourteen concerns engaged in 
the manufacture of chocolate in the Confederation, 
employing 6,700 persons, with an aggregate annual 
output of 66,000,000 lbs. valued at £3,020,000. 
The year 1912 was one of unusual activity and 
profit in the industry. The only unfavourable 
feature of the business was the increase in the price 
of milk and sugar, which enter largely into the 
composition of milk chocolate, the principal product 
of the Swiss factories. The manufacturers formed 
an association a few years ago to maintain prices 
and control the output of the Swiss factories, but 
because of divergent interests they have been 
unable to carry out the agreement, the only result 
accomplished in the combine being a slight increase 
in the price of the low grades of their products. 


Tue MANUFACTURE OF IMITATION PEARLS IN 
Francre.—As the real pearl comes from the oyster, 
so to a large extent is the manufacture of artificial 
pearls dependent on a certain species of fish. The 
complete processes are of course trade secrets, but 
it is of interest to note that it is from the brilliant 
scales of the “ ablet’’—a small fish known in this 
country as bleak or blick, a fish allied to the bream 
and the minnow, but with a body resembling a 
sardine—that ‘‘ essence d’Orient ”’ is produced, and 
it is with this essence that imitation pearls are 
manufactured. The essence is obtained exclusively 
from the white scales of the fish, which are covered 
with a pigment of metallic appearance. They are 
first treated with ammonia and then with fish-glue, 
a powder being first obtained, and then a paste 
which can be easily spread on glass. In the early 
stages of manufacture, about 1656, this essence 
d'Orient, was applied to little balls of plaster, but 
the temperature and the damp heat of the human 
body modified the adhesive qualities of the pearly 
matter and caused changes of colour. It was in 
1680 that a Parisian, named Jacquin, invented a 
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method of covering small glass balls with the same 
essence d’Orient, thus producing the first practical 
artificial pearls. In the north-east of France and 
in Germany, ‘‘ablet” fishing is actively pursued. 
About four thousand of the fish are required to 
produce a pound of scales, which in turn gives a 
quarter of a pound of the essence. The price of the 


scales varies between 7s. 2d. to 8s. 9d. per 1b. 


PRESERVATION OF PREHISTORIC REMAINS AT 
Monaco.—A committee has lately been formed at 
Monaco with the object, not only of preserving the 
numerous landmarks of prehistoric origin in the 
neighbourhood, but also in making them familiar 
to visitors. The Ligurian races that succeeded 
the Pelasgic settlers who came from Asia Minor 
and South-Eastern Europe, as well as the Celtic 
emigration to these regions, probably some 2,000 
years B.C., have left traces of the sojourn in the 
Maritime Alps. These are for the most part the 
ruins of strongholds and fortified places of refuge, 
to which the peaceable dwellers on the coast 
retreated at the approach of the invader. Traces 
of granaries and hiding-places may still be found 
in some of these ancient walls. Amongst the 
principal places of interest in the neighbourhood 
may be mentioned the Obeglia Tower at Cap d’ Ail, 
the Castellerette, the Mont-des-Mules, Mont de la 
Bataille, the Caussiniére, the Chateau du Géant, 
the Casteon, etc., which, apart from their archeo- 
logical interest, form the object of a pleasant 
excursion amid beautiful surroundings. The com- 
mittee propose to improve the roads and footpaths 
leading to these places, so as to render them more 
accessible to the public. Finger-posts and notice- 
boards will also be placed, and it is intended 
eventually to publish a guide-book with maps, etc. 


THe CoMMERCE OF RumENIs.—During the last 
few years the trade of Rumenia with other 
countries has increased considerably, and at the 
present time the exports ard imports of that king- 
dom represent a value exceeding 40 millions 
sterling annually. In 1810, the exports from 
Rumenia, which consist chiefly of cereals, petro- 
leum, rock salt, spirits, hides, timber, and cattle, 
amounted to 616,504,872 lei or francs* (£24,445 ,078), 
cereals (wheat, barley, and maize), of which 
2,230,835 tons were exported in 1910, representing 
79 per cent. of the total value of the exports from 
Rumenia, petroleum 6'5 per cent., and timber 
4:2 percent. Of the exports Belgium figures first 
on the list to the value of 226,241,646 francs 
(£8,772,468), and Great Britain the sixth to the 
value of 38,505,063 francs (£1,328,511). The 
imports, which are chiefly the manufactured goods 
from Western and Central Europe, amounted 
during the same year to 409,715,576 lei (£16,245,661). 
Of this amount, Germany heads the list with 
138,237,277 francs (£5,481,216); Austria~-Hun- 
gary, 97,980,277 francs (£3,885,035); and Great 
Britain third, 56,980,077 francs (£2,259,321). 


* The franc or leu of Rumenia equals slightly more than 


9d. English currency. 
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NOTICE. 


CHAIRMANSHIP OF COUNCIL. 


On Monday, the 14th inst, at their first 
meeting in the new session, the Council elected 
COLONEL Sir Tuomas HUNGERFORD HOLDICH, 
R.E., K.C.M.G., K.C.L.E., C.B., Hon. Sc.D. 
(Cambridge), Chairman for the ensuing year. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE ART OF MINIATURE 
PAINTING. 
By Cyrm Davenport, V.D., F.S.A. 
Lecture II,— Delivered February 17th, 1913. 
A.D. 1500—1699, 


" The remarkable series of portrait miniatures 
which forms one of the noticeable phases of Art 
in England began with the work of Hans Holbein 
the younger. Holbein was a native of Augs- 
burg, born in 1497. He illustrated Erasmus’s 
“ Praise of Folly,” and his consequent friendship 
with Erasmus led to his coming to England. 
where he stayed with Sir Thomas More at 
Chelsea, in 1526. In 1538 Holbein was made 
Court Painter to Henry VIIL, and for him he 
painted the beautiful portrait of the Duchess 
of Milan, now so fortunately in our National 
Gallery. Besides numbers of drawings and 
paintings, Holbein painted several small minia- 
tures. ‘These were on vellum, circular in shape, 
and with strong blue backgrounds, and often 
signed “H. H.” His style and mannerisms 
quickly became very popular, and many of the 
works of the early miniaturists here are so like 
Holbein’s work, which was often actually copied, 
that a certain attribution is often very diffi- 
cult. Several of the finest and most undoubted 
examples are now in the Royal collection at 
Windsor. 


Holbein’s best work was mostly done in 
England; his first visit here was from 1526 
to 1528, when he went to Basle, where he 
intended to settle, but about 1531 he returned to 
England, where he died from the Plague in 1543. 

The best known of Holbein’s successors in the 
art of painting portraits in miniature are :— 

Lucas Horebout and his father, Gerard, who 
were both attached as ‘‘Paynters”’ to the 
Court of Henry VIII. The Horebouts were 
natives of Ghent, and there is some reason to 
think that Lucas actually painted some very 
small paintings before Holbein. If this is so, 


Henry VIII. 
By Hans Holbein the younger. 


then Holbein quickly saw the value of such work, 
and gave it the great “‘imprimatur”’ of his 
approval, and did a fair amount of work in the 
same way himself. 

Levina Teerlinck was a native of Bruges, and 
one of the many foreign artists who were at- 
tracted by the brilliancy of the Court of 
Henry VIII. She, too, was painter to the 
King, and’ worked also for Edward. VL, Mary 
and Elizabeth. There will always be consider- 
able doubt as to the actual authorship of many 
of the miniatures painted for Henry VIIL, as 
they are all done very nearly in the same manner, 
and. often not signed. It is probable that 
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Levina Teerlinck preferred the rectangular shape, 
and half-length figures, to the more usual circular 
miniature showing only the bust. 

Sir Antonio More was a native of Utrecht, and 
a notable follower of Holbein. He visited 
England by desire of Philip II. of Spain to paint 
a portrait of Queen Mary. He also painted in 
small, and Mr. J. L. Propert had a fine miniature 
portrait of the Princess Elizabeth by him. 

These foreign artists especially, and others 
of less note, appear to have showr an example 
to English artists in the matter of miniature 
painting, in something the same way that at a 
` later period Dutch mezzotinters showed the way 
to the English’ engravers, who quickly reached 
their level, and also quickly surpassed it. But 


- in the case of miniatures, although the art was 


soon enough taken up by the English and con- 


QUEEN ELIZABETH, 
By Nicholas Hilliard. 


tinued very successfully, Holbejn, the originator 
of the style, still remains in the forefront, and 
no subsequent artist has, so far, excelled him in 
the beauty and power of his small portraits. 

English artists quickly realised the importance 
and popularity of the new art, and also its great 
merits of portability and quick execution, and 
~ among them the name of Nicholas Hilliard soon 
came to the front. 

Hilliard was a Devonian; and, originally a 
goldsmith and jeweller, he held the appointment 
of Goldsmith and Illuminator to Queen Eliza- 
beth, and to James I. he was drawer of small 
portraits. - Dr. Donne in “‘ The Storm,” says :— 

A hand or eye 
By Hilliard drawne is worth an history 
By a worse painter made. l 
His miniatures are all remarkable for the care 
and fidelity with which he has always treated 
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tlie jewellery of his sitters. His portraits are 
mostly done after the manner of Holbein; but 
now and then he did larger rectangular minia- 
tures, full length, like that of George Clifford 
in the collection of the Duke of Buccleuch, one 
of the finest miniatures done by any English 
artist. 

Hilliard was not only a painter, but also an 
author, his treatise on ‘‘ Limning,”’ a manuscript 
now kept in the University of Edinburgh, being 
the first original workin English on the subject,* 
although Richard Haydocke had previously 
published an English translation of G. P. Lo- 
mazzo’s treatise, ‘‘ Dell’ Arte della Pittura.”’ 

In his treatise Hilliard explains the curious 
want of shadow on the faces of his portraits, 
especially those of Queen Elizabeth. He says: 
“This makes me to remember the words also 
and reasoning of Her Majesty when first I came 
into her presence to draw, who, after showing me 
how she noticed great difference of shadowing 
in the works and diversity of Drawers of sundry 
nations, and that: the Italians, who had the 
name to be the cunningest and to draw best, 
shadowed not, requiring of me the reason of it, 
seeing that best to show oneself needeth no’ 
shadow of place, but rather the open light. To 
which I granted, and affirmed that shadows in 
pictures were indeed caused by the shadow of 
the place ... . Here her Majesty conceived the 
reason, and therefore chose her place to sit in 
for that purpose in the open alley of a goodly 
garden, where no tree was near nor any shadow 
at all.” . 

It is interesting to remember that the same 
dislike of shadow on the face of a portrait was 
shared by the late Empress of China, who sent 
a large portrait of herself, painted by an 


. American artist, Miss Carl, to the St. Louis 


Exhibition in 1904. The Empress’s face was 
without shadow, because her Majesty considered 
that no shadow should show on the face of 
pictured: Royalty. 

Hilliard gives much information about colours, 
but he went wrong with his “‘ Serusa,”’ or white- 
lead, which he frequently used for pearls and 
high “ white’ points, all of which are now black. 
He worked chiefly on vellum, and-used both gold 
and silver on his miniatures, and says that, 
when dry, “with a pretty little tooth of some 
ferret or stoat, or other wild little beast, you 
may burnish your gold or silver here or there as 
need requireth.”” This would apply to what we` 
now call “shell”? gold and silver, which need 


* Recently published. 
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not have any preliminary grounding, although 
Hilliard advises a ground of yellow ochre for the 
gold. As a preliminary training for delicate 
miniature work, Hilliard advises etching with a 
fine pen. 

Federigo Zucchero was an Italian artist who 
came to England in 1574, and he is said to have 
worked with Hilliard, and to have helped 
Isaac Oliver, with him, in the study of miniature 
painting. | 

Oliver, although he lived and worked in 
England, is supposed to have been of French 
origin, and, like many other artists, he began 
. life as a goldsmith and jeweller. His paintings 


nearly resemble those of his master Hilliard, and 
several of them are full length, and signed, and 
some of them measure as much as 10ins. by Qins., 
the size of the Marquis of Exeter’s group of the 
brothers Anthony, John and William Browne. 
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Siz PHILIP SDR. 
By Isaac Oliver. Circ. 1577. 


Oliver’s work is excellent, indeed many critics 
rank him above Hilliard. His initials, “I. O.,” 
when superimposed, make Oliver’s well-known 
signature of a Greek @. He copied in miniature 
several larger works -by other artists. 

Isaac . Oliver’s son Peter also copied many 
larger pictures in miniature size, and he seems 
to have been the first English miniaturist to 
draw small portraits in plumbago (blacklead) 
or pencil, These drawings are usually done on 
vellum, and often are exquisite specimens of 
delicate workmanship ; they naturally last very 
well, and the style had for some time acon- 
siderable vogue ; but such work is a severe test 
of dratightsmanship. The delicate drawings 
done with a point of gold or silver on card or 
vellum resemble plumbago, but are not so strong. 

John Hoskins was Court Painter to Charles I., 
and some of his miniatures are in oils on copper, 
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as well as in the more usual water-colours. He 
seems to have been the first miniaturist to work 
in oils, a fashion which had many followers. 
These oil miniatures, always on copper or slate, 
have the bad disadvantage of readily flaking off. 
Hoskins’s work is often dated and signed “I, H.” 

Hoskins’s nephew—Samuel Cooper—was also 
his pupil; he lived from 1609 until 1672, and is 
now considered to be one of the greatest minia- 
turists that ever lived. .He worked on vellum 
and on card, and all his known work is strong in 
colour and in draughtsmanship, and masterly 
in composition. He generally used an oval 
shape for his miniatures, in distinction to the 
circular form favoured by Holbein and his 
school, and varied his backgrounds instead of - 
using the flat Holbein blue only. Cooper placed 
his sitters in a good light, and his portraits 
show strong light and shade ; but most of them ` 


OLIVER CROMWELL. 
Unfinished miniature by Samuel Cooper. 


are curiously unfinished, showing little beyond 
the face itself. His painting of hair is remark- 
ably good. Sir Peter Lely admired Cooper’s 
work very much, and Propert, our first critic in 
miniature work, considers him to have been 
pre-eminent in his art. 

Cooper’s most celebrated miniature is a 
powerful head of Oliver Cromwell; it is now in 
the possession of the Duke of Buccleuch. Other 
fine examples are.at Windsor and in the collec- 
tions of the Duke of Portland and. the Duke of 
Devonshire. Cooper’s influence. upon English 
miniature work was very: marked, : and -his 
immediate followers . were numerous; indeed, 
until the advent of the eighteenth ceritury his 
style and methods reigned supreme. `. i 

. Thomas. Flatman, originally a te 
Nathaniel Dixon; Laurence Crosse, whose work. 
is finely finished and much -esteemed; and 


as 
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Bernard Lens, are, perhaps,- the best- known 


English miniaturists of the latter pait of the 
seventeenth century. 

Abroad, the Clouet family produced notable 
miniature work during the sixteenth century, 
much of it of a large size. Francois, known also as 
Janet, was the best artist of the family, ahd some 
of his small full-length portraits are delightful. 
He sometimes painted in oil on copper or on 
slate. Giulio Clovio, an Italian, did much fine 
work on vellum, historical groups, very brilliant 
in colour and with much gold shell. He worked 
chiefly for Philip IL, King of Spain. 

Besides these, at this period, little miniature 


-work of importance seems to have been done 
out of England, except in the matter of enamels.. 


At Limoges, in Central France, there had been: 


l ‘Francis I. i 
Enamel miniature by Léonard Limousin. 1550. 


for a long time a large and important industry 
carried on in the manufacture of reliquaries, 
boxes, dishes, candle-sticks, and many other 
objects. ‘These were generally made on copper 


in the manner known as Champlevé—that is, 
with metal cloisons left upright and the places 


for the enamel cut out. Although among 
these there are many instance of figures of 
saints and the like, it is not until the advent 


of “Léonard dit Limousin,” about the middle ` 


of the 16th’ century that anything appears that 
can fittingly be considered as a miniature. ` 
Léonard Limousin was indeed a great artist, 


-arid his enamelled portraits are eagerly sought 


for by collectors. He put aside the use of cloi- 


sons of all kinds, and. prepared his plaques with 


a dark: background on which he -painted his 


- design in white; adding colour as he wanted: it - 
on to the. white, and finishing.-with gold shell. 
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On the flesh is little added colour beyond a dull 
red. With the one exception that Limousin’s 
flesh is too white, there is no fault to be found 
with his colour. Indeed, in true vitreous 
enamels, which Limousin’s are, flesh-colour is 
very difficult to obtain ; it is easier to get in the 
manner afterwards invented by Jean Petitot, 
which I will presently explain, but still very 
difficult. Limousin had manyfollowers—Susanne 
Court, the Landins, Pierre Courtois, Jean and 
Nardon Penicaud, and many more, none of 
whom, however, approached the excellence of 
their master. | 

The only medium for enamels known to 
Limousin and his contemporaries was water ; 
and there is little doubt that with this medium 
it was not possible to get a better effect than 
they did. But naturally enough, when the idea 
of painting enamel pictures without cloisons 
was once started, enamellers would experiment 
in the direction of a more tractable medium 
than water, because however finely the glass 
may be powdered, when mixed with water it 
will not run freely from a brush. 

The first experiment we know of in this 
direction appears to have been made by a French 
jeweller—Jean Toutin, of Chateaudun—about 
1630, and a few of his small picture enamels exist. 
The colour is not good, but the interest of these 
enamels is great, because it is evident that they 
are done in a new way and with a new medium. 
A plaque of copper or gold is coated with a 
white groundwork, and on this the picture is 
thinly painted with fusible colours with some 
volatile medium of an oily nature that will allow 
the proper use of a brush. This medium may 
have been turpentine, or oil of lavender. I do 
not think it can be decidedly said, but the im- 
portant result was that another French jeweller— 
Jean Petitot*—who had already rebelled at the 
severe limitations of vitreous enamels used with 
cloisons, came to Chateaudun about .1632 and 
saw Toutin’s work and its promise. With 
Petitot was his fellow-artist, Pierre Bordier, 
and they experimented in the method used by 
Toutin and quickly improved upon it. l 

Petitot and Bordier managed to show some of 
their work to Charles I., and they set up a 
workshop in Whitehall, where they.met Anthony 
Vandyck, then much in favour in England,. and 
also the King’s physician, a very able chemist, 
Sir Theodore Turquet de Mayerne. Mayerne 
had been doctor to James I., and very soon took 
a great interest in the- fusible oxides used by. 


+ Stroehlin, Jean Petitot et Pierre Bordier, Deux Artists 
Huguenots du XVIIe Siécle. ` 
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the two French artists, and by his help they 
produced such exquisite results that they have 
never since been equalled. 

Petitot’s most celebrated portrait 1s a Lives 
one, a copy after Vandyck, of Rachel de Ruvigny, 
Countess of Southampton ; but he is best known 
by his wonderful small enamels, many fine 
examples of which are in the Jones collection at 
the Victoria and Albert Museum. 

These enamels are usually done on gold, which 
is always slightly convex, the white groundwork 
is singularly pure and hard, the colours upon it, 
although really opaque, are so thin that they 
appear transparent. These colours must be so 
prepared that they fuse at a lower temperature 
than the white ground upon which they are laid, 
because otherwise they will not keep their colour, 
and the white ground is likely to creep up in spots 
or blurs, and thus to ruin the effect. How the 
colours were applied is very difficult to say. In 


NINON DE 1’ ENCLOS. 
By Jean Petitot. 


the flesh-colour no brush-marks are to be seen, 
and it is likely enough that the colour was flooded 
over the white ground and taken off as advisable 
with a needle or some such contrivance. Also 
the management of the medium itself is ex- 
tremely clever. No bubble or flaw shows in. 
any of Petitot’s work; no doubt if any flaw did 
occur he at once destroyed the piece. Even now 
flesh-colour in enamel is one of the most difficult 
things to get in a satisfactory way. 

Petitot’s method of painting in enamel colours 
soon became very popular, and it found a ready 
adaptation to the ornamentation of- watch- 


cases, snuff-boxes, and other small matters of- 
this kind. The Landins and Huard, of Paris,. 


‘did much delicate and effective work, and so did 
Tompion, of London; but the great develop- 


ment. of the ‘style came in the eighteenth and 


nineteenth centuries both here: and abroad, and 
so it will be considered in my next lecture. 
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1. Portrait of Mrs. Pemberton. By Hans Holbein. 
Dh 5 Henry VIII. a F 
3. 3 a young man, Pe i 
4, 5 Queen Elizabeth. By Nicholas 
Hilliard. ` z i 
5. Ditto. 


6. Portrait of G. Clifford, Earl of Convene 
By Nicholas Hilliard. 


7. Portrait of Henry, Prince of Wales. By Isaac - 
Oliver. i l 

8. Portrait of Sir Philip Sydney. By. Isaac 
Oliver. 


9. Portrait of Renée Baillet. By Fr. Clouet. 


10. 5 Charles V. By Giulio Clovio. 

11. 5 Charles, Prince of Wales. By Sir 
B. Gerbier. , 

12. Portrait of Charles I. 2y Peter oliver; after 
Vandyck. 

13. Portrait of Charles I. Ina ring. 

14. 33 Prince Rupert:: By Samuel Cooper. : 

15. 3 one Cromwell. S 5 

16. 99 1) 22 

17. = diorik I. 

18. 3 Frances Stewart, Duchess of Rich- 


mond. By Samuel Cooper. 

19. Portrait of the Duke of Monmouth. By Saniuel 
Cooper. 

20. Portrait of a Genan By John Hoskins. 


91, 3 a Lady. By Nathaniel Dixon. 

22. Enamel. Virgin and Child. Italian. ¢.1500. : 
23. „»„ — ASybiL By Léonard Limousin.. 

24, e Portrait of Jeanne de Cenouillse: 


By Léonard Limousin. 
25. Enamel. Portrait of Charles Tiercelin. 


By 
Léonard Limousin. . 


26. Enamel. Portrait of Francis Į. By Léonard 
Limousin. - i 

27. Enamel. The Sacrifice of Abraham. By 
Pierre Courtois. . 

28. Enamel. The_ Blessed Virgin. By Nardon 
Penicaud. 

29. Enamel. Christ. By Jean Penicaud. 

30. 9 The Annunciation. ByJean Penicaud. 

ai. p Portrait of a Lady. By H. Toutin. 

32. j5 Idyllic scene. By B. Foucher. 

33. Portrait of Louis XIV. By Jean 

i Petitot. - 

34. Ditto. 

35. Ditto. 

86. Enamel. Portrait of Cardinal Richelieu. By 
Jean Petitot, 

37. Enamel, -Portrait of ‘the’ Viscount : de i 
Turenne. By Jean Petitot. 

88. Enamel. Portrait of the Duc de Vendôme; 
By Jean Petitot. | 

39. Enamel.. Portrait of the Duc de Guise. By . 
Jean Petitot. 5 

40. Enamel. Portrait of N. Fouquet. By Jean 
Petitot. 

41. Enamel. Portrait of ‘the Duc de la Roche- | 


foucault. By Jean Petitot. 
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42. Enamel. Portrait of the Duc de Berri. 
Jean Petitot. 

43. Enamel. Portrait of A 

l d’Orléans. By Jean Petitot. 

44. Enamel. Portrait of Queen Anne of Austria. 
By Jean Petitot: 

45. Enamel. Portrait of “Queen Ghristina of 
Sweden. By Jean Petitot. 


By 


Princess Marie 


46. Enamel. Portrait of Madame de Maintenon. 

: By Jean Petitot. 

47. Enamel. Portrait of Malle. de la Vallière. 
By Jean Petitot. 

48. Enamel. Portrait of Ninon de I’Enclos. By 

Jean Petitot. 
49., Enamel. Sea Scene. By F. Huard, 
50. > - Portrait of a Lady. By J. Landin. 
Virgin and Child. By T. Tompion. 


51, 5 


IMPERIAL CAPITAL AT DELHI. 


The report*. of the Delhi Town Planning Com- 
mittee on Sir Bradford Leslie’s scheme, described 
in his paper of December 12th last (published in 
the Journal of December 27th), on the possibility 
of building the Imperial capital on the north site, 
has been issued. In their report, which is signed 
by Captain George S. C. Swinton, Mr. John Brodie, 
and Mr. Edwin L. Lutyens, the committee say :— 

‘‘Sir Bradford Leslie’s object in preparing his 
scheme appears to have beer to provide the pro- 
- vince of Delhi with improved public health, electric 
power, additional land for building, and an improved 
river frontage. He proposed to accomplish this as 
follows :— 

(i) A large lake to be constructed by building 
an overfall weir at Ferozeshah Kotla, the 
surface to be 4 feet above flood mark, i.e., at 
R. L. 676. 


(ii) The large volume of water thus stored to be 
used for electric power and to replace the 
losses by exaporalion and absorption on 
the lake itself. 


(iii) The electric power to be used for pumping 
drainage from the Durbar area, also for 
_ dredging to raise land for building along the 
river front. 


“ From the plan that accompanies his paper it is 
evident that the author had very little accurate 
information in regard to the site or in regard to 
the conditions of flow in the Jumna. The con- 
ditions of the site are such that large areas must 
be submerged or elaborate embankments and 
drainage works constructed as a remedy. The 
variations of the latter preclitde the possibility of 
extracting useful power, as the fall in the monsoon 
months and the flow in the remaining part of the 
year is small and uncertain. Furthermore, the 
capacity of the lake would soon be teducad by 
silting to the size needed to discharge the normal 
monsoon volume. In any case the stored water 


* Cd. 6888. Price 1s: 3d. 
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must replace evaporation losses as well as supple- 
ment the supply required by irrigation and power, 
two functions that are not likely to help each other 
out when the weather varies from the normal. 
The power would be costly to instal, uncertain in 
quantity, and could be of no commercial value, 
being subordinated to the duties of pumping and 
dredging necessitated by the design of the lake. __ 

“The proposal in the form advanced is not 
practical, but with levels suited to the locality, 
and without the adjuncts of hydro-electric power, 
a river-training scheme can be devised that would 
improve the health of the city, add to its appear- 
ance, and, incidentally, help-to redeem land that 
would eventually be valuable.” 

The technical points raised by Sir Bradford 
Leslie are discussed very fully in an Appendix, 
which it seems worth while to print in the Journal, 
seeing that not many people read Blue Books, and 
many who read Sir Bradford Leslie’s paper in the’ 
Society’s Journal may like to know the grounds on 
which his scheme has been rejected. 

The Appendix is headed “Note on Sir Bradford 
Leslie’s scheme as propounded in his paper, entitled 
‘Delhi, the Metropolis of India,’ read before the 
Royal Society of Arts,” and is as follows :— 

Objects and general arrangements of the scheme. 
—Sir Bradford Leslie’s object in proposing his 
scheme is to provide Delhi with improved public 
health, with electric power, additional land for 
building and an improved river frontage, and he 


proposes to accomplish the object by the construc- _ 


tion of an overfall weir across the Jumna with 
roller-shutters designed to hold up surplus flood- 
water toa maximum height of 4 feet above the 
high flood mark opposite Ferozeshah Kotla. This 
level would be R. L. 676, and water at this height 
would submerge the whole of the Bela in front of 
Delhi to a,depth of 6 to 10 feet and also a large 
portion of the Barari plain to a depth up to 4 feet. 
Sir Bradford Leslie in his paper does not explicitly 


. mention the necessity for any arrangement to 


exclude water from the Barari plain, but perhaps 
this was because he had no knowledge of the land 
levels at hand, and he clearly recognises the desira- 
bility on the grounds of health of keeping the 
Barari plain dry, as he formulates a scheme for 
draining the Durbar area by pumps, actuated by 
water-driven electrical machinery, during periods 
of large flow in the river. Unless confined within 
restricted limits the lake would flood a very large 
area on the left or east bank of the river both above 
and below the bridge, and this undesirable result 
Sir Bradford proposed to obviate by the creation of 
a reclamation embankment six or more miles in 
length and of sufficient width to allow of roads 
and building sites; such reclamation to be carried 
out by dredging from the river-bed. | 
Included in. his scheme is a proposal to- reclaim 
about half a square mile of land on the right bank 
of the river from Chandrawal to Selimgarh Fort, 
also by dredging from the river-bed. By these. 
means the object of the scheme is to be attained, 
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in so far as it causes the submersion of the low. 
lying Khadir lands, which form, in his opinion, at 
present, a malaria nidus ; with questions of health 
this note has nothing to do, confining itself merely 
to the engineering problems connected with the 
scheme. 

2. The advantages to be got by storage.—Sir 
Bradford claims that, by the storage of large 
quantities of water by means of a weir, the 
following advantages will ensue :— 

(a) The possibility of generating electrical energy 

by means of water-driven electrical machines. 

(6) Compensation for loss by evaporation and 

percolation. 

(c) A valuable storage for supplementing the 


supply of the-Agra Canal off-taking from the ~ 


river at Okhla in times of need. 


_ 38. Hydro -electrical energy. — First, as to the 
generation of electrical energy, it is evident, from 
the plan submitted with his paper, that Sir 
Bradford Leslie had very little accurate informa- 
tion with regard to the site at the time of writing, 
and this no doubt led him into error with regard 
to the possibility of obtaining electric power from 
water storage. The conditions of flow in the River 
Jumna, however, preclude the possibility of ex- 
tracting useful power continuously throughout the 
year, as during the rainy season there is a large 
flow of water without the possibility of any appreci- 
able fall, whilst in the dry season, as most of the 
water (in fact, for some months the whole of the 
water) is diverted into the canals at Tajawala, the 
flow in the river at Delhi falls very low, and indeed 
it would not be possible to count on a greater flow 
than 100 cusecs, and even this figure is a risky one 
to take as a certainty. The lake proposed by Sir 
Bradford Leslie would be 164 miles long and of an 
average depth of about 10 feet. If we assume it 
to be on the average of a width of no more than 
900 yards, the quantity of water stored is equivalent 
to 27,225 cusec-days. 

Sir Bradford Leslie talks of the whole area of the 
Khadir being submerged by the proposed lake. 
This would involve an enormous area owing to the 
great width of the Khadir, and artificial embank- 
ments to confine the lake to reasonable dimensions 
are essential, as otherwise nothing but continuous 
excavating would prevent the formation of mud 
flats, when the lake level was lowered, and in 
addition the losses from evaporation and percola- 


tion would be too great to be compensated for by 


the flow in the river. | 

If, to supplement the supply for the generation 
of electrical energy, the lake is lowered by six feet, 
by-drawing off the water (which is what is under- 
stood to be Sir Bradford Leslie’s intention), the 
amount released would be 13,500 cusec-days, and, 
as it would not be safe to assume that this could 


be released in a shorter time than three months . 


(i.e., that the flow in the river might easily be-in 
the neighbourhood of 100 cusecs for three months), 
the available flow from the storage to supple- 


ment the natural flow-in the river would only ba 
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135 cusecs. Under the most favourable conditions, 
and taking into consideration the maximum. fall 
that can be obtained, the flow of water for the 
generation of electrical energy that could be relied 
on for commercial purposes would be only 
235 cusecs, and the horse-power obtainable only 
some 300. When the fiow in the river increases, 
the horse-power would of course be greater, but, 
for commercial purposes, the supply of electrical 
energy would have to be guaranteed, or intending 
consumers would fight shy of the scheme, and so 
the minimum supply is the basis for tackling the 
scheme on commercial lines, 


When really large floods come down the river, 
the available fall would decrease so largely as to 
render the extraction of power from the water 
almost, if not quite, impracticable. 


The effect on the régime of the river, and the 
adjoining country, of impounding the water has to 
be considered, as also the means required to 
preserve the régime. In the first place the Barari 
plain, and much of the land behind the reclamation 
embankment on the east bank of the river, would 
become a swamp owing to the height to which the 
lake is proposed to be pounded up, and consequently 
powerful pumping-plant would have to be installed 
to remedy this defect in the case of the Barari 
plain, and elaborate arrangements for draining the 
land on the east of the river into the Hindan River 
valley would be necessary in addition to the general 
filling up of this swamp by warping or mechanical 
means. | 

In the second place, even assuming that the weir is 
fitted with sluice-gates, an absolute essential unless 
dangerous silting up of the whole bed of the river 
is to occur, the effect of the lake will be to decrease 
very greatly the velocity of flow of water entering 
the lake; and consequently silting up would occur. 
This phenomenon and the lines that it follows are 
well known to engineers versed in river training, 
and need not be enlarged on further than to state 
that, with the exception of the cunette, which is 
sufficient to carry the normal monsoon river, the 
rest of the bed of the lake would gradually silt up. ` 
Recent observations show that this cunette would 
be some 400 yards wide with a depth of some _ 
12 feet. In the initial dredging of the river, this 
cunette would have to be created artificially to a 
more or less correct section (the river. eventually 
correcting inequalities), and it is more than possible 
that dredging operations both to keép open this 
channel and to clear excessive silt from the bed of 
the rest of the lake would be not a temporary but 
a permanent arrangement. . In this dredging of the 
river-bed, and in the pumping out of the Barari 
plain, it is probable that the whole of the meagre 
300 h.-p. created by the storage would be expended. ` 
In other -words, the. whole energy provided by 
storage would be expended in remedying evils 
created by the storage; a.fact which appears to 
put the possibility of the generation of electrical 
energy by the storage of. water out of. court. It 
appears indeed to involve. the expenditure of capital 
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and labour in the creation of a perpetual dead- 
lock. 

4. Compensation for losses by evaporation and 
absorption.—Turning now to the question of com- 
pensation for loss by evaporation and percolation, 
experience has shown that the evaporation losses 
will not be less than an average of jth of an inch 
per diem, and in the dry hot season (when inci- 
dentally the release of storage water, whether for 
the possible generation of electrical energy or for 
Kupplementing the supply of the Agra Canal, would 
be most imperative) the loss will be about gth of 
an inch. But taking the figure of th of an inch 
the loss by evaporation over the lake proposed by 
Sir Bradford Leslie would be, when the lake was 
quite full, 4,900,000 cubic- feet per diem or 
57 cusecs, and when the lake was lowered by 
draining off 6 feet of water, 3,267,000 cubic feet 
per diem or 38 cusecs. 

Sir Bradford claims that, if the whole bed of the 
proposed lake lies over an impermeable layer of 
clay, the percolation losses will be practically nil. 
Certainly such a layer exists both at Chandrawal 
and at the railway bridge, and, if Sir Bradford’s 
assumption is accepted that it probably extends 
over the whole area of the lake, the loss by percola- 
tion -vertically downwards would undoubtedly be 
practically nil. But, at the same time, it is known 
that water, in the dry cycle of years, flows from 
the river into the subsoil and therefore there is a 
loss by percolation laterally. By raising the level 
of the water permanently this loss would un- 
doubtedly be increased. What this loss would 
be is very difficult to say, but that it would be 
considerable there is no manner of daubt. These 
losses by evaporation and percolation would possibly 
be met by the impounding of the extra four feet 
above high flood level, but they would be a direct 
loss to the quantity of water, that could be released 
from storage for the purposes, which Sir Bradford 
Leslie contemplates. 


5. The value of the storage to the Agra Canal._— 
Thirdly, the possibilities of the storage as an efficient 
stand-by for supplementing the Agra Canal supply 
in times of scarcity may be discussed. It has 
already been shown that the whole lake provides a 
storage of 27,225 cusec-days. This figare has to be 
reduced by the evaporation and percolation losses, 
taken as four feet in depth of the lake amounting 
to, 9,785 cusec-days, leaving a balance of 17,490 
cusec-days. 

The storage would therefore permit of some 
175 cusecs being supplied to the Agra Canal con- 
tinuously for three months assuming the lake to 
be completely emptied, or a larger flow could be 
given at intermittent periods, should that be more 
desirable, as, under the circumstances of irrigation 
in this part of India, would be more likely. 

Tt should also be noted that water percolating 
laterally to the west would, owing to the presence 
of rock westwards from Okhla, re-enter the river- 
bed above the Okhla weir, while that percolating 
to the east would once more get back into the 
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river-bed partly above the Okhla weir, but in all 
probability mostly below the weir by way of the 
Hindan River. The percolation losses are not 
therefore dead losses though the evaporation ones 
are, but they are losses affecting the possibilities of 
the local lake as a storage lake. 

It would seem therefore that the effect of 
pounding up the river would be to form a valuable 
storage for the Agra Canal as claimed by Sir 
Bradford Leslie. This claim appears to be sub- 
stantiated. 

6. The water effect can be more conveniently got 
by designing to more appropriate levels.—Having 
thus shown that the generation of electrical energy 
by the creation of a storage is not a practical 
scheme, it only remains to add that the advantages 
obtained by impounding the river, namely, the 
submersion of low-lying lands, at present a malaria 
nidus, and the forming of a supplementary supply 
for the Agra Canal, not to mention a water effect 
for the new capital, can apparently be brought about 
by the construction of a weir with sluices across the 
river. The level of the water would have to be de- 
termined by consideration of the effects on lands 
adjoining the river and on the subsoil flow generally, 
and would, in all probability, be between R. L. 672 
and R. L. 666 at the railway bridge, the former 
being a maximum, owing to the levels of the 
Barari plain. Where the low-lying lands are not 
sufficiently or possibly not at all submerged by a 
lake, pounded to some such level, it would be 
necessary to raise such low-lying lands above lake 
level to prevent the existing evils of a malaria 
nidus continuing in the future. 

7. The cost of the reclamation of the civil -Bela 
and building site on the east bank.—One of the 
points raised by Sir Bradford Leslie in propounding 
his scheme is the necessity of reclaiming 320 acres. 
of land on the river side from Chandrawal to 
Selimgarh Fort. This it is proposed to carry out 
by dredging, and the creation of building sites and 
the formation of a lake-side boulevard are formu- 
lated. This work is treated by Sir Bradford Leslie 
as being essential. It will be instructive therefore 
to consider what work this portion of the scheme 
would involve. 

In the first place the area of 320 acres will have 
to be filled up to an average depth of some 12 feet, 
and this necessitates the shifting of six millions 
of cubic yards of material. Taking Sir Bradford 
Leslie’s estimate of one shilling per cubic yard, the 
cost of this would be £300,000. 

On the east bank, too, reclamation is necessary, 
and assuming that raising to a height of eight feet 
above existing ground level is adjudged sufficient, 
and that the width of reclaimed land is only 
100 yards, then the amount of material to be 
shifted to make this reclamation some six miles 
in length would be some 2% millions of cubic yards 
at a cost of £167,000. 

Sir Bradford Leslie, however, also contemplates 
the creation of a settlement for Indian subordinates 
on the east side of the river. ` The area required is 
one square mile, and as such a settlement would 
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have- to be comparatively near the Government 
offices, only some three miles of the reclamation 
embankment could be used for that purpose, or 
100 acres, so that some 500 acres more of artificially 
raised land would be required. This means the 
shifting of a further 64 millions of cubic yards at a 
cost of £325,000. In addition, the reclamation 
embankment must be riveted, and even if this 
is done as cheaply as possible, taking the risk of 
possible scouring which may be considered per- 
missible in view of the fact that the buildings 
would not be very valuable ones, the cost would 
not be less than £25,000. 

But, in addition to this, on the west bank 
reclamation, a retaining wall on the lake side 
would be an essential, as otherwise scouring and 
undercutting by the river in high flood would 
endanger the stability of the reclaimed land and 
render it unfit for building sites or for the creation 
of a fine boulevard. Sir Bradford Leslie recognises 
the necessity for a stone-faced embankment. Such 
a retaining wall would have to be constructed on 
wells, founded on the clay substratum; unless this 
work were very soundly built the danger from 
scouring to the valuable buildings would be too 
great to be contemplated. The cost of such a 
retaining wall, with its superstructure forming an 
ornamental balustrade along the boulevard, would 
amount to some £450,000. 

In fine, the absolutely necessary work, excluding 
all question of further desirable reclamation, would 
cost not less a sum than £942,000. This does not 
include the cost of the weir and training works 
below the bridge. While, if further reclamation 
for the purposes of a settlement on the east bank 
is made, the additional cost would be £325,000. 

The cost of the reclamation of the 320 acres 
on the west bank would be £750,000. This is 
equivalent to an outlay of over Rs. 7-4-0 per square 
yard or nearly ten shillings, and this is the cost 
over the whole area, including roads, open spaces, 
etc., so that probably the cost for actual building 
sites would be nearer Rs. 30 or £2 per square yard. 

As Sir Bradford Leslie states that the weir must 
be first constructed to give sufficient depth for the 
dredgers to be floated, it is clear that this reclama- 
tion cannot proceed pari passu with the construc- 
tion of the buildings of the new city, but must 
await the completion of the weir. In other words 
the weir is an essential feature of Sir Bradford 
Leslie’s scheme on all grounds, and is the first item 
of construction to be proceeded with. 

8. A bridge will be required to supplement the 
motor launches.—Communication with the suburb 
on the east bank is to be by covered motor launches 
plying between piers; this assumes that it will 
never be necessary to lower the lake below a 
navigable depth, a contingency that must fre- 
quently occur if the storage is to be of any value 
to the Agra Canal, and therefore communication 
bya suitable bridge should be added to the cost of 
the development of a building area on the east 
bank. 
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TOBACCO IN MADAGASCAR.* 


In Madagascar tobacco is cultivated only by 
the natives. This industry is much developed 
in the district of Ambatolampy, which alone 
produces annually 837,000 lbs. of leaves, gathered 
from an area of 620 acres and representing a value of 
200,000 fr. (about £8,000). Next follow the sector 
of Maevatanana with 180,000 lbs., the Manyakan- 
driana district with 165,000 lbs., the Ambatondra- 
zaka district with 44,000 lbs., the Province of 
Vohémar with 24,000 lbs., and lastly the districts 
of Antsirabe and Betafo with 22,000 lbs. and 
1,100 lbs. respectively. The local production can 
be estimated at 800 tons, and it is entirely con- 
sumed by the native. population, none being left 
for export. l 

The importation, which is solely for the benefit 
of the small European colony, amounts to about 
16,000 1bs., of which 5,070 lbs. come from Réunion 
and 385 lbs. from Durban and Egypt, while the 
rest is sent from France and Algeria. 

Some experiments have been made by Europeans 
of introducing foreign varieties with a view to 
improving the production; these, however, have 
proved unsuccessful, as it was impossible to 
compete with the native production. Only 
native varieties are cultivated, but it is difficult 
to find one’s way in the maze of names given to 
the different varieties grown in Madagascar. No 
selection has ever been carried out, and the crosses 
are without number. One of the varieties 
mentioned, called ‘Jilo,’ which has short, 
pointed leaves, appears to be very widely grown ; it 
has two sub-varieties, which are distinguished 
according to the greater or less width of the leaves, 

Soils, tillage, manures.—Tobacco requires in 
Madagascar a light, rather damp loamy soil, which 
must be rich in natural or supplied humus. 
Preliminary clearing, followed or not by the 
burning of the weeds, usually precedes tillage, 
which is accomplished with an “ engady’’ (spade) 
to a depth of 12 ins. to 28ins. according to the 
district. Usually a manure is dug in with the 
ashes at the first digging. In the Ambatondra- 
zaka district the native is careful to pen live 
stock on the ground eventually destined for 
tobacco cultivation. The ploughed soil is levelled, 
holes often being made first, to facilitate planting. 
There is no proper irrigation of the planted soil; 
the native contents himself with watering his field 
by hand, should the weather remain fine for many 
days. No chemical fertilisers are used; sheep 
manure is employed by preference, and is applied 
often in two or three dressings—during digging, 
in the holes made for the plants, and also during 
the growing period. In the Province of Fiana- 
rantsoa, the native gives his tobacco, at the time 
of the first digging, very decomposed manure and 


* Condensed from ‘‘ Le Tabac à Madagascar (D'après un 
rapport officiel adressé à la Commission permanente des 
tabacs coloniaux).—L’ Agriculture Pratique des pays chauds, 
Paris,” in the Bulletin of the Bureau of Agricultural 
Intelligence and Plant Diseases, Rome. 
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even ashes; he adds more during the course of 
-growth. It should be noticed that potash salts 
are added by the digging in of the plants which 
are burnt off, not with the intention of enriching 
the soil, but to facilitate the digging. 


Sowing and cultwation.—The time of sowing is 
rarely stated; but it seems clear that the whole 
course of vegetation must be completed during the 
rainy season (November to April for the Central 
Plateau) and during the dampest season in the 
coast districts. Sowing is done broadcast; the 
Malagasy seem to have adopted the principle of 
nurseries for the final planting. The plants are 
planted out on reaching a height of 24 ins. to 4 ins. ; 
they have at this time two or three leaves. The 


- distance left between two plants varies, according 


to the district from 12 ins. to 32ins. or 89ins, The 
planting is done always in holes of 8 ins. to 12 ins. 
diameter, and usually half filled with manure and 
soil. 

Generally the native tops the plants on their 
reaching a height of 24 ins. or 28 ins., sometimes 
when they are over 3 ft. high; at this time they 
have fifteen to twenty leaves, not including the 
lower ones, which are early removed. The number 
of leaves left varies, according to the districts, 
from twelve to fifteen, sometimes reaching twenty. 
Nearly everywhere the side-shoots are carefully 
pinched off: this is more the result of observation 
than of systematic instruction. Besides tending the 
nursery, the native usually gives sufficient attention 
to the adult plantation; it is watered in seasons of 
drought, and also hoed and weeded frequently. A 
daily practice is hunting for white grubs, which 

attack the tobacco stem and destroy the roots, 
In some districts, an insect (‘‘tetiravina” at 
Analava, and ‘“olipanjehy” at Fort-Dauphin) 
devours the leaves. Even in the most productive 
districts the tobacco is grown on the same soil for 
two or three consecutive years, after which follows 
a fallow period. Where the tobacco crop is 
annually followed, by another, there is no rule as 
regards the rotation to be observed. 


Harvest and preparation of the tobacco.—With 
few exceptions, the tobacco plants on reaching 
maturity, are cut to the level of the soil and then 
dried, with or without the leaves attached. The 
leaves, removed with a knife and cut off with a 
fragment or stump of stem adhering, which 
enables them to be easily threaded on a string, 
are then dried for some hours in the sun before 
being placed to desiccate. The drying, which, 
owing to the pressure the leaves undergo, is often 
confused with fermentation, is practised even in 
the case of the native-grown product. In some 
districts the fermentation alternates with the 
drying, and these two operations are repeated 
twice or thrice. The operation lasts from two to 
four or five days. 

The most usual form in which the tobacco is 
prepared is in leaves, the blades being flattened 
and the leaves tied up in packets containing 
twenty to twenty-five. In some districts the 
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veins are removed and the leaves are rolled into 
twists with a diameter of 8 ins. and a length 
of 20 ins. The tobacco transported to the 
interior of the colony is all in this form. For 
retail sale the tobacco is also often offered 
in the form of a fine powder mixed with the 
ash of other plants, varying according to the 
taste and district, the proportion of ash being 
as a rule one-third. The use of tobacco powder 
mixed with ash for chewing purposes is very 
widely spread, and is the only one existing among 
the natives; it is chewed by most of the Malagasy 
of both sexes. The natives very rarely smoke, 
but two-thirds of the Baras of the Province of 
Tulear are addicted to this habit. Tobacco is 
hardly used at all as snuff or for other uses. 

Asarule the price of tobacco in leaf varies to 
as much again according to whether the buyer 
obtains it from the producer or buys it in the 
market; further, prices vary enormously from one 
district to another. 


DOLL-MAKING IN GERMANY. 


The old home of the doll is Thuringia, especially 
the town of Sonneberg, twelve miles from Coburg. 
Many of the poorer families in and around Sonne- 
berg are engaged in the industry, which is the 
chief source of revenue of the population, giving 
employment for the whole year. The work 
demands a great deal of practice and skill, as 
The inhabitants start 
making dolls while very young, and by constant 
practice are finally able to work with astonishing 
accuracy and speed. Some make the bodies, 
others the heads, and others the arms, hands, etc. 
By this division the work is done much quicker 
and better. The heads are first moulded, and 
when sufficiently dry, the eyes are cut out by a 
skilled worker with a very thin, sharp knife. This 
is extremely delicate work, because all of the sockets 
have to be of uniform size or the eyes would not 
fit. After being burned, the heads are painted, 
waxed or glazed, depending on the material on 
which the heads are made. The arms, legs, and 
hands are produced in a similar but simpler manner, 
as the painting consists only in giving the neces- 
sary flesh colour, while the heads must have rosy 
cheeks, red lips, and dark or light eyebrows, 
depending on the colour of the eyes. The setting 
of the eyes and the making and attaching of the 
wigs involve a number of other processes. The 
doll industry is now commencing to make the 
“ character doll” in restricted numbers. The 
model is made by an artist, and the moulds are 
then copied froni this model. The painting of 
these dolls is done with especial care, and con- 
sequently their price is considerably higher than 
that of the commoner type of doll. The assem- 
bling of the different parts of the dolls is often 
very complicated. The best jointed dolls have 
stout elastic cord on the inside, to which the 
movable parts are attached. A special branch of 
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the industry is devoted to the making of dresses 
and hats. The latest Parisian styles are copied in 
dressing the larger sized dolls, and the creations 
turned out compare favourably, in miniature, with 
the original. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Royal Visits—The unaffected and, indeed, un- 
bounded pleasure given by the Royal progress 
through the cotton towns has been manifested as 
unmistakably as was the joy of Yorkshire a year 
ago, when the wool industries were reviewed in 
work. The textile districts benefit in at least 
two ways from these evidences of their Majesties’ 
regard. They are drawn nearer in sentiment to 
parts of the country which have hitherto had 
almost a monopoly of the attentions of the highest 
in the land. Then the attention of the south is 
particularly drawn to districts that have been 
unreasonably shunned, and to the industries upon 
which the might of the country almost absolutely 
depends. There is a rapprochement from both 
sides, which cannot be otherwise than beneficial 
to both. The visits result in the dissemination of 
large bulks of fact concerning the industries and 
those who work in them, and these annual journeys 
have only to be continued to give one half the 
world a much clearer notion of how the other half 
earns its living. Those who take part in the visits 
to works have their curiosity stimulated and their 
conceptions enlarged somewhat surprisingly. A 
member of the Royal suite, during the visit to a 
famous Huddersfield mill, engaged an old pattern 
weaver in conversation. Explaining that he knew 
that it was good cloth that he saw in the loom, 
the aristocrat inquired how he was to know shoddy 
cloth on seeing it. After a sharp glance at the 
clothes of the noble lord, the weaver said: ‘‘ Well, 
that’s shoddy, sir, that you are wearing.” 


Cotton Districts.—A complete acquaintance with 
the intricacies of the cotton manufacture is not to 
be picked up even by correlating all the voluminous 
descriptions of all the special correspondents. To 
know the cotton industry thoroughly requires the 
devotion of a lifetime, and only a few of those 
engaged in it profess to know the industry fully 
and in all its bearings, howsoever thorough their 
acquaintance with a single district or branch. The 
fact that the trade and its products are classifiable 
by districts is one matter that recent publicity 
should have made more widely known. Classifica- 
tion is possible by districts, and further by sub- 
districts,- gifted with names that look uncouth 
until they become familiar. There are facts about 
the business that would be readier in the mouth 
were the mills situated in any country other than 
this one; facts that are indispensable to even a 
slenderly adequate conception of British industrial 
greatness. It might be better known, for example, 
that Oldham, with its 19 million spindles, has 
almost one-seventh of all the cotton spindles in 
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the world, and has more spindles than all France 
and Germany. One pound per spindle is materially 
too low a cost of replacement at the present time, 
and on the average employment is given by every 
thousand spindles to two and three-quarter persons. 
Again, it is none too well known that Burnley, the 
largest weaving centre in the world, has 110,000 
looms, some of them running at 240 picks per 
minute, and each turning off some £100 to £150 
worth of cloth per annum. These looms, which 
are reckoned the cheapest production of the 
mechanical world, cost less than 3d. per Ib. 
deadweight to buy, and in running power cost 
about threepence per week each. Still less is it 
realised by the unconcerned public that since this 
century came in the several weaving centres of 
Lancashire have increased their equipments in 
proportions ranging from 20 to 50 per cent. 


Cheap Machinery—Wages are high in Lanca- 
shire and machinery is cheap, and the more 
machinery is improved the higher do wages mount. 
By an understanding that is rather implied than 
agreed, labour gets half the advantage that any 
improvement in machinery effects. The cheapness 
of textile machinery relatively to machinery at 
large has at all times been marked, and it has 
been commented on by writers as remote, as 
Dr. Ure. Its cheapness in this country relatively 
to European and American countries has been 
demonstrated in many past comparisons, and not 
long ago was the subject of a statement by a 
cotton-spinner in Alsace. After paying freight 
and packing charges amounting to 12 per cent., in 
addition to duty, the Alsatian found English fine- 
spinning machinery cheaper than German. His 
mill in Alsace cost £80,000 to erect as against 
£48,000 in Lancashire, and he computed this 
difference in interest and depreciation to add 
13 to 15 per cent. to the cost of yarn. 


Imitation Furs.—The fashion for fur imitations, 
displayed latterly in the sale of sealskins made 
from spun tussah silk and cotton, is expected to 
extend towards astrakhans and similar goods made 
of mohair. It will be found that skill in imitating 
the appearance of natural furs has materially 
increased. Finishers wishing to copy the crimps 
in Garacul no longer boil the fabric in a rumpled. 
condition in a bag, nor are they confined to 
crimping machines, which give a mechanically 
uniform set of wrinkles. The fabric, with its pile 
already raised, is wound between two stout cotton 
cloths upon a steaming and cooling roller. One of 
these cloths, fronting the face of the fabric, bears 
a pattern in high relief formed in curves of thick 
string stitched in position with thread. The 
irregular curves emboss themselves in low relief 
upon the pile. Still more curious effects are 
produced upon a machine mounted with rows of 
flat, round brushes working independently. By 
rotating alternate brushes in different directions a 
smooth pile is parted and laid right and left, and 
by use of one of the numerous adjustments with 
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which the machine is fitted the machine can be 
made to produce the effect of small stitched skins. 
It is easy to print these fabricsin colour, ox to dye 
or decolourise the tips of the pile, and the variety 
of effects within reach is likely to increase the 
popularity and prolong the fashion for these 
articles. 


Complexities of Manufacture—The growing 
complexity of the trade in cloth has certain dis- 
advantages for manufacturers, Thus it is lamented 
by a distinguished dress-goods firm in Bradford 
that it is impossible nów to give delivery as 
promptly as formerly and equally impossible to 
turn over one’s money as many times in a year. 
Time was that when one warp was “felled” 
another exactly similar was waiting to take its 
place. Itis quite an extraordinary thing now to 
be able to use the loom again without remounting 
all its harness. Then the old warps were long 
ones and could be woven upon for weeks, but the 
new warps are all short, so increasing greatly the 
frequency of changing. Fifty years ago the founder 
quite comfortably satisfied his customers by em- 
ploying a dozen different wefts. His successors in 
each of their three mills have from two to three 
hundred wefts. The impediment to swift progress 
is evident. Similar experience is recorded by 
manufacturers of heavy woollen cloths. Their 
business gravitated by degrees from plain cloth to 
simple fancy cloths, and from simple fancies to 
elaborate ones containing many more colours. The 
effect of this multiplication of small lots has been 
to make more and more room necessary for the 
manufacture of an equal quantity of cloth. Nor 
is it only more room that has been needed. The 
separate treatment of the different portions has 
immensely increased the difficulties of management, 
for in order to have a smooth dispatch of work all 
the necessary materials must come together at the 
same time. Naturally there is not the same 
economy in handling the multitude of small 
quantities as in treating large masses, but it is not 
by the manufacturer’s wish that the new compli- 
cations have crept in. His only possible revenge 
is to charge for his extra trouble, and this is not 
invariably as practicable as he would like, 


Made-wp Goods.—An observant workman was 
heard to remark that any greengrocer who would 
sell potatoes peeled would make a fortune. This 
commentary upon the disinclination of some 
women to do avoidable work is not without 
bearings on an evidently increasing aversion from 
the needle or the sewing-machine. Drapers used 
to sell flannelette, now they sell ready-made 
flannelette nightgowns. Made shirts have sup- 
planted shirtings, and the case is fast becoming the 
same all round, Frocks instead of dress goods, 
blouses instead of blouse cloth, costumes ready- 
made and skirts ready-made are extinguishing 
orders from the draper for piece-goods. The 
matter is not entirely of indifference to him, for 
garments depreciate more in value than do rolls of 
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cloths, even if they sometimes bear a higher ratio 
of profit. The change is not insupportable by 
manufacturers, despite that the clothing factories 
make cloth go a good deal further than the dreés- 
making amateur. To the dwindling number of 
merchants accustomed to live on drapery orders 
the matter is of real consequence, and it is difficult 
to see what, influence might work a change and 
cause cloth to be sold freely again over the yard 
stick. The change is not limited to women’s and 
children’s wear. The custom of wearing slack and 
easy-fitting raincoats has lent an impetus to the 
purchase of ready-mades by men, The prejudice 
against clothes not made to special measure has 
been shaken, and in point of fact suits, ready-made 
in their main details, are now being tailored in 
Leeds factories to be bought at six guineas in the 
West-end. Small adjustments to make the gar- 
ments fit the individual figure better are carried 
out on the day of purchase, and the sleeves and 
trousers are left in the state known in America as 
‘“‘semi-ready.’”’ English tailoring is launched upon 
the incline which in the United States has led full 
90 per cent. of the male population into the wear 
of factory-made clothes. In America the concen- 
tration of the clothing trade into few hands has 
not been of unqualified good to the manufacturer, 
and the existing tendencies in this kingdom 
deserve some scrutiny. It will not of course be 
professed that the domination of a few large firms 
is the single difference between the states of the 
American and English cloth manufacturer, for 
there are profound differences in their general 
trading methods. 


OBITUARY. 


RicHaRD Honry.—Mr. Richard Honey died 
rather suddenly on June 12th in Mexico City, 
where he had long been established, and 
held a prominent place in banking, commercial 
and mining circles. Mr. Honey was a Cornishman. 
He was born in 1839, and went to Mexico in 1862. 
At the time of his death he was president of several 
important Mexican banks and mining companies, 
and had large mining interests in the country. 
He was a director of the national railways of 
Mexico, The estimation in which he was held in 
the country of his adoption was shown by the fact 
that both the British and the American Ministers 
attended his funeral. Mr. Honey became a member 
of the Society in 1907. 


GENERAL NOTES. 


DEFINITION OF ‘ WHITE LEAD.” —In a recent 
case which came before the King’s Bench Division 
of the High Court, the point arose as to the 
technical definition of white lead. The plaintiffs 
brought an action on the ground that the de- 
fendants had supplied, under the name of white 
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lead, a pigment which was of different composition, 
being composed not of hydrated oxy-carbonate of 
lead, but of sulphate of lead. Eventually the 
parties mutually agreed to settle the action, the 
defendants admitting that any pigment sold as 
white lead should not be other than hydrated 
oxy-carbonate of lead, the plaintifis withdrawing 
all accusations of fraudulent misrepresentation. 
The matter is of general interest, because it is 
important that the meaning of trade terms should 
be clearly and accurately defined. 


THE KINEMATOGRAPH INDUSTRY IN GERMANY.— 
The production of films for the kinematograph has 
become an important industry in Germany at the 
present time. Besides being a large producer, 
Germany is a large exporter and importer of films. 
According to a French journal, no fewer than 
34 million films (21,114 English miles in length) 
Were imported by Germany during the last financial 
year. This immense length would be equal to 
avout seven-eighths of the circumference of the 
earth at the Equator, which is 24,872 miles. The 
imports were chiefly from England, the United 
States, France, Italy and Denmark. Germany 
exported during the same period upwards of 
20 million metres run (12,420 miles), of which 
6 million metres went to France and 5#millions 
to Italy. It is difficult to form even an approxi. 
mate estimate of the value and extent of this 
industry in Germany, when it is stated that the 
output of a single firm averages 100 kilometres per 
week, or at the rate of 10 miles per day. Some 
slight idea may be found of the work imposed by 
the censorship of the kinemas in Germany, which 
entailed the examination of 143,000 metres (about 
88 miles) of films during the month of June, and 
160,000 metres (about 100 miles) in September last 
year. 


THe Russian Sart Inpustrry.— For several 
generations the salt derived as a natural- sedi- 
ment from the large and numerous salt lakes 
and marshes fringing the shores of the Black and 
Azoy Seas, and also from those in the vast 
depression at the north of the Caspian Sea, 
formed a very important factor in the industries 
and commerce of Odessa. The Government levied 
a gabelle, or excise tax, on the trade, which 
brought in a large revenue. Towards the close 
of the reign of Alexander II. the tax was 
abolished, and this gave a great stimulus to the 
salt-gathering industry, so that it soon nearly 
doubled its output. The industry, however, which 
centred at Odessa soon experienced trouble. The 
large fortunes amassed attracted great attention, 
and from time to time there were open attempts at 
forming syndicates, or even one single combine, 
for the purpose of raising prices and reaping 
enormous profits—with the idea, in fact, of col- 
lecting from the consumer all that the State had 
relinquished. Eventually one such syndicate was 
formed at Eupatoria, and gained great wealth. 
At the same time another and quite unforeseen 
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obstruction to the development of the lake-salt 
industry appeared. This was the discovery of the 
immense underground field of rock-salt in the 
Backnud region, which soon began to be worked. 
The syndicate secured control of this rock-salt 
mining, and for some time there was no real com- 
petition in the trade. The serious attention of 
the Government was finally attracted, and the 
syndicate at last collapsed. 


TURKISH PRESERVED FRUITS.—Preserved fruits 
are produced in Turkey in only three varieties— 
namely, “ pekmez,” “ pestil,” and olives. Pekmez 
is made from the juice of grapes. This is thickened 
by cooking over a slow fire and constant stirring, 
during which process certain sweet-smelling herbs 
are added. The thickened juice is either sold as 
syrup or the process is continued until the juice is 
thoroughly hardened. Then it is allowed to cool, 
and is laid out in thin cakes on boards to dry 
in the open air for several days. Then the sub- 
stance which has cooled is mixed with walnuts 
and kneaded around strings, forming in this way 
a sort of sausage. In this form it is called ‘‘ djeviz- 
pekmez.” Pestil is prepared from apricots and 
plums. These fruits are cooked, their pits taken 
out and thickened. The cold resultant substance, 
which must not be burned, is then spread on 
zinc-plated copper sheets, and warmed from be- 
neath by a slow fire. In this way the slices dry 
quickly, and are cut into strips and rolled together. 
Pestil keeps for a long time, and is eaten either 
raw or is soaked in water and made into sauce. 
Olives are laid either in salt-water or in barrels 
in salted layers. In the former case they remain 
green and hard; in the latter they become black 
and soft. The consumption of olives is very great 
in Turkey, as they are almost the only other food 
eaten by the poorer classes with their dry bread. 


PRODUCTION OF ORANGES AND LEMONS IN ITALY, 
1912.—According to the Bolletino dell’ Ufficio di 
Statistica the production of oranges and lemons 
in Italy last year was below the average, being 
only 6,422,000 quintals (632,086 English tons) as 
compared with 7,865,000 quintals (774,114 tons) 
produced in 1911. The average annual production 
during the three years, from 1909 to 1911 inclusive, 
was 7,958,000 quintals (783,267 tons). 


INSURANCE AGAINST HAIL IN THE BALKANS.— 
There is at present, strictly speaking, no govern- 
mental insurance against loss of crops by hail and 
drought in Bulgaria. Until about two years ago 
there appears to have been some system of goyern- 
mental insurance against hail, but none against 
drought, but by a law which recently came into 
force such insurance is now carried by the National 
Co-operative Bank, a State institution on the lines 
of the National Bank, for which an annual appro- 
priation of £24,500 is made by the Government 
for forming and augmenting a reserve fund. In- 
surance is not obligatory. The country has been 
divided into twenty-four so-called hail districts, in 
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order to make the premiums conform, more or less, 
to the risks as computed from the statistical data 
of the past fifteen years. The insurance covers 88 
per cent. of the losses occasioned by hail, and it is 
thought that for the past year nearly the whole of 
the reserve fund will have been consumed. The 
year was exceptional, however, and it is estimated 
that after the law has been in operation for a 
few years there will be a sufficient reserve fund to 
cover all eventualities. Should this fund prove 
insufficient in the meantime, there might be a 
proportional reduction in the amount of compen- 
sation paid for losses, or a loan might be made 
from the Agricultural Bank. It has been stated 
that over £500,000 of insurance has already been 
contracted for 1913. In Rumania there is no 
governmental insurance against loss by hail or 
drought, such insurance being carried by the 
“Dacia” company—a private corporation. The 
American Consul at Belgrade says that he has 
been informed that ‘‘ the Servian Government does 
not undertake the insurance of farmers against 
loss by drought or hail, nor are these kinds of 
risks accepted by any of the insurance companies 
operating in Servia,” 


THE LIBRARY. 


The following books have been presented to 
the Library since the last announcement :— 


Abney, Sir William de W., K.C.B., D.Sc., D.C.L., 
F.R.S.—Researohes in Colour Vision. “London: 
Longmans, Green and Co., 1913. Presented by 
the Publishers. 


Bagshaw, J. F. G., and C. F. Hannaford.—Practical 
Banking, including Currency. London: Sir 
Isaac Pitman and Sons, Ltd., 1913. Presented by 
the Publishers. 


Bell, H. T. Montague, B.A., and H. G. W. Wood- 
head.—The China Year-Book, 1913. London: 
George Routledge and Sons, Ltd., 1918. 
Presented by the Publishers. 


British Guiana Handbook, 1913. Edited by Alleyne 
Leechman. Georgetown : “Argosy” Co., Ltd., 
1913. Presented by E. A. V., Abraham, Esq. 


Bunau-Varilla, Philippe.—Panama—the Creation, 
Destruction and Resurrection. London: Con- 
stable and Co., Ltd., 1918. Presented by the 
Publishers. 


Burton, William, M.A., F.C.S.—An Analysis of 
the Regulations Governing the Manufacture of 
Pottery in the British Isles. London: Scott, 
Greenwood and Son, 1913. Presented by the 
Author. 


Cornish, Vaughan, D.Sc.—The Travels of Ellen 
Cornish, London: W. J. Ham-Smith, 1913, 
Presented by the Publisher. 


Darling, Henry A.—A Course of Elementary 
Workshop Drawing. London: Blackie and Son, 
Ltd., 1913. Presented by the Publishers. 
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Fieldhouse, Arthur, and E. Ewart Fieldhouse, 
B.A., LL.B.—Income Tax Simplified. Second 
Edition. London: Simpkin, Marshall and Co., 
1913. Presented by the Publishers. 

Hadden, J. Cuthbert.—Composers in Love and 
Marriage. London: John Long, Lid., 1913, 
Presented by the Publishers. 

Hayden, Arthur.—Royal Copenhagen Porcelain. 
London: T. Fisher Unwin, 1911. Presented by 
F. Arup, Esq. 

Higginson, John Hedley, B.Se.—Tariffs at W ork, 
London: P. S. King and Son, 1913. Presented 
by the Publishers. 

Hope, W. H. St. John, Litt.D., D.C.L.—Heraldry 
for Craftsmen and Designers. London: John 
Hogg, 1913. Presented by the Publisher. 

Jacobs, Bertram, LL.B.—A Short Treatise on the 
Law of Bills of Exchange, Cheques, etc. London: 
Sweet and Maxwell, Ltd., 1913. Presented by 
the Publishers. 

Krueger, V.—Deutsche Stunden. London: Blackie 
and Son, Ltd., 1913. Presented by the Publishers. 

Mannix, J. Bernard.—Mines and their Story. 
London: Sidgwick and Jackson, Ltd., 1913. 
Presented by the Assistant Secretary. 

Plimmer, R.H.A., D.Sc.— The Chemical Con- 
stitution of the Proteins. Part II.—Synthesis, 


etc. Second Edition. London: Longmans, 
Green and Co., 1913. Presented by the 
Publishers. 


Raynes, F. W.— Heating Systems. London: 
Longmans, Green and Co., 1918. Presented by 
the Publishers. 

Rhys, Grace.—The Quest of the Ideal. London: 
B. T. Batsford. Presented by the Publisher, 

Riley, Josephine.—Notes of Lessons on Pattern 
Drafting. London: Sir Isaac Pitman and Sons, 
Ltd. Presented by the Author. 

Robeson, F. E., M.A.—A Progressive Course of 
Précis Writing. Oxford University Press, 1913. 
Presented by the Clarendon Press. 

Scott, S. P.—History of the Moorish Empire in 
Europe. Three Vols. Philadelphia: J. P. 
Lippincott Co., 1904. Presented by the Author. 

Tanners’ Year Book, 1918. London: The Technica 
Publishing Co.,-1913. Presented by the United 
Tanners’ Federations. 

Thompson, W. Wardlaw, F.Z.S.—The Sea Fisheries 
of the Cape Colony. Cape Town: T. Maskew 
Miller, 1918. Presented by the Author. 

Triggs, H. Inigo.— Garden Craft in Europe. 
London: B. T. Batsford, 1913. Presented by 
the Publisher. 

Wacha, D. E.—Premchund Roychund. Bombay: 
« Times” Press, 1918. Presented by the Author. 

Watson, William. — Advanced Textile Design. 
London: Longmans, Green and Co., 1913. 
Presented iby the Publishers. 

Year-Book of Wireless Telegraphy and Telephony, 
1913. London: St. Catherine Press, 1913. 
Presented by Marconis Wireless Telegraph 
Co., Ltd. 
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NOTICE. 


THE SOCIETY’S ALBERT MEDAL. 


The Council of the Society attended at 
Buckingham Palace on the morning of 
Friday the 18th inst., at 11 o'clock, when 
His Royal Highness the Duke of Connaught, 
President of the Society, presented to His 
Majesty the King, for nine years President and 
now Patron of the Society, the Society’s Albert 
Medal for the present year, ‘in respectful 
recognition of His Majesty’s untiring efforts 
to make himself personally acquainted with 
the Social and Economical conditions of the 
various parts of his Dominions, and to promote 
the progress of Arts, Manufactures, and 
Commerce in the United Kingdom and 
throughout the British Empire.” 

The following members of the Council were 
present :—Colonel Sir Thomas H, Holdich, 
R.E., K.C.M.G., K.C.LE., C.B., D.Sc., Chair- 
man of Council; Lord Sanderson, G.C.B., 
K.C.M.G., Immediate Past Chairman of 
Council; Sir Steuart Colvin Bayley, G.C.S.I., 
C.I.E.; Sir George Birdwood, K.C.I.E., C.S.I., 
M.D., LL.D.; Lord Blyth; Alan Summerly 
Cole, C.B.; Dugald Clerk, D.Sc., F.B.S.; 
William Henry Davison, M.A.; Peter MacIntyre 
Evans, M.A.; Hon. Sir Charles W. Fremantle, 
K.C.B.; Robert Kaye Gray; Colonel H. C. L. 
Holden, R.A., C.B.; F.R.S.; Sir John Cameron 
Lamb, C.B., C.M.G.; Sir William Lee-Warner, 
G.C.S8.I., LL.D.; Major Perey A. MacMahon, 
R.A., Se.D., LL.D., F.R.S.; Sir Philip Magnus, 
M.P.; William Henry Maw, LL.D.; Sir Henry 
A. Miers, D.Sc., F.R.S. ; Francis Grant Ogilvie, 
C.B., LL.D.; Hon. Richard Clere Parsons, 
M.A.; Sir Westby B. Perceval, K.C.M.G.; 
Ernest H. Pooley, M.A., LL.B.; Sir Boverton 
Redwood, Bart., D.Sc., F.R.S.E.; Sir Owen 
Roberts, M.A. D.C.L., LL.D.; Alexander 
Siemens; John Slater, F.R.I.B.A.; Alan A. 
Campbell Swinton; Carmichael Thomas; 


Professor J. M. Thomson, LL.D., F.R.S.; Sir 
William Hood Treacher, K.C.M.G.; Sir John 
Wolfe-Barry, K.C.B., F.R.S.; Colonel Sir John 
Smith Young, C.V.0.; Sir Henry Trueman 
Wood, M.A., Secretary. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


THE ART OF MINIATURE 
PAINTING. 


By Cyri Davenport, V.D., F.S.A. 
Lecture III.—Delivered February 24th, 1918. 
A.D. 1700—Prisent Day. 


When the genius of Sir Joshua Reynolds gave 
England a foremost place in the matter of large 
oil portraiture, his style soon made itself felt in 
miniature work, and the taste for miniatures 
that developed in the eighteenth century is 
largely due to the work of another Devonian, 
Richard Cosway, who was strongly influenced 
by Sir Joshua’s style. 

Cosway is really the founder of our present 
school of miniaturists, and this is not so much 
due to his undoubted gifts as an artist .as it is 
to the fact that he was the first to realise the 
remarkable adaptability of ivory to the reception 
and unequalled exemplification of transparent 
water-colour work. So that although Hilliard 
and Cooper, and, indeed, other miniaturists who 
preceded him were far better artists than 
Richard Cosway, he has had, and still has, far 
more influence upon the art than any of his 
predecessors. 

Although Cosway is frequently considered to 
enjoy a reputation higher than he deserves, it is 
nevertheless true that his work possesses many 
merits that neither his contemporaries nor his 
successors have as yet succeeded in bettering. 
He was not a great artist, but he was the artist 
par excellence for ivory work, the capabilities and 
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possibilities of which he appears to me to“*have 
exactly gauged, He was extremely clever in 
posing his sitters, most happy in his manage- 
ment and arrangement of draperies and acces- 


y PORTRAIT OF A LADY. 
By Richard Cosway. 


sories generally, and his draughtsmanship is 
always good. About his colour it is difficult to 
say much, because it is so rare to find a Cosway 
that is not badly faded ; but itis safe to say that, 
in spite of their faded condition, they are always 
delightful. On ivory, water-colours penetrate 
very slightly, and remain mostly on the surface, 
so that they fade more readily than they do if 
painted upon card or paper, or even vellum, in 
all of which cases there is more absorption of 
colour. There is, however, nothing in Cosway’s 
work which makes it impossible that any other 
artist should some day equalit ; and this cannot 
be said of all miniaturists. There is no likeli- 
hood of any miniaturist equalling Holbein or 
Cooper. 

After Cosway (1740-1821), who popularised 
ivory for miniature paintings, came a host of 
miniaturists, many of whom were very good, and 
even distinguished by Royal patronage. Others, 
less prominent during their lives, did excellent 
work, which is now gradually growing in esti- 
mation and appreciation, both by critics and 
in the sale room. 

Gervase Spencer (1700-1763) was of lowly 
origin, but showed an early taste for art. His 
miniatures are not uncommon, but his greatest 
claim to recollection is that he painted several 
enamelled miniatures after—a long way after— 
the manner of Petitot, and was the first English 
artist to attempt this. 


Nathaniel Hone, R.A. (1718-1784), and his 
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son, Horace, A.R.A., Irishmen, painted also in 
enamel, but their work in this direction is 
largely experimental. 

John Smart (1741-1811) did excellent work, 
which is often signed and dated. He worked 
both in oils and in water-colours. His minia- 
tures, which are signed with an additional “ I,” 
were done in India, where he went in 1784 and 
achieved much success. 

Ozias Humphrey, R.A. (1742-1810) did strong 
work, well modelled and good. He was a native 
of Honiton, and studied art in London. Hum- 
phrey was a friend of Sir Joshua Reynolds. 
Like Smart, he visited India, and painted several 
miniatures of native princes. He was “ Portrait 
Painter in Crayons to George ITI.” 

Richard Crosse (1742-1810) was deaf and 
dumb; he was “ Enamel Painter to George IIL,” 
but also worked very successfully in ivory. 
His work is delicate and brilliant. 

George Engleheart (1752-1839) was a Silesian, 
but worked in England and settled here. He 
studied with Sir Joshua Reynolds, and from 
this circumstance he doubtless owes much of 
hiseminence. His workis strong and admirable, 
but like most old work on ivory it is nearly all 
badly faded. Engleheart’s draughtsmanship is 
always very good, and his miniatures altogether 
reach a very high standard. He was ‘‘ Miniature 
Painter to George IV.” 

Henry Bone (1755-1834) began as a painter 
in enamel colours on china, but shortly took to 
working on copper. His enamel copies of large 
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PORTRAIT OF A GENTLEMAN, 
By Geo. Engleheart. 


pictures are very good, but he never lost his 
early “ china ’’ manner. 
Sir Henry Raeburn, R.A. (1756-1823), like 


so many of the early painters, began his art life 
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as a goldsmith in Edinburgh, and studied paint- 
ing entirely by himself. His work in large oil 
portraiture is now, justly, very highly esteemed, 
but he also painted several miniatures, now rare, 


PORTRAIT OF A LADY. 
By Andrew Plimer. 


but interesting and valuable because their 
existence enables Raeburn to be counted as a 
miniaturist. 

Andrew Plimer (1764-1837), and his brother 
Nathaniel, came to London from Bridgwater. 
They produced a large number of miniatures, 
and Andrew’s work is the better of the two. 
Plimer’s manner is delicate and pleasing, but 
generally marred by certain exaggerations of 
draughtsmanship. Propert thought very highly 
of Andrew Plimer’s work, and it should 
certainly be acquired whenever possible, as it 
is sure to increase largely in value. 

Henry Edridge, A.R.A. (1769-1821) was 
originally an engraver, and he began his minia- 
ture work in plumbago. He made several 
miniature copies of larger pictures. 

Alfred Chalon, R.A. (1780-1860), was Painter 
in Water-colours to Queen Victoria. He was a 
native of Geneva. Many of Chalon’s early 
portraits of the Queen are very charming, and 
his rare miniatures have the same gracefulness 
and delicacy of design. 

W. Essex (1784-1869) did a large number of 
small enamel copies of larger pictures. He was 
“ Painter in Enamels ” to Queen Victoria. Many 
of his small original enamels are of animals and 
birds. 

Sir W. J. Newton (1785-1869) also began his 
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art life as an engraver, but soon took fo minia- 
tures. He was especially happy in his portraits 
of ladies. Newton was miniature painter both 
to William EV. and to Queen Victoria. His work 
is now very highly esteemed. 

Andrew Robertson (1777-1845), a doctor in 
Aberdeen, was helped in his study of miniature 
painting by Sir Henry Raeburn. His work is 
strong and admirable, and shows fine colour. 

Sir William Ross, R.A. (1769-1860), began 
miniature work as a child, and became a pupil 
of Andrew Robertson, a Scottish miniaturist, 
and miniature painter to the Duke of Sussex. 
Ross’s ivories’ are often large, the painting is 
strong and good, and his portraits were con- 
sidered excellent. 

John Comerford (1773-1805) was perhaps the 
best of the few miniature painters of Irish 
nationality. His work is good and strong, and 
his best results seem to be found among his 
portraits of men. 

Robert Thorburn, A.R.A. (1818-1885), also 
painted on a large miniature scale. He may be 
considered as the last of the greater miniaturists 
belonging to the early school of workers on 
ivory in England. The advent of photography 
is credited with the destruction of ivory minia- 
ture painting about the middle of the last 
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Mrs. DALTON. 
By Sir William Ross. 


century, and its effect was felt so strongly by 
Thorburn, that he gave up his very successful 
miniature work in favour of large oils, with 
which he was unsuccessful. 
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For a long time the small cheap photographic 
portrait certainly did destroy the demand for 
expensive ivory miniature paintings, but 
gradually colour began to be cleverly added 
to faint photographs, and this seems to have 
formed á renewed taste for colour, and now 
there is, once more, a decided reaction in favour 
of hand-painted miniatures, preferably on ivory, 
that is to say, on the lines of Richard Cosway’s 
work more than that of any other artist. The 
recent application of photography to ivory is 
introducing a new element into miniature 
painting. If the photograph is faint enough 
and the colouring of it is well done, there is no 
doubt that the result is often good, and by this 
means an inferior artist can produce an ivory 
miniature that is an excellent portrait, and the 
existence of the photographic basis is often most 
difficult to detect. 

A word or two may, therefore, be said here 


Lapy Mary WORTLEY MONTAGU., 
Enamel by J. S. Liotard. 


about modern work, although it is difficult to 
fix the exact critical position of miniatures done 
at the present time—we are too near to them. 
Henry Charles Heath (1829-1898) belonged to 
afamily of artists, and was Miniature Painter to 
Queen Victoria. He was an excellent draughts- 
man and a fine colourist. His example is well 
followed by his two sons, Lionel‘and Dudley, 
both of whom maintain a high modern standard. 
Charles Turrell and Alyn Williams are perhaps 
the best-known names of living miniaturists, 
and they exhibit excellent examples of their 
work at all of the important exhibitions. Some 
miniature work on ivory has been done of late 
years with aniline dyes. I have not tried these 
colours, but I have seen some very effective 
specimens of their value on ivory; there may 
quite possibly be a future for this medium, but 
so far no first-rate artist seems to have tried it. 
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- There is now a distinct revival of a taste for 
miniatures in England, largely fostered by the 
two important societies, the Royal Society 
of Miniature Painters and the Society of 
Miniaturists. 

At Battersea, during the latter half of the 
18th century, many portrait enamels were 
done on lids of boxes. They are done in enamel 
paints in the manner of Petitot, but they are 
rarely good. Enamel portraits are not much 
done now, and even when they are, they rather 
count as experiments than as regular produc- 
tions. Modern enamellers here rarely attempt 
paintings in Petitot’s manner, but incline rather 
to the use of true vitreous enamels, in which 
flesh-colour is extremely difficult to get. Sir 
Hubert von Herkomer, Mrs. Hart Partridge, Mr. 
Harold Stabler and Mr. Alexander Fisher have 
all done remarkable work in vitreous enamels, 
and it is much to be hoped that more artists 
will work in this medium, which offers a far 
richer scope of colour than either oil or water- 
colours; and, moreover, unless destroyed by 
accident, an enamel portrait on gold, silver or 
copper, is practically permanent—it never seems 
to fade at all. 

Although there does not seem to have been 
any consecutive production of miniatures in any 
country except England, where we have had an 
almost continuous output since the beginning of 
the 16th century, nevertheless many foreign 
artists of great distinction have individually 
worked in miniatures with conspicuous success. 

Rosalba Carriera (1675-1756), although an 
Italian, worked in France. She painted many 
members of the Court of Louis XV., and was also — 
skilled in pastel drawing. Her miniatures are 
strong and good, and, probably due to her 
familiarity with the powerful colour of pastel, 
her colouring in miniature work is brilliant 
and strong. Carriera painted the flesh alone 
in transparent colour on ivory, all the rest of 
the picture being done in body-colour. This 
peculiarity has always been popular with foreign 
miniaturists, and is so still. 

C. F. Zincke (1684-1767), a German, worked 
in England and did much fine enamelling in the 
Petitot style. He made several copies from 
pictures by Sir Peter Lely. : 

J. S. Liotard (1702-1779), a native of Geneva, 
worked in crayon, miniature and enamel. For 
some time he lived at Constantinople and 
acquired a taste for Oriental art. His enamels 
in the style of Petitot are often very successful. 

Jacques Charlier (1725-1775) is chiefly known 
by his delicate copies after Francois Boucher. 
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There is a particularly good collection of these 
copies at Hertford House. 5 

Louis Van Blarenbergh (1734-1812) specialised 
in tiny group miniatures painted on chicken 
, skin, which resembles a very fine vellum. Many 
of his little pictures are set in snuff-box lids, and 
they are much esteemed. 

Pierre Adolph Hall (1739-1794) was a Swede, 
and a great miniaturist ; he painted most of his 
miniatures in body-colour and only the flesh in 
transparent colour. His pictures are delightful, 
and quite of the first rank. He worked rarely 
in enamels. He was fond of groups and of half- 
lengths. Hall often signed his miniatures, and 
anything undoubtedly by him is very highly 
prized. 

Louis Siccardi (1746-1815) followed the same 
manner of transparent flesh and opaque acces- 
sories. He was a Frenchman, and his minia- 
tures, though often weak, are bright and graceful. 
His paintings are usually signed, the name being 
spelt in several ways. He seems to have studied 
the framing of his miniatures very carefully. 
This is a very important point, and one which 
has nearly always been left largely to chance, 
which it certainly ought not to be. 

The greatest miniaturist France has ever 
produced was Jean Baptiste Isabey (1767—1855). 
He was par excellence the artist of the first 
Napoleonic dynasty. Isabey’s miniatures are 
large, and painted in transparent colours on 
paper or card, generally oval, but sometimes 
rectangular. As portraits Isabey’s miniatures 
are excellent, and the dispositions of his sitters 
and accessories are always admirable. His 
miniatures are usually signed and sometimes 
dated. A few French artists studied under 
Isabey ; among these was L. Mansion, of whom 
presently ; but besides these his fine style of 
portraiture found numerous imitators. 

The Genevan family of Arlaud produced 
several artists, and some of these did excellent 
workin miniature. The best known in England 
is probably Antoine, who did some excellent 
work in enamel. 

L. Mansion (1800-1865 ?) liked large ivories, 
and painted charming ladies, often in outdoor 
costume. He studied under Isabey, and his 
work is strong and brilliant, and often signed ; 
it is always very good. He wrote a book on 
miniature painting in 1823, in which are many 
very interesting points. He says that English 
artists do not use body-colour enough, and that 
it does not fade. Miniatures should always be 
painted with unaided vision, but may be finally 
critically examined with the aid of a magnifying- 
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glass. He condemns the French fashion of 
backing the flesh part of an ivory miniature with 
silver-foil, because the silver turns black. I 
cannot endorse this, as I have never found one 
of these pieces of foil which has turned black 
except just along the edges, and there is no 
doubt that the strong reflection of light through 
the ivory, which is caused by the silver, gives 
a brilliancy to the face which nothing else 
can. He recommends that the large folds of 
dress should be copied from the sitter, and then 
the dress should be arranged on a lay figure in 
the same manner, and the small finishing work 
put in. 

J. L. Meissonier (1814-1891) worked so 
many small oil pictures that he should be in- 
cluded in any list of notable miniature painters, 
although most of his work is on a larger scale. 


x= 
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THE DUKE OF WELLINGTON. 
By J. B. Isabey. 


He loved military detail, and his pictures illus- 
trating Napoleon I.’s campaigns are probably 
those by which he is best known. They were 
mostly commissioned by Napoleon ITI. 

Silhouettes are a species of miniature present- 
ment of a shadow-profile portrait. They take 
their name from Etienne de Silhouette, who was 
Controller-General of Finance in France in 1759. 
He was very unpopular, and the cheap little 
black profiles were nicknamed after him as a 
mark of contempt. Now these little paintings 
are beginning to be prized, and the names of 
their painters to be valued—Kdouart, Miers, 
Gillespie, Barker, and many more. They are 
painted on glass, wax, plaster-of-paris, card or 
paper, and small details are often added in 
colour or in shell-gold. Some artists have 
possessed the curious gift of cutting these 
silhouettes out of black paper with wonderful 
skill, 


7 SLIDES SHOWN AT THE LECTURE. 
- 1700-1912. . 
1. Portrait of the Duke of Newcastle. ‘ByLatirence 
; Crosse. 
- 2. Portrait of the Duchess of Marlborough. By 
Bernard Lens. 
3. Sylvan Scene. By F. Boucher 


4. Portrait of a Lady. By Adolph Hall. 
5, The Sisters. 


6. Portrait of a Lady. By R. Coaway: 


-7. 45 the Hon. Ed. Phipps. By R. Cosway. 

8. 33 & Lady. 33 

-9. 3 Viscount Newark. ” 

10. s5 the Earl of Carlisle. F 

11. R Warren Hastings. By Ozias 
- Humphrey. . - 


12, Portrait of a Lady. By Geras E i 

13. 5 a Gentleman. , E 

14. 53 a Lady. By N. Hone. 

15. Grant of Arms. 1753. English. 

16. Portrait of a Gentleman. By Geo. Engleheart. 


17. 5 a Lady. » 

18. 3 a Lady. By L. Mansion. 

19, 9 a Lady. By John Smart. 

20. 5 T. T. Needham. By H. Edridge, 
A.R.A. 


21. Portrait of a Lady. By A. Plimer. 

22. $s Mrs. Dalton. By Sir W. Ross. 

23. š the Countess of Warwick. By J. 
Isabey. 

24, Portrait of a Lady. By J. Isabey. 

25, 53 the Empress Josephine. 
Isabey. 

26. Portrait of a Lady. By Sir W. J. Newton. 


By J. 


27. ĝi R. Thorburn. By R. Thorburn. 
28. 3 Joseph Addison. By C. F. Zincke. 
29. 7 the Duchess of Marlborough. By 


H. P. Bone. 
30. Portrait of George IV. By W. Essex, 


31. 55 Lord Nelson. After Abbot. By 
W. Essex. 
32. Portrait of Dr. G. C. Williamson. By J. W. 


von R. Quistgaard. 
33. Portrait of “ Dorothy.” 
34. 39 = 


By C. Davenport. 
a Lady. 7 


?? 


[The lecturer also exhibited two miniature 
portraits in enamels and one on ivory, all by 
himself. | 
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THE SPANISH SAFFRON INDUSTRY. 


The saffron plant has been known and valued, 
since the earliest historical times, for at least some 
of the many useful qualities which make of it an 
important article of commerce to-day. The origin 
of its name is the Persian word “ zafaran,” to which 
the Arabians added the prefix “al,” which was 
adopted in the 8th century by the Spanish as 
“alzafaran,” and has since been modified in Spain 
to the present form of “azafran,” and in English 
and other languages to obvious derivatives of the 
same origin. It is believed that saffron originated 
in Asia, whence it was brought to Europe long be- 
fore the Christian era. It is a bulbous, iridaceous 
plant, having blue flowers with large yellow stig- 
mata. These stigmata, with part of the style, are 
dried or toasted by fire in a species of sieve, and 
the pungent aromatic result is the saffron of com- 
merce. It is used in large quantities in some 
countries in cookery, and in all to more or less 
extent for colouring confectionery, wines, cheeses, 
varnishes, etc., although its former wide employment 
in medicine and as a dye has much decreased in 
recent years. Its main constituents, chemically, 
are a volatile oil, water, wax, cellulose, mallic acid, 
oxide of iron, pigments, and certain gummy and 
albuminous substances, of which the volatile oil 
appears to be the most active agent. 

Saffron is classified and graded by its colour and 
odour, by the length and thickness of its pistils, 
and by its country of origin. It is cultivated at 
present in Egypt, Arabia, Italy, and in the French 
Departments of the Sarthe, Marne, Loire, and Nièvre, 
though nowhere on as great a scale or of as fine a 
quality as in Spain. The part of Spain where it is 
principally grown is comprised within a triangle 
drawn between the towns of Tarragona, Segovia, 
and Cartagena, or roughly on the middlé third 
of the Mediterranean coast inward in converging 
lines to a point a little to the north-west of Madrid. 
The United States Consul at Malaga says that the 
colour sought is a brilliant, intense dark red, the 
odour pungent, and the pistils long and thick. It 
is graded in Spain according to colour as “ select,” 


“superior,” “good,” and “ordinary,” and according 


to odour as “pure,” “aromatic,” *‘ excellent,” 
“good,” and “ordinary.” As saffron is of great 
value in relation to its weight, the temptation to 
adulteration to increase weight, as well as colour 


~ 
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and other characteristics, is very considerable, The 
former object is sometimes achieved by storing the 


saffron in damp warehouses, or in wrapping it in 
Cabbage leaves, from which it absorbs moisture,. 


and also by mixing” finely powdered red sand with 
it. Its colour is sometimes heightened by adding 
a mixture of oil and honey ; but’ this adulteration is 
easily detected ‘by pressing a paper over a few of 
the fibres with a hot iron, whén any oil contained 
Shows on the paper. Other adulterations consist 
in mixing pistils of other plants with the saffron. 


The plant is a hardy, drought- and frost-resisting 


one, which commercially does rather better on 


medium or poor than on very rich- soils. The 
plant is renewed from the new bulbs formed in 
the fourth year of its growth. They are dug 
up in May, and carefully examined to see that they 
are perfect in form and contain no signs of bruises 
or attacks of disease. Their outer skin is removed 


before planting and the bulbs sprinkled with water, 


as fine particles of earth stick to them and aid in 
conserving their moisture. Bulbs about as large 
as medium-sized’ Spanish chestnuts are the 
best. The outer skins removed before planting are 
used by the labourers for stuffing mattresses, and 
for similar purposes. As the bulbs are planted 


about ten inches deep, and as each year new bulbs’ 


are formed above the original ones, which die out 
as the new ones develop, the roots, of course, each 
year grow nearer to the surface of the soil, until it 
becomes necessary to dig them out and plant anew; 
otherwise the large cluster which forms make 
it impossible :for the bulbs to attain complete 
development, and their proximity to the surface 
makes them unable to withstand drought. Thus 
the digging up must necessarily take place at the 
end of a cycle of four years, or, if the plants have 
been forced by thorough cultivation, in three. The 
operation of digging out takes place in March, 


April, and May, at which period the bulbs- have 


reached their most complete developmént. 


In good seasons, when the crop has benefited 


by rains in the spring, the saffron flowers begin to 
‘ open early in September, but if the year has been 
dry flowering is retarded, and may not take place 
until earlyin October. A late flowering places the 
whole cfop in jeopardy, as an early frost—which 
is not unlikely to occur on the high plateaus of 
central Spain—would completely ruin it. As a 
rule the flowers are collected from the latter part 
of October to the middle of November, The 
number of stalks and, of course, flowers, depends 
upon the time the bulb has been planted. The 
first year it bears only one stalk and one flower, in 
the second two stalks, each of which has two or 
éven four flowers; and in the fourth year each 


bulb has become the centre of a cluster of bulbs, 


each of which bears two or three stalks, with two 


or three flowers on each. These, owe ee, though 


greater in number, are smaller in size. From the 
fourth year onward the bulbs continue multiplying, 
but the number of flowers decreases until after a 
long enough period they practically cease to appear 


~ 
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altogether, ‘This again prevents thesame plants from 
being left on the sanie land longer than four years, 
. Saffron flowers are white in -colour when they 
first open, turning from that to their characteristic 
violet colour. ‘Flowering lasts. some twenty days, 
the period when most flowers ate in bloom being 
called ‘mantle days” (dias. dé manto) by the 
labourers, probably from the appearance the land 
“presents of being covered. with flowers. There are 
two or three of these mantle days, during which 
the labour of gathering is hurried and arduous. As 
the flowers open during the night, and are withered 
by the sun during the following.day, it is necessary 
to gather them between dawn and about ten o’clock ` 
in the morning. -This work, -of course, must be 
done with the greatest care not to injure the stig- 
mata, the most important part of the plant; and 
if not done promptly and thoroughly a great part 
of the crop is lost. The three weeks of gathering 
are, therefore, an exciting period for the planters, 
and the collecting is an interesting sight -to the 
onlooker. . The farmer’s whole family ,take part, 
including men, women, and children. The flowers 
should be gathered at the moment of opening, and 
if possible just a little before they are completely 
opened, as they wither within a few hours on the 
plant, besides which their stems toughen rapidly, 
and they become more difficult to o gather without 
injury. 

The gathering itself is carried out b ee 
who, with baskets on their arms, walk down the 
rows breaking the flowers off, or cutting them with 
the thumb-uail at the point where they join the 
stem. Each worker is given a certain number of 
rows to do, and is paid by the weight of flowers he 
has gathered, the price being usually about one 
penny per pound. The flowers are then spread out 
on mats to dry partially before proceeding to separate 
the stigmata from the flowers. The latter operation 
is carried out in two ways:.in some districts the 
pistil is cut off with the finger-nail close to the 
corolla, so that all the saffron kept consists only of 
the red portion, while in others, instead of cutting 
them, the pistils are pulled out with their white 
stems adhering, so that the resulting saffron is half 
white and half red. It is considered unwise to cut 
the pistils either so high that the three stigmata 
separate, or so low as to include-too great a part of 
the white stem. The flowers, after the stigmata 
have been removed, have no. value ar application 
whatever, even as fertilisers, and as they give off 
a sickening smell are usually spread out on the 
ground in the sun to dry rather than. to rot. The 
work of separating the stigmata from the flowers 
is relatively well paid, workers earning from one 
shilling to one shilling and twopence per pound of 
stigmata separated, or, in some places, instead of 
cash payment they receive a fourth part of the 
saffron separated. ` 
- Immediately after the separation of the pistils 
there ensues the most delicate operation in their 
treatment—that is, the curing or toasting. This 
is done over a low fire, the saffron being held 
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over it in sieves, in which it is spread to a depth of 
about one inch, If the fire is too hot the saffron 
turns blackish or dark blue, and loses a great part 
of its weight, while, if not hot enough, it comes 
out soft, badly cured, and of inferior commercial 
value. During the toasting process the charac- 
teristic yellow colour of the uncured pistils turns 
to a deep red. After toasting, the product is stored 
in a dry place with as even a temperature as 
possible, and should be kept in bags or rolls of 
black woollen cloth. This is said to afford better 
protection from damp and variations of tempera- 
ture than white cotton or linen, and the black 
colour is believed to preserve the hue of the saffron 
more’ perfectly than other colours. Saffron after 
toasting weighs about one-fifth as much as in its 
original uncured state, and it is calculated that, on 
an average, each acre of land produces from fifty to 
fifty-five pounds of uncured saffron, equal to ten 
or eleven pounds of the final product. Seventy- 
seven pounds of flowers are required to obtain one 
pound of cured saffron ready for market. 

Those handling the plant have to take some care 
as regards its effects upon them. If the odour or 
exhalations of uncured saffron be breathed during 
a long period it may cause drowsiness, or in some 
cases even cerebral disturbances, convulsions, and 
soporific fevers, owing to which it is dangerous to 
sleep in the apartments where picking is carried 
on. Many persons, especially women, cannot work 
with the product at all, as it induces in them 
a state of stupor somewhat resembling that 
caused by opium, though, of course, less marked. 

-Saffron suffers little in Spain from either disease 
or natural enemies. Under the first-named are 
mentioned a sort of tumour appearing on the bulb, 
called “ berruga’’—dry gangrene—which starts in 
the interior of the bulb and shows itself by a patch 
of discoloration on the outside, and a malady 
which is called “ rust.” The only natural enemies 
causing much damage are a kind of mole four or 
five inches long, and, to a lesser extent, such small 

-animals as hares and rabbits. 


TRADE OF THE BAHREIN ISLANDS, 


While the Persian Gulf is attracting so much 
attention in respect of the probable approach 
thither of the Baghdad and trans-Arabian railways, 
it is interesting to remember that England owns, 
amongst other interests, the protectorate of the 
Bahrein Islands, the great pearl-producing centre, 
just off the Arabian coast of the Gulf. The report 
of Captain D. L. R. Lorimer, I.A., political agent, 
on the trade of the Bahrein Islands for the year 
1911-12, tells us that for practical purposes the 
Bahrein Group consists of two islands, Awal (the 
main island) and Muharrak, with areas of 208 and 
5+ square miles respectively. The surface of the 
islands is for the greater part uncultivated, owing 
chiefly to the want of the water supply, partly to 
the character of the people, and also to the greater 
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attractions of the pearl industry. In 1906 the 
persons engaged in this fishery were estimated as 
numbering some 17,500 souls. Bahrein also caters 
for a much larger public than its own resident or 
semi-resident population, It is the trade centre 
for the surrounding districts on the mainland, 
acting both as an actual mart, visited by its 
out-clients, and as a transhipping and forwarding 
port, re-export being effected by native craft. 

The export of pearls has been prosperous for the 
last two seasons, that for 1911-12 being valued at 
£856,000. Prices have been rising for some time, 
and Indians say that living costs them four or five 
times what it doesin their own country. Arrange- 
ments for landing cargo are not satisiactory, 
owing to the fact that cargo steamers cannot 
approach nearer than two or three miles from the 
shore, and as the cargo is landed by sailing boats 
great difficulty is experienced, for at Bahrein it is 
usuakly blowing half a gale or is dead calm. 


DYNAMITE IN AGRICULTURE.* 


In order to bring under cultivation virgin soils 
which are not easily attacked by the plough, 
American farmers sometimes use dynamite. They 
make blast-holes 13 to 23 ft. apart and 30 to 
40 ins. deep, at the bottom of which they place 
dynamite cartridges containing 15 to 20 per cent. 
of nitro-glycerine and weighing 5 to 82 ozs.; the 
holes are then filled with sand or clay, and well 
rammed. Each cartridge is provided with a fulmi- 
nate cap and a match, an extremity of which 
protrudes a few inches above the soil. The car- 
tridges are fired either by lighting the matches 
direct or by electricity. The explosion raises the 
ground, and breaks it up sufficiently to allow it to 
be easily ploughed. The cost of the operation is 
reckoned at £2 8s. to £4 per acre. 

In order to form an opinion on the utility of this 
process, new to Switzerland, the Federal Institu- 
tion of Agricultural Chemistry at Lausanne made, 
in November, 1912, some experiments on the pro- 
perty of Colonel Ribordy at Planisse sur Saint 
Léonard (Valais). Some land intended for a plan- 
tation of fruit-trees was prepared by exploding at 
the spot to be occupied by each tree a cartridge of 
about 8# ozs. of ‘‘gamsite,’” a safety explosive 
manufactured by the Gamsen (Valais) works, and 
containing about 24 per cent. of nitro-glycerine, 
This operation prepares the ground very well for 
planting young trees. The explosion of the charge 
placed at a depth of 40 ins., raises and breaks 
up a volume of from 35 to 52 cubic ft. of earth in 
the form of an inverted cone, the base of which 
measures on the surface of the soil about 6 ft. 6 ins, 
The grassy sods were projected to a short distance. 
In spring all that will be required before planting 
will be to shovel out a hole large enough to 


* Condensed in the “ Bulletin of Agricultural Intelligence,” 
of the International Institute of Agriculture, from an article 
by C. Dusserre on “ La Culture du Sol à la dynamite,” in the 
Procès- Verbaux de la Société Vaudoise des Sciences Naturelles. 
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accommodate the roots so that they may develop 
freely without encountering resistance. The whole 
operation costs about 7d. per tree, while the holes 
for planting made by hand labour often cost more 
and their volume does not exceed 17 cubic ft. 
Experience has proved that trees planted in soil 
prepared by dynamite develop more rapidly and 
come into bearing earlier than those planted in the 
usual manner. 

It appears also that dynamite might be advan- 
tageously used for preparing land for plants possess- 
ing deep roots, such as the vine, especially when 
the subsoil is hard and compact. With holes at 
164 ft. apart and cartridges containing 5 ozs. to 
83 ozs. of explosive (which seems sufficient), the 
cost of breaking up the land does not exceed £8 
per acre, while the same work done by hand to a 
depth of 2 ft. costs about four times as much. 

Among other experiments, one was made in a 
moist soil on which it was intended, after drainage, 
to grow lucerne. The resistance of the water did 
not allow of useful work being done; the energy 
of the explosive was spent in projecting the soil to 
a great height, making holes measuring about 
17 cubic ft. This method does not, therefore, seem 
advisable for soils possessing a water table not far 
from the surface. 

By using the so-called safety explosives (cheddite, 
gamsite, westphalite, telsite, etc.), prepared by 
various factories, the soil can be worked without 
incurring any serious danger, provided, of course, 
that elementary precautions be taken to guard 
‘against accidents. 


THE CUT-FLOWER INDUSTRY OF 
SOUTHERN FRANCE. 


The success of the cut-flower industry of Southern 
France has been made largely by the favour- 
able combination of climate, and facilities for 
expeditious and economical distribution of the 
product. Every night during the winter months 
a special train, popularly called the ‘‘ Rapide des 
Fleurs,” leaves Toulon for Paris, carrying cut 
flowers in baskets and cardboard boxes from all 
stations on the line, from Nice to Toulon, to the 
Paris markets. Certain carriages are switched off to 
Frankfort, Berlin and Munich, vid Delle and Petit 
Croix, others continue to Brussels, and others to 
Calais, where their perishable freight is transferred 
to steamers crossing the Channel and rushed to the 
markets of London and Manchester. Certain con- 
signments reach points as far away as St. Peters- 
burg and Vienna, and the facilities thus offered the 
flower-growers of Southern France are unique in 
the transportation world. The cut-flower industry 
of the Mediterranean Departments of Southern 
France began with the impetus first given by 
Alphonse Karr, the “ écrivain jardinier” as he 
was known when he settled in St. Raphael many 
years ago. It was he who instigated the first 
commercial interest in the rose cultures of Southern 
France on the Paris market. To-day, the violets 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


Ta 


847 


of Hyères, like the roses and carnations of Antibes, 
and the narcissus and hyacinth of Ollionles, 
Le Prades, and Carquieranne, are found in the 
shops of the Paris boulevards, and on the street 
stalls of the capital, about eighteen hours after they 
were growing in the open air on the Mediterranean 
shores. The flowers of southern France are sold 
generally on the Paris market under the two 
generic terms of “ flowers of Nice,” or “flowers of 
Hyères,” whatever may be their origin, so long as 
they are a product of the Mediterranean shores of 
France, and are not hothouse grown. 

Flowers sent north to French markets, as well as 
to foreign markets, vary considerably in quantity 
from day to day during the season. To some extent 
this is regulated according to the anticipated de- 
mand, to a still greater extent according to the 
amount of the production, climatic changes, etc.,and 
is stimulated somewhat by the approach of some 
fête day, especially Christmas, New Year and Easter. 
According to the United States Consular Agent at 
Toulon, the rose and carnation are found in their 
best-known varieties, and in their greatest volume, 
in the neighbourhood of Capd’Antibes; but actually 
they exist as well at Ollionles, just west of Toulon, 
at Hyéres, and in the immediate environs of Toulon 
itself. Again, Ollionles, Le Pradet, and Sollies Pont 
excel in the production of the narcissus, daffodil and 
the white Roman hyacinth, and from these points 
the largest consignments of such varieties are made, 
Many varieties of hyacinth, narcissus, jonquil, ane- 
mone and ranunculus go to make up the especially 
prolific flora of the neighbourhood of Ollionles, but 
most abundant of all, so far as the cut-flower trade 
is concerned, is the culture of the oeillet, or carna- 
tion, a variety known as the ‘‘ Oeillet Toulonnais.” 
Here and there, at Ollionles, are to be seen plots 
containing 10,000, 20,000, or 50,000 of these carna- 
tions, from which an enormous crop of blossoms is 
gathered during the winter season, from early 
December up to March, and even until the beginning 
of April. The Oeillet Toulonnais yields continu- 
ally an abundance of rose-grenadine coloured 
blossoms of something more than an average size. 
There is no variety of carnation more hardy than 
this. Cannes and Nice even, in the centre of the 
fashionable Riviera district, consume large quanti- 
ties of this Oeillet Toulonnais grown largely at 
Ollionles, and indeed they are commonly quoted on 
the Paris market as “ Fleurs de Nice,” the term 
supposedly standing for an elegance that the 
common carnation of commerce does not possess, 
Another cut-flower specialty of the immediate 
neigbourhood of Toulon is the violet of Hyéres, the 
plain between the hills at the back of Hyéres and the 
sea being especially suited to their culture by reason 
of the equable temperature, the abnormal amount 
of sunlight, and a generally favourable condition of 
soil and climate. There are some eight hundred 
horticulturists of all sorts in the commune of 
Hyéres cultivating three thousand irrigated 
acres, and employing 5,000 hands, and by far the 
largest extent of soil and the greatest number of 
labourers are devoted to the cultivation of the 


" 848 


«odorous “ Violette d’Hyéres.”. The violets are 
, grown entirely in the open, but many of the planta- 
tions are protected by a range of reeds on the north, 
: with openings towards ‘the south, in a manner 
‘which effectually wards off the north winds and 
catches the last rays of the southern sun. The 
. plants under these wind-breaks are set outin beds 
„of three or four rows each, running invariably east 
“to west, and separated from one another by a twelve 
to fifteen inch shallow ditch. - ~ 
-In the neighbourhood of Antibes a certain part 
of the ross culture is carried on under glass, the 
: same being true of certain varieties of carnations, 
\but-the othér cultures, notably those in the neigh- 
:bourhood of Toulon, are chiefly in the open, 
-except. fo? the protection offered by the reeds 
“before mentioned, and a species of open frames 
“over which at night are placed straw or reed 
‘mattings, 

There is a-well-defined competition with the 
flowers of southern France in the German, Austrian 
and Russian markets by the growers of the Italian 
Riviera, where the industry began in 1874 at Bor- 
dighera, but the product of this region certainly 
-has no preference over that of France, though’ in 
rose-growing alone it is possible to have marketable 
blossoms of the common varieties of roses—the 
Ulrich Brunner, Drushky and Van Houtte—from 
the hillsides of Caldiradi, Ospadeletti and Bordi- 
ghera, some weeks earlier than from the shores of 
Golfe Juan, or thé neighbourhood of the Cap 
@Antibes in France. During the year 1910, 
Riviera flower-growers sold carnations on the Paris 
market to the value of £80,000, roses £60,000, 
violets, chiefly from Hyéres, to a like amount, and 
hyacinths and narcissi to a somewhat similar 
figure, with mimosa, tuberose, jessamine, ane- 
mone and orange blossom at the end of the list. 
An important feature of the cut-flower industry is 
the method of dispatching and packing, and in 
Southern France it is almost always by small and 
frequent individual consignments packed in flat 
Split-reed baskets containing six or ten pounds. 
The only variation is the small consignments of 
private individuals, who may send a bunch or two of 
violets, half a dozen roses, narcissi or the like, as 
a gift to some friend, in which case these are usually 
packed in small cardboard boxes and sent through 
the post. The making of the baskets so largely used 
in the cut-flower trade is a considerable industry in 
itself. Various products have been used from time 
to time, but the best results have been obtained 
with a species of split-reed, or cane, the common 
roseaux, sometimes called the bamboo of Provence. 


WOMEN WORKERS IN GERMANY. 


The growth of German industry during the last 
half-century is a fact well known to all who study 
modern industrial conditions, but few people are 
aware of the large and increasing share women are 
taking in it. In former days the German wage- 
earning woman was, as a rule, only to be found in 
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‘ agricultural districts ; but now they are forsaking 


country life in increased numbers, and are going to 
the cities where large industries are springing up 
and demanding their labour. The number of 
women wage-earnéers in Germany is now larger 
than in any other European country, and from 
census reports it appears to be steadily increasing. 
In 1882 the women employed in occupations 
other than domestic service numbered over 
4,000,000; twenty-five years later the figures stood 
at 8,000,000, and while the employment of men has 
increased 20 per cent. during the last twelve years, 
the employment of women has increased 57 per cent. 
during the same period. At present a full third of 
the economic labour of the Empire is being carried 
on by women. Statistics recently published show 
that there are 9,500,000 wage-earning women in 
Germany, which means that nearly every second 
adult woman is earning her own living and directly 
contributing to the wealth of the country. The 
American Consul at Dresden says that the fact 
that women compete with men in many of the 
great industries in Germany is now accepted as a 
matter of course. The large army of women wage- 
earners is gradually awakening to a realisation of 
its importance, and it is claiming rights and 
privileges which have hitherto been asked for only 
by men. In 1906 there were no less than thirty- 
seven women’s trade unions, comprising nearly 
119,000 members. The Textile Workers’ Union 
alone numbered 37,000 women, while the National 
Union of Women Clerks, founded twenty-one 
years ago in Berlin, is one of the best organised 
unions in the country, numbering, in 1909, 25,000 
members. The women who work in the factories 
are employed chiefly in Prussia, Saxony, Bavaria, 
Baden, Wurtemburg, Hesse, and Alsace-Lorraine,- 
the textile factories of Prussia and Saxony alone 
employing over 400,000 women. The artificial- 
flower industry is entirely, and the toy industry 
largely, in their hands. Toy-making is an impor- 
tant branch of work, and toys valued at a vast 
sum are exported every year to other countries, 
England and America being the best customers. 
The clock-making industry of the Black Forest, 
the hand-weaving trades of Silesia, the basket- 
making and wood-carving of Thuringia, are cottage 
industries that furnish work for multitudes of 
women of all ages, and without them the national 
wealth would sensibly diminish. The increasing 
share women are taking in industry has been 
recognised by the Government, and laws have 
recently been passed which will alter, and in some 
cases improve, their position. What may be called 
the ‘‘ Women’s Charter ” came into operation on 
January ist, 1910. The law provides that women 
are not to be employed between the hours of 8 p.m. 
and 6 a.m. The maximum working day for women 
is now ten instead of eleven hours, and eight 
instead of ten on Saturdays and days preceding 
public holidays. They are not allowed to be 
employed at coke furnaces, at hodmen’s work, or 
for loading or drawing coal lorries, and home work 
for payment after a full day in the factory is also 
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forbidden, as it is on Sundays and public holidays, 
It is said that much good is being done by bodieg 
of women who are working for other reforms. The 
women clerks’ trade union, which has agitated for 
years for inclusion in the imperial system of 
pensions and insurances, has now, it is stated, 
received assurance that they are soon to be 
admitted on excellent terms. The German 
Federation of Women Workers is endeavouring 
to obtain compulsory domestic science training for 
girls in all the elementary schools of the country, 
and already 180 of these institutions have adopted 
the scheme by which it is hoped that girls entering 
industries will also be able to manage their homes 
on economical and hygienic lines. 


SHIPPING AND TRADE OF PORT OF 
GENOA. 


Genoa is not only the most important Italian 
port, but is-second only to Marseilles on the 
Mediterranean as regards the movement of ship- 
ping (arrivals and departures). It holds the fifth 
place in this respect amongst the great ports of 
Continental Europe. 

From a total of 312,689 ships, with an aggregate 
of 102,391,000 tons register, that entered or sailed 
from the various ports of Italy in 1910, 11,949 
ships, with an aggregate of 14,961,000 tons register, 
or 14°61 per cent. of the tonnage, fell to the share 
of Genoa. These vessels carried 7,020,000 tons of 
merchandise and 360,000 passengers. 

Compared with Marseilles, where in 1910 the 
total movement amounted to 19,000,000 tons, that 
of Genoa was about 7,000,000 tons less. 

In 1909, the shipping returns of Genoa registered 
a movement of 12,417 ships, with an aggregate of 

‘15,360,000 tons, 7,071,000 tons merchandise and 
365,000 passengers (at the rate of 1,000 per day). 
These figures show a falling-off in 1910 of 468 
ships of the aggregate tonnage of 399,000, 51 tons 
of merchandise and 5,000 passengers. 

The falling-off in 1910 principally affected the 
shipping under the British flag, which in 1910 
fell from 2,632,000 in the previous year to 2,400,000 
tons, whilst that of Italian nationality only declined 
about 1,000 tons. 

The tonnage of the shipping of other nations 
was, in order of importance, as follows : 534,000 
tons under the German flag, 404,000 Greek, 258,000 
Spanish, 171,000 Austria-Hungarian, 124,000 Dutch, 
91,000 Belgian, 90,000 Danish, 88,000 Norwegian, 
and the French 87,000. 


-_ 


The quantity of goods landed in 1910 amounted’ 


to 6,055,000 tons, of which 5,613,000 tons were 
from foreign countries, and 442,000 tons from 
other Italian ports, the exports during the same 
period were 965,000 tons, of which 761,000 tons 
were to foreign, and 204,000 to Italian ports. The 
coasting trade was carried on almost exclusively 
by Italian vessels. In 1909, the imports of mer- 
chandise amounted to 6,140,000 tons, and the 
exports to 930,000 tons. 
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Of the 11,949 ships that entered or sailed from 
this port during 1910, 8,504 were steamers of an 
aggregate tonnage of 14,523,000 tons, with 6,645,000 
tons of merchandise, and 3,445 sailing vessels of 
438,000 tons with 375,000 tons of goods. 

Of these vessels, 9,553, gauging 12,785,000 tons 
burden, entered or sailed from this port during the 
year loaded, whilst the number in ballast was 
2,396, with an aggregate of 2,176,000 tons ; of these 
the sailings were more numerous than the arrivals. 

The principal destinations of the outward bound 
vessels were for the ports of Turkey in Europe, 
Spain, Russia, and Black Sea. 

The total tonnage of vessels bound for7British 
ports was 442,000, of which 178,000 tons were to 
Cardiff, 19,000 tons to Barry, 12,000 tons to Swansea, 
and 232,000 to other parts of the United Kingdom. 

The steamers of forty-eight regular lines of navi- 
gation, of which forty-three were international and 
five to Italian ports only, that called at Genoa, were 
3,420 in number, with an aggregate tonnage of 
7,188,000 ; they carried 1,377,000 tons of merchan- 
dise and 308,000 passengers. Those not belonging 
to regular lines numbered 5,084, with a total ton- 
nage of 7,335,000, and carried 5,268,000 tons of 
merchandise and 52,000 passengers. 

From this it will be seen that whilst the tonnage 
of both classes of steamers was about equal, the 
majority of the passengers were carried by the 
regular liners and the goods by independent 
steamers. 

The principal lines which make Genoa a port of 
call are those running to New York, Buenos 
Ayres, and other ports on the American Continent, 
Amongst the principal lines of British steamers 
which touch at Genoa may be noted the Cunard, 
the White Star, the Ellerman lines, and the 
General Steam Navigation Company. 

With regard to the passenger traffic, of the 
360,000 carried in 1910, the number landed was 
171,000 and 189,000 embarked. Of these five-sixths 
were carried by vessels of Italian nationality, and 
of the remaining 60,000 about 20,000 by French 
and 80,000 by German steamers. 

In the matter of imports, Great Britain heads 
the list with 3,217,000 tons of merchandise, the 
United States follows with 507,000 tons, Russia 
451,000 tons, Germany and Rumania 118,000 tons 
each, whilst the imports from France, Spain, 
Holland, Belgium and other countries were con- 
siderably less. 

The most important exports were: Argentina 
189,000 tons, United States 133,000 tons, France 
35,000 tons, Brazil 34,000 tons, Germany 27,000 
tons, Great Britain 25,000 tons, Uruguay 21,000 
tons, Turkey in Europe 21,000 tons, Egypt 19,000 
tons, Spain 13,000 tons, China 13,000 tons, Russia 
12,000 tons, Austria-Hungary, Tunis and India 
10,000 tons each, and Greece 7,000 fons. 

From this it will be seen that the imports from 
Great Britain and Russia, consisting chiefly of coal 
and corn, form about two-thirds of the total 
quantity of foreign goods landed at this port, 


850 


whilst America is responsible for about three- 
fourths of the passenger traffic at this port. 

Amongst the principal articles imported, coal 
takes the principal place and forms about three- 
fifths of the total tonnage of foreign goods landed, 
next follow in order of importance cereals, iron, 
steel, pig-iron, timber, phosphates, raw cotton, 
seeds, artificial manures, mineral oils, ores, 
colonial products, fish, paper, hemp, flax, jute and 
other vegetable fibres, vegetable oils, gums, resins, 
bricks and tiles, chemical products, wine, dye 
woods and roots, flour, machinery, hides, lead, 
zinc, tin, etc. 

The principal articles exported consisted of wine, 
spun and woven goods, flour, céreals, building 
stone, marble, alabaster, lime, plaster, cement, 
chemical products, vegetable oils, mineral oils, 
fish, iron, cast-iron, steel, ores, bricks and tiles, 
slag, seeds, machinery, spirits, cheese and leather. 


ENGINEERING NOTES. 


“ The Engineer.” —The 3,000th number of what 
we may fairly call the Doyen of the engineering 
press all over the world was issued on June 27th 
last. Age has not withered nor custom staled its 
usefulness to our craft, or its high example to the 
numerous professional journals now flourishing at 
home and abroad which have followed its estab- 
lishment fifty-seven years ago. In the numerous 
discussions which have recently been held in this 
country, and in America, regarding the education 
of engineers, it is strange that the influence of the 
technical press has not been more noted. It is by 
its means that the fullness of the ideas, and the 
experience of one engineer, is poured into the 
emptiness of his less gifted brother. This gene- 
ration can hardly grasp that in the forties and in 
the early fifties of the last century, while en- 
gineering—civil, mechanical, and marine—was 
strained to its utmost to meet the demands of 
the extraordinary output of railway, factory, and 
shipping enterprise at that time, there was 
little beyond a few text-books and a professional 
Institution of then limited scope to instruct the 
youthful engineer so suddenly called on to deal 
with new problems in mechanical science. The 
extent of this progress was illustrated by the 
installation of the great Exhibition of 1851. There 
were very few teaching colleges and no technical 
press, and the apprentice had to pick up, as best 
. he could, what he found in the limited area of the 
field, shop, and drawing office, and make the best 
use ofit. We are apt, in this age, to sneer at early 
and mid-Victorian doings; but that a large portion 
of the older engineering works of Europe are now 
so good as they are, we mainly owe to the self- 
educated men of those days. It is chiefly due to 
The Engineer and its followers, as well as to 
the training institutions since established, that 
the acquisition of engineering knowledge has 
‘become such a comparatively “soft job” as it 
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is in the present day. The Engineer owes its 
inception to Mr. E. C. Healey, a friend of 
Robert Stephenson, Brunel, Fairbairn, and other 
leaders of the early railway work of this country. 
After a short period of the editorship of Mr. Allen, 
The Engineer was for some time under the charge 
of the late Mr. Zerah Colburn, who was one of the 
foremost mechanical engineers of his day. The 
longest tenure of the editorship was by his suc- 
cessor, Mr. Vaughan Pendred, who was a born tech- 
nical journalist, with a tinge of Irish geniality which 
gained for him many friends. Though only lately 
passed away, advancing age prevented him recently 
from taking a prominent part in the editorship, 
and the chief work devolved on his son and 
assistant, Mr. Lough Pendred, who has therefore 
succeeded to the position well equipped for his 
work, as the present position of the journal 
sufficiently indicates, 


The International Road Congress.—One of the 
more important happenings of the last few weeks 
has been the gathering in London of road autho- 
rities from all parts of Europe and elsewhere, to 
discuss the urgent matter of improved road con- 
struction and maintenance. It was the third of a 
series which has resulted from the great interest 
of the subject arising from the advent of the motor- 
car. Previously, since the time when railways 
practically began to supersede the roads in most 
of Europe, the latter have been, more or less, left 
to themselves, getting patched up here and there 
like an old sock, and they were good enough at 
that for the work generally that they had to do, 
but now many of them have to be dealt with by 
the numerous methods shown at the exhibition 
which was open during the currency of the Congress. 
The natural asphalts, the several binders, and 
spraying liquids, with their rather fanciful trade 
names, now so well known, were all to be seen 
and adjudged upon, as well as the many machines 
for preparing and applying them. Elasticity is 
one of the great factors in reducing wear and tear, 
as railway engineers soon recognised when they 
early substituted the weaker timber for the solid 
stone sleepers in support of the rail, and in the 
provision of gravel below them. The true sdlution, 
therefore, for the roadway trouble seems to lie in 
the provision of a surface of rubber, which it is 
stated will become sufficiently cheap to be used 
for this purpose when it can be imported at from 
Qs. to 2s. 6d. per lb, One has only to see rubber in 
the floors of hotel yards to see how suitable if is 


‘for the work, and it is quite possible that when 


the growth of the rubber-trees, now so vigorous 
in nearly every tropical country, overtakes the 
increase of motor-cars, We may arrive at a really 
satisfactory road as regards easy travelling and 
cost of upkeep. For streets with heavy traffic 
wood remains supreme, the soft woods seeming 
to have the preference, attaining a life of from 
ten to twenty years. Here again elasticity scores, 
Why do not road authorities give us soft-wood 
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footways? They would require, no doubt, renewal 
oftener than those which are stone-flagged, but 
how much easier they would be to our feet, while 
saving our soles? In fact, it is quite possible that 
the saving which we effect in rates by the per- 
manence of the{rigid footways may be more than 
counterbalanced by the excess caused thereby in 
our bootmakers’ accounts. 


Dwersity of Railway Gauge in Australia.—In 
the thirties of the last century, Brunel introduced 
the 17-ft. gauge in the construction of the Great 
Western Railway, not foreseeing the amount of close 
inter-connection which was to follow with other 
main lines previously built on the 4ft. 84-ins. stan- 
dard, and thinking that the superiority of the 
former dimension would more than compensate 
for any evil from which the limited inter-communi- 
cation he contemplated at that time would suffer 
in consequence of diversity. He was wrong, how- 
ever, and the mixed gauge was found, thirty years 
later, to be a necessity on the Great Western Rail- 
way, while eventually, twenty-one years ago, the 
whole system was converted to the standard gauge, 
on one day, which, with alterations of rolling-stock, 
cost over a million sterling. The United States 
railways suffered from diversity of gauge up to the 
eighties, but their conversion to the standard was 
effected at a cost of many millions, while Canada 
had previously carried out the same on a smaller 
scale. Judging of the reasons which led up to 
these events, and were manifest long before them, 
it is extraordinary to find that India, Africa, South 
America and Australia, all ignored the fact that 
cheap light railways, with small traffic, could be 
constructed and worked almost as economically on 
the standard width as on smaller lines, assuming 
the same traffic, thus affording the advantage of 
uniformity, when as development of the country 
proceeded the several systems met. All this is 
singularly demonstrated by the recent report of an 
Australian conference of all the States, which has 
recommended uniformity on the standard gauge of 
4ft. 84-ins. at the very considerable cost of over 
thirty-seven millions. It was shown that an extra 
expenditure of £300 per mile, when the later 
narrower gauge lines were made, would have pre- 
vented diversity. The accumulated interest thus 
saved, up to the present date, would barely pay for 
two years’ interest on the immense sum now pro- 
posed to be spent, so that from that time onward, 
, for ever and aye, about £1,250,000 per annum in 
interest will have to be faced in consequence of 
the original mistake. As sound engineering rests 
on the basis of the best results for the least money, 
the introduction of the narrow-gauge system in 
Australia can hardly be said to have been good 
‘business. 


Lumiie.—A new alloy under this name has been 
put forward. It is said to have all the appearance 
and lightness of aluminium, and is non-magnetic. 
It is free from copper, zinc, manganese, silicon, 
and iron, and can be soldered, welded or brazed, 
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remelted and cast, without losing its qualities. 
For drawing tubes, or rolling, its specific gravity ig 
given at 2°75; its tensile strength at 24 tons per 
square inch, and its elongation 10 per cent. in two 
inches. It is said to resist acid and sea-water well. ` 
For castings its specific gravity is put down at 2°78, 
and its tensile strength 11 tons per square inch, 
while the elongation is 7 per cent. in two inches, 
Lumite takes a good polish, and is stated to be 
suitable for general use in various descriptions of 
engineering fittings. 


CORRESPONDENCE. 


THE ART OF MINIATURE PAINTING. 


As one who has made miniature painting his 
special study, both practically and historically, and 
who is much interested in the Cantor lectures by 
Mr. Cyril Davenport, now being published in the 
Journal, I should like to refer to one or two 
points which I think would be of interest to 
Mr. Davenport. 

With reference to Holbein’s miniatures, I have 
never myself come across any examples by this 
painter that could with certainty be said to be 
painted on vellum, whereas it is certain that 
Holbein nearly always used card. In fact the 
predilection he had for painting on the backs of 
playing cards has often been used as presumptive 
evidence that a “ Holbeinesque” miniature was by 
the master. I myself had corroborative evidence 
of this in my attribution of the beautiful little 
miniature of the Harl of Abergavenny belonging to 
the Duke of Buccleuch, as a fine example by 
Holbein. On unmounting it from its contempo- 
rary setting I discovered that it was painted on 
the back of a playing card. A full account 
of this and another miniature by Holbein I 
published in the Connoisseur of July, 1907. The 
second miniature has another interesting bearing 
on the subject, being a portrait of Sir Thomas 
More painted in oil. I think we must admit 
that there is plenty of evidence to show that 
miniatures in oil were plentiful long before 
Hoskins’ time. The Italian, Spanish, Flemish, 
German and French schools, all produced won- 
derful little portraits in oil; sometimes on gold, 
copper, panel, vellum, bone, and even paper. 

Lucas Cranach, Clouet, Antonelli da Messina, 
Cornelius Jansseens, Sir Antonio Mor, John Bettes, 
Francis Cleyn, are some of the painters to whom 
miniatures in oil have been attributed. I have 
myself handled and published reproductions of oil 
Miniatures of such famous people as Don Carlos 
and Isabella, children of Philip II., General 
Coligny, Philip IV. and his Queen, Henry IV. and 
Marie de Medicis, Ferdinand II. de Medicis, 
Elizabeth of Bohemia, Francis Pourbus, Katherine 
Howard, and others too numerous to mention. 

The question of what medium a 16th century, 
or earlier, miniature is painted in is by no means 
so easy to determine as at first sight may be 
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supposed. I have recently come to the conclusion 
that many so-called water-colour miniatures of the 
16th century and earlier are mainly painted in 
.a species of tempera, and that “oil” miniatures 
probably have a tempera ground. This would 
probably account for the tendency of the latter to 
flake when painted on metal, but it also accounts 
for the other qualities which would be much more 
difficult of attainment were oil the medium 
throughout. 

As a final remark, I should like to insist again on 
Cooper’s consummate skill in exquisite finish, which 
description applies to the large majority of the 
beautiful examples I have had the pleasure of 
examining, though fortunately he has left us a 
few unfinished masterpieces as evidence of his 
vigorous, manly method of work. 

DupLEY HEATH. 


Pembroke Lodge, 
Winchmore Hill, N. 


GENERAL NOTES. 


INTERNATIONAL ENGINEERING CONGRESS, 1915. 
—In connection with the Panama-Pacific Inter- 
national Exposition which will be held in San 
Francisco in 1915, there will be an International 
Engineering Congress, in which engineers through- 
out the world will be invited to participate. The 
Congress is to be conducted under the ‘auspices of 
the following five American Engineering Societies: 

Society of Civil Engineers, Institute of Mining 
' Engineers, Society of Mechanical Engineers, In- 
stitute of Electrical Engineers, and Society of 
Navál Architects and Marine Engineers. The 
papers presented at the Congress will be divided 
into groups or sections. During the Congress each 
section will hold independent sessions, which will 
be presided over by a chairman eminent in the 
branches of engineering covered by his section. 
The scope of the Congress has not as yet been 
definitely determined, but it is intended to make 
it widely representative of the best engineering 
practice throughout the world, and “it is intended 
that the papers, discussions and proceedings shall 
constitute an adequate review of the progress made 
during the past decade and an authoritative pre- 
sentation of the latest developments and most 
approved practices in the various branches of 
engineering work.” The papers will be collected 
and published by the Congress. Professor Wm. F. 
Durand is the chairman of the committee of 
management, and W. A. Cattell, secretary- 
treasurer. The executive offices are in the Fox- 
croft’ Building, 68 Post Street, San Francisco, 


SHow oF APPLIANCES FOR RICE-DRYING AT 
VERCELLI.—The results of the _competition of 
machines’ and appliances for rice-drying recently 
held at Vercelli (Italy) have just been published. 
Upwards of 80 machines were entered for this 
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competition in the three different classes. In the 
first, which consisted of apparatus capable of drying 
200 quintals (about 20 tons) of rice per day of 24 
hours, and removing 20 per cent. of water, the first 
prize of 10,000 lire (£400) was not awarded, but 
three second prizes of 5,000 lire (£200) each were 
given to three Italian makers from Milan, Pavia 
and Vercelli respectively. No prizes were awarded 
in the second class, viz., for apparatus of 100 quintal 
capacity (10 tons). In the third class, for portable 
machines, capable of drying 40 quintals (4 tons) 
per day, a prize of 5,000 lire (£200) was taken by a 
firm of implement makers from Borgo-Lavezzaro, 
as well as a number of lesser prizes of 500 lire to 
1,500 lire (£20 to £60) to other local makers of 
agricultural implements. 


TuE DutcH MOLESKIN Inpustry.—A new in- 
dustry in the district of Amsterdam which has 
sprung into prominence in the last two years is 
catching and skinning moles for their fur, which 
is soft and velvety, and is used as a substitute for 
geal. One farmer in Amsterdam made £15,000 in 
this business last year. The fact is that an animal 
which was formerly looked upon by the farmer as 
a pest has suddenly become a valuable commercial 
asset. Great quantities of these skins are being 
shipped to the United States and other countries, 
and the mole is consequently becoming extinct in 
Holland. In fact, it is thought that a law will 
have to be passed regulating the matter, as scientific 
opinions in the country differ regarding thé harm. 
fulness of moles. Some say that the good they da 
in destroying vermin is greater than the harm 
done by them to the roots of plants. 


COMMERCIAL COURSE AT BupapEst.—For the 
last few years the International Society for the 
Promotion of Commercial Education has arranged 
annual holiday courses in the chief towns of 
Europe. These meetin: have been organised for 
the purpose of bringing together teachers and 
students of commercial high schools, in order to 
study in detail the commercial history and methods 
of business of the country in which the course is 
held. In 1911 the Society met in London, and 
last year in Antwerp. This year the International 
Society will hold its Seventh Course of Com- 
mercial Expansion at Budapest. The pro- 
spectus has just been issued, and gives a long 
list of lectures, to be delivered in French and 
German, dealing in an exhaustive manner with 
the commerce of Hungary. The lectures, which 
are given for the most part by men prominent in 
the commercial life of the country, are followed 
by visits to factories, works, and various business 
establishments, so as to give the students a 
practical insight into the matters they are 
studying. The holiday course will commence on 
August lith, and terminate on August 30th, and 
will be followed by the Tenth International Con- 
gress of Commercial Education. 
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NOTICE. 


“SWINEY” PRIZE FOR WORK ON 
JURISPRUDENCE. 


The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1914, the seventieth anniversary of the testator’s 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of £5,000 Consols to the 
Royal Society of Arts, for the purpose of pre- 
senting a prize, on every fifth anniversary of 
the testator’s death, to the author of the best 
published work on Jurisprudence. The prize 
is a cup, value £100, and money to the same 
amount. The cup now given is made after a 
design specially prepared in 1849, for the first 
award, by D. Maclise, R.A. 

The award is made jointly by the Royal 
Society of Arts and the Royal College of 
Physicians. On the occasion of the first award 
being made the question was discussed between 
the two bodies concerne- as to what share 
should be allotted to Medical Jurisprudence, 
and an arrangement was arrived at that the 
award should be made alternately to Medical 
and to General Jurisprudence. This plan has 
been continuously followed. On several occa- 
sions the question of revising the arrangement 
has been considered, but after consideration it 
was determined that there appeared to be no 
reason to disturb an arrangement which had 
worked well for so many years, and that it 
should be continued, with the understanding 
that if at any time the joint Committee of the 
Royal Society of Arts and the Royal College 
of Physicians, which was usually appointed to 
submit a book to the adjudicators, should be 
unable to find a work of sufficient merit in the 
class whose turn it was to receive the award, 
they should be at liberty to reeommend a book 
belonging to the other class. 


On the last occasion of the award, in 1909, 
the prize was awarded for Medical Jurispru- 
dence. It will, therefore, be offered on the 
present occasion for General Jurisprudence. 

Any person desiring to submit a work in 
competition, or to recommend any work for fhe 
consideration of the judges, should do so by 
letter, addressed to the Secretary of the Society. 


The following is the list of the recipients :— 


1849, J. A. Paris, M.D., and J. Fonblanque, for 
their work, “ Medical Jurisprudence.” 


1854. Leone Levi, for his work, ‘‘The Commercial 


Law of the World.” 


Dr. Alfred Swayne Taylor, F.R.S., for his 
work, “ Medical Jurisprudence.” 


1859. 


1864. Henry Sumner Maine (afterwards K.C.B.), 
D.C.L., Member of the Legislative Council 


of India, for his work, “ Ancient Law.” 


William Augustus Guy, M.D., for his 
** Principles of Forensic Medicine.” 


The Right Hon. Sir Robert Joseph Philli- 
more, D.C.L., for his “ Commentaries on 
International Law.” 


1869. 


1874. 


1879. Dr. Norman Chevers, for his ‘‘ Manual of 


Medical Jurisprudence of India.” 

Sheldon Amos, M.A,, for his work, “A 
Systematic View of the Science of Juris- 
prudence.” 

Dr. Charles Meymott Tidy, F.C.S., for his 
work, ‘‘ Legal Medicine.” 

Thomas Erskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence,” 


Dr. J. Dixon Mann, F.R.C.P., for his work, 
“ Forensic Medicine and Toxicology.” 


Sir Frederick Pollock, Bart., and Professor 
F. W. Maitland, for their book on “The 
History of English Law before Edward 
the First.” 


Dr. Charles Mercier, for his work, “ Criminal 
Responsibility.” 


1884. 


1889. 


1894. 


1899. 


1904. 


1909. 
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THE RESOURCES OF EGYPT. 


By R. pe RUSTAFJAELL. 


Now that the war clouds in the Near East 
seem likely to pass away, a reflective eye may 
with profit be turned to Egypt. 

Since the crisis of 1907, which wrought such 
financial havoc in Lower Egypt, the country has 
gradually regained a firm position owing to the 
fertility of its soil, and the revival of trade has 
been so marked of late that a new era of pros- 
perity is assured. It must be pointed out that 
the crisis was brought about by over-speculation 
and the abnormal rise in the price of cotton, all 
of which in no way affected Upper Egypt, where 
the land values have remained practically 
stationary during the last ten or fifteen years, 
but now evince a tendency to rise. Increased 
irrigation facilities, by the construction of the 
many barrages, whereby millions of acres have 
been added to the area under cultivation, have 
also largely contributed towards the general 
welfare. 

In this connection might be mentioned the 
introduction of artesian wells in districts where 
the land is higher than the greatest level reached 
by the Nile in its annual overflow. 

Fully to comprehend and appreciate this 
most interesting factor, a brief review of the 
physical conditions of the country will not be 
out of place. 

Egypt and Northern Africa belong mostly to 
the same geological period of formation—viz., 
- that of the Eocene. A layer of about 450 ft. of 
limestone covers a substratum of Nubian sand- 
stone, not only in Northern Africa but Arabia 
as well. At some time in its geological history, 
probably between the Miocene and the Pliocene 
periods, this part of the world underwent a 
revolution which entirely altered its physical 
aspect. The Sahara, the Arabian deserts and 
Arabia Felix, were originally part of the Atlantic, 
bounded by the Abyssinian Mountains and 
Central Africa to the south. The recession of 
the water from this vast area may give colour 
to the legendary Atlantis Continent, the dis- 
appearance of which would account for the 
withdrawal of a corresponding quantity of 
water, which might have taken place together 
with an upheaval of the land. 

Great cracks or “fissures ° were formed in 
the limestone running north and south, notably 
those which are the Red Sea and the Nile Valley, 
and the numerous oases, the Nile Valley becom- 
ing the huge water-conduit for the rivers flowing 
from the Abyssinian watershed, throughout 
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which the Nile now flows to the Mediterranean 
Sea. Subterranean rivers flowing from the 
Central African watersheds to the south and 
east find their way, infiltrating through and 
permeating the Nubian sandstone. It is this 
immense and unfailing subterranean supply, 
more vast in volume than the Nile itself, that is 
tapped by the artesian wells before referred to. 

Egypt being a rainless agricultural country, 
relying on water for its very existence, it is not 
to be wondered at that the problem of irrigation 
has occupied the attention of the rulers and 
people in the past. Mural decorations found 
in tombs of the Twelfth Dynasty portray the 
methods adopted nearly five thousand years ago 
by these industrious tillers of the soil. The 
one most commonly used—the “Shadouf ”— 
called for very strenuous labour, giving in return 
but meagre results. A skin-dipper attached to 
a long pole supported between two uprights, 
and counterbalanced by a heavy ball of Nile 
mud, formed this primitive machine. Its 
present-day use, unchanged in the slightest 
degree in construction or éfficiency, points to 
the inventive genius of the primitive Egyptians 
and the crying want of some cheap modern 
system of irrigation. 

The “ Sakieh ” is a later invention, and has a 
greater capacity. It is constructed of a hori- 
zontal cog-wheel, worked by a team of oxen or 
a camel, connected to a vertical wheel, raising 
earthenware jars attached to an endless string, 
which empty their contents into a water- 
conduit at the top of the well, at a certain 
elevation from which the water gravitates 
through a network of distributing canals on to 
the land. <A “ Sakieh ” has a capacity of water- 
ing from six to eight acres, and costs anything 
up to £100. to install. Nearly half the power is 
wasted, however, in the rotary tipping of the 
jars following the upper periphery of the wheel, 
when part of their contents is returned to the 
well before discharging into the receiving 
conduit, and a further loss takes place through 
infiltration into the loose soil of the distributing 
channels and by evaporation in its course over 
the land before it actually reaches the irrigation 
area. 

Owing to the inadequacy of the Nile to supply 
water for the growing demands of the country 
for more than one crop, water has always been 
economised with care. 

The construction of barrages from Assouan 
down to the Delta has minimised to a great. 
extent the fear of any subsequent shortage, 
and the newly-raised Assouan Barrage, finally 
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completed at a cost of about £11,000,000 and 
opened by His Highness the Khedive last De- 
cember, has assured a supply in the reservoir 
of two and a half milliards of cubic metres of 
water, or sufficient for one crop throughout the 
country even during a bad year when the Nile 
is low, in addition to having extended the 
cultivable area itself. 

Previous to the completion of the dam, permis- 
sion to place power-driven lifting machines on 
the river banks was seldom granted, exceptions 
being made in the case of some native princes, 
and influential pashas, wealthy landowners and 
public institutions; but now that the huge 
volume held back and duly husbanded at 
Assouan has been proved sufficient, concessions. 
to erect pumping installations are granted to 
irrigation companies and other concerns. By 
this innovation it will now be possible to intro- 
duce not only “ Saifi,’ or summer crops, in 
addition to “ Chitwi,” or winter crops, but to 
grow cotton and sugar-cane in those areas 
which previously would only produce one crop 
of cereals. It will readily be understood, there- 
fore, how much this will enhance the producing 
capacity of Upper Egypt. “ 

Large tracts of land, at one time periodically 
arid, are now being irrigated in this manner, and 
several companies have already been formed, or 
are in course of organisation, with the object of 
putting up pumping installations on the banks 
of the Nile, and farming out the water to the 
landowners at fixed rates per crop. The business 
is not a bad one, as it shows a profit of about 
30 per cent. on the capital outlay for machinery 
and plant. 

The mild, sunny, and perfectly dry climate of 
Upper Egypt precludes the possibility of failure, 
if the water-supply remains abundant and 
constant ; therefore, with ordinary care on the 
part of the agriculturalists, the annual returns 
should be unvarying, and the profits derived 
from the lands large and highly remunerative. 

It may be pointed out here that, whereas land 
in Lower Egypt produces on an average five - 
kantars (cwts.) of cotton per acre, that of Upper 


Egypt can produce between six and seven. ` 


Sugar-cane is not grown in the Delta, but is the 
staple produce of Upper Egypt, and the average 
net profit per acre per annum from these crops 
is about £16. - 
Another undertaking that is a great profit- 
making enterprise is fruit - growing. The 
present-day Egyptian, though a born agricul- 
turalist, has neglected the growing of fruit in 
the past, caring little or nothing for the quality 
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of the fruit produced so long as the quantity 
realised was sufficient to pay for the labour and 
time spent upon its production. The ancient 
Egyptian was a fruit-grower of no mean order, 
and has left a record behind of his horticultural 
efforts in the shape of paintings and sculpture 
on the walls of temples and tombs. In one of 
the Eighteenth Dynasty temples at Karnak may 
be seen, carved in stone, groups of fruit-trees 
and their produce, and mummified fruits are 
frequently found buried with the dead, de- 
monstrating the fact that the industry was 
assiduously carried on, no doubt in a paying 
and scientific manner, in Upper Egypt, three to 
four thousand years ago. 

In the British Colonies and California, where 
tropical and sub-tropical conditions prevail, 
notwithstanding the déar labour, the industry 
of fruit-growing has proved so profitable that 
hundreds of thousands of acres are now yielding 
a golden harvest annually, averaging at the rate 
of more than £100 per acre, and no trouble is 
ever experienced in disposing of the produce ; 
indeed, as the yield increases the demand grows 
in a corresponding manner, the export to the 
English and foreign markets having assumed 
vast proportions. In none of these countries 
can it be said that the climatic conditions are 
as favourable as are those of Upper Egypt, 
where the soil is of uniform richness, the atmos- 
phere absolutely dry, labour cheap (10d. per 
day), and where there is an utter absence of 
scale, philoxera, fungi, pests, cotton-boll worm, 
or other deterrents to successful fruit culture, 
The annual import into Egypt of fresh fruits 
is upwards of £200,000, and of dried fruits 
£300,000, most of which comes frm Syria and 
Asia Minor, paying an ad valorem duty of 
84 per cent. The export, on the other hand, 
is of so meagre a nature as to be unworthy of 
remark. 

In view of these facts, it seems illogical to 
disregard opportunities awaiting the enterprising 
fruit-grower and capitalist. In Egypt the de- 
mand for good fruit is ever increasing, and with 
the splendid shipping facilities at Alexandria 
and Port Said, an export trade could be created 
should the supply at any time exceed the loca 
demand, which is at present in excess of the 
production, the English market being only about 
a fortnight from the Egyptian ports. London 
alone imports 90,000,000 oranges per month 
during the orange season. 

Viticulture is carried on to a fair extent in 
Upper Egypt, and proves so profitable that a net: 
yield of over £100 per acre is not uncommon, and _ 
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this from the ordinary native grape-vine without 
the aid of those scientfic efforts so necessary to 
the production of good fruit. Grapes ripen at 
the end of May, or two months earlier than in 
Lower Egypt, and find a ready market, prices 
being well maintained throughout the season. 

The conditions are also ideal for citrus- 
growing, lemons yielding two crops annually, 
and the demand for oranges and tangerines is 
in excess of the present supply. Other fruits 
—such as bananas, guavas, grape-fruit, pine- 
apples, paw-paws, mangoes, etc.—could be 
easily produced and disposed of at a high rate 
of profit, and it is also possible to grow sultanas, 
muscatels, peaches, nectarines, and apricots. 
Muscatels are dried in the sun, and pay the 
producer yearly up to £200 per acre; orange 
groves yield about £125 -per acre. 

One of the confections imported into Egypt 
from Syria, but which could be produced in 
Upper Egypt, called “‘ Gamar-ed-Din,” is com- 
posed of apricots preserved with sugar and 
rolled into thin sheets; this is highly esteemed 
by the natives, and during the month of Rama- 
dan (the thirty days’ fast from sunrise to sunset) 
over a thousand tons are consumed. 

Having passed in review some of the natural 
productiveness of the Upper Egyptian soil, I 
should mention also that the mineral wealth of 
the country is by no means unimportant. 

The geological surveys made by the Govern- 
ment in Upper Egypt have revealed nitrates, 
rock-salt and phosphates in the predominant 
Eocene formations, and gold and precious stones 
are found in the igneous rock further south. 
The mining laws are liberal, and compare most 
favourably with those of other countries, and 
should stimulate enterprise. 

The demand for fertilisers ison the increase, as 
may be seen from the Egyptian Customs returns. 
In the financial year 1910 over £290,000 worth 
of chemical manures was imported, and this 
trade had grown to £490,000 in 1911. The 
total now reaches £600,000 a year. 

Phosphate rock of a quality varying between 
50 per cent. and 70 per cent. tribasic phosphate 
of lime is said to be found in layers of 3 ft. 
thick, under a similar thickness of friable 
limestone, which can be removed by blasting. 
Some of the deposits are quite near the 
Nile, in places one or two miles only dividing 
them. 

The prospects of sound and profitable invest- 
ments in Upper Egypt are, as will be seen, 
therefore, very good, and several foreign com- 
panies are doing well. At Nag-Hamadi an 
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irrigation company is paying handsome divi- 
dends; an estate of several thousand acres, 
owned by a well-known French nobleman, is also 
working most profitably ; he grows sugar-cane 
and cotton. An English company is about to 
take up fruit-farming and irrigation on a large 
scale, for which they are inviting financial 
support; they also own several large Govern- 
ment concessions of phosphate rock, which they 
propose working. Cotton-ginners and sugar- 
refineries are netting handsome profits. 

Lord Kitchener’s last report goes far to prove 
the welfare of the country both politically and 
commercially, notwithstanding the disadvan- 
tages which it has suffered during the last few 
years. A period of great activity and general 
prosperity may, therefore, be looked forward 
to in the near future. 


IMPERIAL CAPITAL AT 
DELHI. 


The following communication has been re- 
ceived from Sir Bradford Leslie, K.C.I.E., in 
connection with the extracts from the report of 
the Delhi Town Planning Committee, which 
appeared in the Journal of July 18th, 1913 :— 


LONDON, 
July 26th, 19138. 


With reference to the reports of the Delhi 
Town Planning Committee, I submit a few 
comments which I have tried to compress 
within the narrowest limits. My remarks must 
not, therefore, be understood as a complete 
statement in support of my paper read at the 
meeting of the Royal Society of Arts on 
December 12th, 1912. 

In the discussion at that meeting, Sir James 
Wilson truly remarked “ that the improvement 
of the health of the City of Delhi was a much 
more important question than whether the New 
Capital was to be to the north of Delhi, or to 
the south-west or wherever it might be”; and 
Professor Simpson said “that he felt that a 
great opportunity had arisen, in which the 
health of Delhi and its surroundings could no 
longer be disregarded. He agreed with Sir 
Bradford Leslie that it was imperative that the 
insalubrity of Delhi should be remedied, and 
that the conversion of the swampy dry-season 
bed of the Jumna into a lake was on sound 
sanitary lines, and would convert the malarious 
and marshy kadr into a healthy area.” 

My paper was mainly concerned with the 
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outline of a project for the realisation of this 
object, viz., remedying the insalubrity of Delhi, 
which I proposed to effect by the formation of 
a lake and the suppression of the insanitary 
kadr valley of the river. 

I congratulate the Town Planning Committee 
on the modification of their original ideas as 
to the danger of the proximity of water, which 
influenced them to avoid the ‘“‘riverain’’ by 
confining the New Capital to the west of the 
neighbourhood of the Kutab road. Ia their 
final report they show the New Capital extending 
right down to the river at Indrapat, with a wide 
road on a reclaimed river frontage sweeping 
round in front of Delhi City, passing under 
the second span of the railway bridge, and 
terminating tangentially to the low ground in 
- front ofthe Civil Station, which must eventually 
be reclaimed, as proposed by me. 

This is the practical adoption and extension 
of my proposal. The selection of the southern 
site for the New Capital involves locating the 
weir at Indrapat two miles lower down the 
river than I proposed, but this and the exact 
height of the crest of the weir are matters of 
detail. The main features of my proposal—the 
weir, the lake, the reclamation and the formation 
and contouring of the river banks—are accepted 
as essential. 

This satisfactory result is entirely due to the 
valuable discussion elicited by the reading of 
the paper at the Royal Society of Arts, and I 
trust will be gratifying to the distinguished men 
who took part therein. 

Considering the limited time at my disposal 
for the preparation of my project, and that so 
far as the topographical features were concerned 
the paper was entirely a sketch from memory, I 
am surprised to find how few and trifling were 
the errors I made. My friends the Town 
Planning Committee make the most of them— 
expending columns in exposing the defects and 
demerits of my project, many of which I am 
quite as conscious of as they are, though not a 
few of their criticisms could be answered by 
extracts from my paper, as, for instance, the 
frank acknowledgment that I was unable to 
define exactly the length or width of my lake. 

The paper gives the crest of the weir as a few 
feet, not exceeding four, above flood-level. The 
Committee point out that four feet above ‘ high 
flood level” would submerge the Bela six to ten 
feet; if so, an ordinary flood must submerge it 
two to six feet. The Committee dwell on the 
flooding bugbear for all it is worth, but con- 
sidering the cheapness of dredging and raising 
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of riparian lands it is unnecessary to attach too 
much importance to their apprehensions. 

As to hydro-electric energy generated at the 
weir, I said: ‘ the data for calculating the extent 
of this power are not available.” My only claim 
was that a certain amount of power could be 
generated for dredging and reclamation, and 
that any surplus could be otherwise disposed 
of. The Town Planning Committee take great 
pains to prove that any such surplus would be 
too unreliable to have any commercial value, 
and “that the whole of the meagre supply 
of electric energy generated at the wéir 
would be expended in dredging the lake and 
pumping out the Barari plain ’’—if so, it would 
effect two highly important objects. The Town 
Planning Committee say it is not safe to. count 


‘on a minimum flow of 100 cusecs, whereas 


Hunter gives the absolute minimum as 200 
cusecs. I apologise for referring to these 
unimportant details, but it is the Committee 
who dwell upon them. As for their observa- 
tion that useful power cannot be extracted 
during the rainy season, there is no difficulty in 
designing an economic installation at the weir 
for tapping sufficient power from the river 
when in flood for draining the rainfall over the 
Durbar area during that season, and also for 
dredging silt not removed by the under-sluices. 

Beyond a covering rate for dredging, and a 
round figure for the total cost of my proposal, 
I made no attempt at detailed estimates. The 
paper expressly states that no accurate estimate 
was possible without complete surveys. In 
criticising the cost of my project, the committee 
are therefore tilting at windmills. 

The Town Planning Committee’s design com- 
prises a riverside road, more or less reclaimed 
from the river-bed, about 8} miles long. I am 
pleased to be able to assure them that a stone- 
faced embankment, which will stand at a slope 
of 14 to 1 with a suitable apron, as proposed 
for the river-face of my reclamation, is all that 
is required, and that the elaborate revetment 
wall, founded on a continuous line of wells, 
which they assume to be absolutely indis- 
pensable, is altogether unnecessary. The rubble- 
stone protection adopted for the training bunds 
of all the large bridges in Upper India has stood 
the test of time, and itis the system success- 
fully adopted by the engineers for the important 
work of regularising the channels of the 
Danube River at and above the Iron Gates. 
This disposes of the exaggerated estimates 
made by the Committee of the cost per square 
yard of the reclaimed land. 
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As to the site, I apprehend that Government 
has greatly over-estimated the area that will 
be occupied by the official population. The 
lay-out and sites of the principal buildings are 
based on the occupation of ten square miles, 
and the roads, parks, drainage, water, gas, and 
electric mains, irrigation, etc., must be com- 
pleted for the entire area. AIl these items of 
expenditure increase in a higher ratio than the 
area. Annual expenses for upkeep, conservancy 
of compounds, parks, and roads, in season and 
out of season, and cost of pumping-to a con- 
siderable elevation the large quantity of water 
required for domestic use, watering roads, and 
irrigation, will be heavy. The exclusion of the 
numerous flocks and herds will result in rank 
vegetation, which must be periodically cleared 


to prevent it choking the young trees and 


causing malaria. Terracing the ridge will be 
expensive, and soil will have to be imported by 
train-loads and distributed at heavy cost. 

Unless occupation of the official quarters is 
made obligatory, residence therein, including 
cost of cultivation and upkeep of the large 
compounds and municipal taxation, is likely 
to be more expensive and socially less attractive 
than living at hotels, clubs, and pensions, and 
therefore the European civil population and 
traders will gravitate towards a settlement near 
the lake, where they will be in direct com- 
munication by the riverside road with the 
Civil Station. 

What will become of the ten square miles, 
and who is to pay for it all? A municipality 
could not borrow money or collect rates on 
empty houses. 

If well advised, Government will defer the 
construction of the proposed branch railway 
` and costly terminal station. With modern 
conveniences for getting about, the existing 
central station at Delhi is within a quarter of 
an hour of any part of the New Delhi. The 
branch railway is already out of date, and 
would be an unjustifiable waste of money. 

A standard-gauge connection between the 
Oudh. and Rohilkund State Railway, the 
Southern Punjab Railway, and (when converted 
to standard gauge) the Rajputana Malwa 
Railway, at or near Delhi, has to be provided, 
and this may be facilitated by using the pro- 
posed weir as a bridge as suggested by my 
paper. 

This connection would be somewhat in the 
nature of an outer-circle railway, and. would 
afford direct communication between O. & R. R., 
E. I. R., G. I. P. R., R. M. R. and N. W. S. 
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(S. P. R.), and a cantonment station south-west 
of Malcha. The military authorities will appre- 
ciate the convenience of this arrangement. 


BRADFORD LESLIE. 


MANUAL INSTRUCTION AS AN 
EDUCATIONAL SUBJECT.* 


The inclusion of constructive handwork in an 
educational curriculum is a comparatively modern 
idea. Of the three nations of antiquity in whose 
life contemporary western civilisation has its roots, 
the Jews alone appear to have found a place for 
handwork in their scheme of education. Among 
their literary class at the beginning of the Christian 
era, as amongst the Prussian nobility of the present 
day, it was a common practice for youths, while 
undergoing their regular studies, to learn some 
definite trade; but the object was rather utilitarian 
than educational, to provide against a possible 
reverse of fortune rather than to secure wider 
cultural training. To the Greek, on the other 
hand, constructional handwork was associated 
with the idea of servile labour, or with the narrow 
routine of the uneducated craftsman. As such, 
it would have seemed irreconcilable with that 
harmonious cultivation of the bodily and mental 
powers which was his ideal of education. On the 
other hand, both in Athens and Sparta (which 
represent the two complementary types of Greek 
education), fundamental importance was attached 
to eurhythmics, which involved a training of the 
body, including the arms and hands as well as the 
feet, in obedience to the laws of rhythm. One 
object of eurhythmics was to secure through 
physical self-control that mental self-possession 
and development which is one aim of constructional 
handwork in the school curriculum. 

Roman education, in its later developments, 
derived its methods in large measure from the 
Greek tradition, though the influence of the latter 
was impaired by being transplanted into a different 
social order. An important part of Roman educa- 
tion for boys of the well-to-do classes lay in physical 
discipline, which, so far as it went, achieved the 
purpose of self-control aimed at in educational 
handwork. 

From the fall of the Roman Empire till the 
close of the Middle Ages, educational influence ran 
in two separate channels. The smaller of these 
(though intellectually not the less important) was 
bookish education, which was almost entirely in 


* The interesting article here reprinted is the Second 
Appendix to the Report of the Consultative Committee on 
Practical Work in Secondary Schools, which has just been 
issued by the Board of Education. Its full title is: ‘‘ Historical 
Sketch of the Development of Constructional Handwork as 
an Educational Subject.” It is hoped that its publication 
here may draw the attention of many who might otherwise 
have overlooked it. The whole report, which is a volume 
of over 400 pages, may well be commended to the study of 
all who are interested in this very important development 
of primary and secondary education. 
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the hands of the clergy and designed for those 
who intended to take Holy Orders, or who desired 
to follow the profession of law. In this branch of 
medizval education Latin was the basis of the 
curriculum. The second great branch of medieval 
training, though not organised in schools, was 
even more intimately connected with the needs 
and habits of social life. Its main form was 
apprenticeship, whether artistic or industrial, the 
two being often closely united. On the spiritual 
side it derived its power from membership in a 
great spiritual community and from observance of 
its practices. On the side of apprenticeship, it was 
virtually limited to boys; but girls also came 
under the influence of this educational tradition 
in its social and spiritual aspects. 

For the children of the aristocracy, and of 
families connected with the aristocracy, a more 
elaborate form of social training was in vogue. 
This included much training of the body and of 
manual aptitude in those arts and exercises which 
were practised in the daily life, in the duties and 
in the amusements of the nobility and courtly 
families. At the time of the Italian Renaissance, 
this type of knightly or courtly education became 
highly developed and elaborate. 

The Renaissance, viewed as a revival of learning 
(but not in its wider aspect as a renewal of the 
mental energy of Europe), brought with it great 
improvements in the bookish form of education, 
and led to improvement not only in methods of 
linguistic teaching, but in the choice of literature 
used in the curriculum. It also led, in some 


favoured cases, to a more humanistic turn in | 


courtly education, and to the higher education of 
some women. 

In Protestant Europe, the influence of the 
Reformation led to a diffusion of the elements of 
literary education among the masses of the people, 
not with any professional purpose, but in order 
that the younger generation might be given direct 
access to the Bible. Thus the Reformation, where 
its influence was strongest, diffused throughout 
the people a type of elementary education which 
had hitherto been in the main confined to those 
boys who were destined for Holy Orders or for the 
legal profession. Side by side with this literary 
education, the practice of apprenticeship persisted. 
The two types of education were not co-ordinated, 
and the people’s school of the Reformation became 
in Protestant Europe an elementary literary school 
in which the moral discipline was based on scrip- 


tural instruction and theological principles. In. 


Catholic Europe the older form of educational 
tradition persisted, though, under the influence of 
the counter-Reformation, popular schools in which 
the elements of a literary training were imparted 
steadily increased in number. 

It may be said, therefore, that the organisation 
of primary education for the people upon a literary 
basis had its origin in those countries in which the 
Reformation prevailed. Its spirit was in great 
measure individualistic. At the same time, it was 
closely associated with theological discipline, and 
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was designed as one part of a social discipline 
which rested upon a definite creed. But this 
purely literary tradition was progressively under- 
mined by the speculations of a series of thinkers 
and philanthropists, and shaken to its founda- 
tions by the social upheaval that accompanied the 
French Revolution. In our own day its overthrow 
has been completed by the irresistible advance of 
the industrial movement. 

Of these thinkers the first, and not the least 
remarkable, was the Moravian Bishop John Amos 
Komensky (1592-1670), better known as Comenius, 
a man of the most ardent and encyclopedic 
intellect. To him the ultimate aim was “ eternal 
happiness with God,” for which knowledge of the 
Divine nature was essential, to be attained mainly 
through the study of the universe He had created. 
This study was the business of education. A true 
education, therefore, should provide the ground- 
work of every branch of knowledge. Such a 
programme could only be realised by an entirely 
new method of instruction. The barbarous tra- 
ditional discipline which made school a torture- 
chamber and learning hateful must be banished, 
and the intellectual curiosity natural to every 
child stimulated and guided. Though there is 
nothing to show that Comenius ever grasped the 
idea of applying handwork to the school curriculum, 
nevertheless, in laying down the principle that 
instruction should be through things and not 
through words, he unconsciously went halfway 
towards it, and in any case prepared men’s minds 
for fundamental changes. His labours, however, 
bore little fruit in his own day. The Thirty Years’ 
War overwhelmed in ruin and exile the Moravian 
Brethren, the peaceful community which might 
otherwise have furnished a sheltering environment 
for the practical development of his ideas. The 
writings of John Locke (1632-1704) are of impor- 
On the one 
hand his scheme for the education of a gentleman 
(1693) embraced the learning of at least one trade 
(preferably carpentry), of two or three, if possible. 
His object, however, was not educational develop- 
ment so much as physical training and recreation. 
On the other, he lent his powerful advocacy (1697) 
on social grounds to the movement for the estab- 
lishment of industrial schools for the children of 
the poor, which marked the close of the 17th 
century. 

It is very different when we come to Jean 
Jacques Rousseau (1712-1778), the herald of the 
French Revolution. ‘‘Emile,” the pupil of his 
educational treatise, also learns a trade, but he 
does so not for the sake of exercise or recreation 
(these were otherwise abundantly provided for), 
but partly with the object of securing economie 
independence, and still more of enabling him to 
understand and sympathise with the artisan and 
to realise the true dignity of manual labour. The 
profound influence which these views of the 
Genevan reformer exercised is seen in_the con- 
ception of civic education expressed in the 
Registration Law which was adopted in the year 3 
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(1792) by the French Revolutionary Government. 
“ Young people may not be enrolled on the civic 
register unless they shew that they can read and 
write and practice a mechanical occupation.” 

Rousseau was an educationist because he was a 
social reformer, In revolt against the injustice 
and artificiality of the society of his day, he aimed 
at giving the young an education which would 
lead them to burst the fetters and so transform 
society. His ideal has been happily termed a 
“ Robinson Crusoe kind of education.” The child 
was to go straight to Nature, ignoring the traditional 
experience of the community and the books in 
which it was enshrined. The test of his training, 
as reflected in “Sandford and Merton,” the work 
of Rousseau’s English disciple Day, was the pupil’s 
ability to shift for himself if shipwrecked on a 
desert island. Such a plan obviously assumes 
throughout the basal principle of constructive 
handwork, ‘‘ Learn by Doing.” 

The first attempt to give practical effect to 
Rousseau’s ideas was made by the German 
Basedow, who in 1774 established at Dessau an 
institution with the grandiloquent title of Philan- 
thropinum, intended probably to indicate that 
kindness rather than severity was to be the 
disciplinary motive. The Philanthropinum is 
important as the first school to embody a branch 
of constructive handwork in its curriculum on 
definitely educational grounds, It had a brief 
but brilliant existence, and exercised considerable 
influence on German educational thought, 

The Philanthropinum was, however, a secondary 
school for the well-to-do. The application of 
Rousseau’s ideas to the primary school was re- 
served for another Swiss reformer, Pestalozzi 
(1746-1826), He began in 1775 with an industrial 
village school for the poor, based on farm life and 
its operations, including spinning, weaving, etc., 
writing and arithmetic were carried on con- 
currently, but independently. This school failed 
for lack of financial support. His effective edu- 
cational activity, however, dates from 1799, when 
he started a school for the training of teachers at 
Burgdorff, continued some years later on French 
soil at Yverdun. Through all these experiments 
manual work played a prominent part. 

Pestalozzi’s genius was essentially practical, and 
his work did much to convince philanthropists 
and politicians that the new conception of educa- 
tion was no mere dream of the revolutionary 
doctrinaire. 

The series of great educationists closes in the 
person of the German idealist philosopher Fröbel 
(1782-1852), who formulated a philosophic basis 
for the whole range of education, though he had 
. only time to work it out in practice for the lowest 
stage of all, that of the infant school or, as he 
called it, the Kindergarten. With him self- 
development is the aim, and self-activity the 
method, of education. The child’s first natural 
activities are manual. Education must therefore 
begin with the hands. Rousseau had recognised 
handwork on social and economic grounds, Pesta- 
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lozzi as a means of acquiring knowledge. But to 
Fröbel it was the instrument of self-development, 
knowledge and dexterity being, so to speak, mere 
by-products in the manufacture of the self. Thus 
in Fröbel we reach the climax. ‘On distinctively 
educational grounds Frébel gave to all manual and 
industrial training and to all forms of constructive 
work the place which they are coming to occupy 
in modern schooling.” It is significant that the 
United States, the country in which manual 
training has up to the present time won the widest 
acceptance in all stages of education, is in a special 
degree the home of the Kindergarten. 
Scandinavia.—For the first national develop- 
ment of manual training on strictly educational 
lines we must go to the Scandinavian countries, 
among which for this purpose must be included 
Finland, a Swedish colony and still largely Swedish 
in social life and language, though under Russian 
government, The movement began and reached 
its most complete form in Finland. It originated 
with a Finnish Lutheran pastor, Uno Cygneus, 
who, after ministerial work in the Russian colony 
of Alaska (1839-1846), returned to take up a 
pastorate in St. Petersburg. Residence in a 
primitive community naturally turns the atten- 
tion of a thoughtful man to popular education, 
and Cygnus returned to Europe with a mind 
preoccupied with this problem. During the twelve 
years of his residence in St. Petersburg it con- 
tinued to engage his thoughts, and he now became 
acquainted with the writings of Pestalozzi and 
Frébel, of whose ideas he soon showed himself an 
ardent disciple. He gradually thought out a 
scheme of popular education, which chance was 
to give him the opportunity to translate into fact. 
In 1856 Alexander IIL., who had just ascended the 
Russian throne, visited his Grand Duchy of 
Finland full of ideas of social reform. In par- 
ticular he directed the Senate to prepare a scheme 
of national elementary education. The Senate 
invited public discussion, and Cygneeus’s proposals 
showed such mastery of the subject that in 1858 
he was appointed to carry out the educational 
reorganisation. He began by making a tour, 
memorable in the annals of education, through 
Sweden, Denmark, Germany, and Switzerland, 
and on his return formulated a definite scheme. 
An essential part of this scheme was the extension 
of Frdbel’s great principle “ Learn by Doing” 
from the Kindergarten into the primary school. 
This was embodied in the Primary Education 
Law of 1866, which was carried into effect under 
his own supervision. Under this law the ele- 
mentary school period was to cover six years, 
two in the lower, four in the higher school, 
Manual training might be given in the lower 
school, but was compulsory throughout the higher 
school. It consisted of woodwork of the type ` 
generally known as Sloyd for the boys and needle- 
work for the girls, the time given to the subject 
being from four to six hours a week. The in- 
fluence of this movement soon made itself felt in 
Sweden, and led to the establishment by Otto 
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Salomon in 1872 of the famous Sloyd Training 
School for Teachers at Nääs in Gothenburg, which 
has so profoundly affected educational thought in 
this country and in the United States. Unlike 
the Finnish system, this was, till the death of its 
founder, a private enterprise. Sloyd was at first 
barely tolerated by the Swedish Ministry of 
Education, was subsequently recognised and en- 
couraged by a small grant, and still remains an 
optional subject of the curriculum. It is now, 
however, taken by some three-fourths of the 
Swedish primary schools. 

It appears at first sight singular that, though 
Cygneus derived his inspiration from Fröbel, he 
made no attampt to provide suitable work for the 
lower classes of the elementary school which follow 
immediately on the Kindergarten, This is, no 
doubt, to be explained by the local circumstances. 
In a country of lakes and forests like Finland (or 
Sweden), where the rural population is thinly 
scattered, every farmhouse has to depend on its 
own work for most of the ordinary household 
utensils and ornaments, and wood is the universal 
material. Thus working in wood was an essential 
part of farm life, and this cottage industry (Slöjd, 
to use its Swedish name), a mixture of carpentry 
and carving, furnished ready to hand the obvious 
instrument of the new educational method. But 
woodwork in any serious form makes demands on 
physical strength which render it impracticable 
for the lower classes in elementary schools. 
Again, the introduction into the school of a 
definite industry with traditions, methods and 
rules of its own made correlation with the 
ordinary subjects of the curriculum exceedingly 
difficult. Sloyd has thus existed rather as a 
Separate subject in a compartment by itself than 
as a method of instruction permeating and 
vitalising the whole curriculum. On the other 
hand the cottagé industry it represents has always 
contained a strong artistic element, and in this 
respect Sloyd has had a cultural effect which has 
been lacking in the more purely mechanical forms 
of woodwork adopted by schools in industrial 
countries. For the same reason no doubt the 
educational aim has been from the first the pre- 
dominant one in Sloyd, and in the hands of its 
Swedish protagonist, Otto Salomon, it has been 
the instrument of a powerful educational propa- 
ganda, The fact that though based on a peasant 
industry it has made its way into a few of the 
secondary schools for girls points in the same 
direction. Such is! the Sloyd system in its 
strength and weakness. In the rural districts of 
Finland and Sweden it still remains the sole form 
of school handwork. In the cities, where life 
approximates more to ordinary industrial con- 
ditions, there has been a tendency to develop the 
lighter forms of handwork for junior classes and 
to supplement , woodwork by metalwork at the 
top of the school. 

England.—Towards the end of the 17th century 
the growth of industrial competition led to the 
development of child labour, and philanthropic 
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effort began to take the form of training children 
for work. In 1675 Firmin established his spinning 
school in Little Britain, a combination of a factory 
and a school. Children were admitted at three 
years old, from the age of three to four were 
taught reading, and from the age of four onwards 
Spinning, etc. Firmin showed the way. The 
charity schools followed with the same object, the 
production of apprentices, but with less insistence 
on manual work. They grew until the middle of the 
third decade of the eighteenth century and then 
declined. In 1723 an Act was passed for the 
formation of unions of parishes, to which we owe 
our workhouses. The workhouse, originally an 
industrial school for children, was virtually the 
Firmin school adopted and administered by an 
ad hoc public authority. The industrial school 
movement failed mainly owing to ignorant 
methods of teaching. It seems to have been 
assumed that to give practical instruction nothing 
more was required than the practical skill of the 
ordinary craftsman. Its failure threw back the 
cause of educational handwork for a century. 
Handwork in schools came to be looked on as a 
badge of pauperism and a device for preventing 
the poor boy from rising out of his own class; and 
for the greater part of last century reading and 
writing were regarded as the be-all and the end-all 
of popular education. But the older tradition did 
not entirely die out. It dragged on a kind of 
subterranean existence in a few industrial schools 
and reformatories, till near the last quarter of 
the century, when the decay of apprenticeship 
training and the growth of laboratory work in 
connection with science classes began once more 
to force to the front the idea of manual work as a 
legitimate part of school training, 

The subject of school handwork was broached at 
the Social Science Congress in Nottingham in 
1883, when Sylvanus Thompson and other men of 
science strongly urged its introduction. Two years 
later Dr. Gladstone, with the co-operation of the 
headmaster of the Beethoven Street Elementary 
School, who had been struck by the way in which 
his boys were crowding into clerkships and avoiding 
manual occupations, succeeded in getting a school 
workshop built, and the work was carried on with 
such success that in 1887 the London School 
Board appointed a special committee to consider 
the whole question. The report of this committee 
was conceived in the broadest spirit. It recom- 
mended that in order to make school training a 
better preparation for the work of life :— 

(1) The Kindergarten method should be extended 

right up throughout the primary schools ; 

(2) Manual instruction should be correlated with 
elementary science and drawing; and 

(3) Should be given by qualified teachers ; 

(4) The necessary time should be found by 
reducing the number of hours assigned to 
book subjects. 

The importance of this report can hardly be 

exaggerated. It was the first reasoned pronounce- 
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ment made by any local authority in favour of 
educational handwork, and it proceeded from the 
authority which represented by far the largest, 
wealthiest, and most influential community in the 
United Kingdom. The development of the work 
was greatly encouraged at the outset by the 
assistance of the City and Guilds of London 
Institute, which had already in operation a system 
of manual training for apprentices in various 
industries. 

Meanwhile a similar development had been 
proceeding independently under the Birmingham 
School Board, and it was not long before the 
vigorous action and representations of these two 
important bodies affected the policy of the central 
authority. In 1889 the Technical Instruction Act 
authorised local authorities to supply or aid manual 
instruction except in elementary schools. In the 
following year the Board of Education included it 
amongst the subjects which might be taught in 
elementary schools; and a few years later it was 
made obligatory upon students in training colleges 
who were not working for a university degree. 
Furthermore, for some years past the Board of 
Education, in approving plans of buildings for 
recognised secondary schools, has required that 
they should contain provision for a manual work- 
room. 

Both in London and Birmingham the movement 
seems to have originated in the vocational idea, 
and the work was at first limited to the higher 
classes and took the form of carpentry. As it 
grew, however, the idea of educational development 
made itself more and more felt, Year by yeara 
stream of English teachers had been making their 
way to the Sloyd seminarium at Nääs in the south 
of Sweden, and coming under the personal influence 
of its director, Otto Salomon. Few went through 
this experience without having their educational 
outlook profoundly modified, and many returned 
ardent propagandists. The Sloyd Association and 
the Educational Handwork Union (subsequently 
amalgamated under the title of the Educational 
Handwork Association) and the Scottish Sloyd 
Association preached the new educational doctrine, 
chiefly north of the Humber. For a time there 
was considerable rivalry, even hostility, between 
the advocates of the English and the Swedish ideas 
respectively, but they have gradually drawn closer 
to each other. The Nääs student has learnt that 
it is educationally unsound to transplant a foreign 
system in all its details, and the English manual 
trainer has largely assimilated the educational 
principles which are the secret of the strength 
of Sloyd. This process has been powerfully aided 
by the influence of the Kindergarten. There has 
in consequence been a steady tendency to fill up 
the gap between the manual occupations of the 
Kindergarten and the woodwork of the sixth and 
seventh standards with lighter forms of handwork, 
and also for the woodwork itself to take a more 
educational form. Thus, in 1893, a system of 
hand and eye training was established in London, 
Birmingham and elsewhere for the lower standards 
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(paper-folding and cutting, cardboard-modelling, 
etc.). The scope of the subject has also been 
further extended by the introduction of metal- 
work in higher grade and continuation schools for 
those who had completed the woodwork course. 
At the same time class-teaching has more and 
more given way to individual teaching, and the 
practice of exercises to the making of complete 
articles. 

America.—Manual training in the United States 
derives its strength from two independent motives, 
the educational motive working up from the Kinder- 
garten through the elementary school, and the 
vocational motive working down through the 
secondary school from the technical college. The 
forms of work and methods of instruction in the 
elementary schools do not differ materially from 
those which prevail in this country. The light 
work carried on in the four lower grades (between 
the ages of six and ten) is a development of Kinder- 
garten work and is succeeded by woodwork, which 
in the main is either Swedish Sloyd or based on 
the same general principles. In the secondary- 
school sphere, however, the manual training high 
school is a distinctive and characteristic American 
product. In 1876 there was a display at the Phila- 
delphia Exhibition of Russian trade-school work., 
This made a deep impresssion on Doctor Wood- 
ward, the headmaster of a secondary school, who 
conceived the idea of utilising work of this kind 
for the curriculum of the American high school. 
It soon became clear that the school he had 
organised on these lines at St. Louis met a real 
want, and the number of manual training high 
schools has ever since been steadily increasing. 
The American high school covers the four years ` 
from fourteen to eighteen. The manual work is 
technological in character, and embraces in the 
first year carpentry, and in the remaining three 
years heavy metalwork, usually in the order: 
second year, forging; third and fourth years, 
mechanical drawing and machine fitting; though 
the type and order are occasionally varied. The 
amount of time devoted to the manual side varies 
considerably. In some schools it occupies one- 
fifth of the time-table ; in one or two the proportion 
rises as high as one-half. One-third seems the 
most common proportion and that which the best 
American educational opinion is disposed to regard 
as the maximum permissible, but, owing to the 
absorbing nature of the work and the pressure of 
industrial interests from outside, there is a con- 
stant tendency for it to rise. 

The manual training high school is essentially a 
city school, and usually for boys alone. In thefew 
cases where girls are also admitted, their manual 
work takes the form of millinery, cookery, and 
domestic economy. The aim is partly educational 
and partly vocational, though the vocational 
element tends to predominate. A school of this 
kind enables the lad who is going into commercial 
or industrial life to prolong his schooling until 
eighteen, and at the same time turns out a regular 
supply of educated lads qualified for industrial 
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posts, for which reason it is much favoured by the 
great industrial firms. It is undoubtedly the form 
of American high school which has most life and 
vigour, and seems likely in course of time to ex- 
tinguish, so far at least as schools maintained by 
public authorities are concerned, the more literary 
type of high school. The same development is 
beginning to make itself felt in the private schools 
in which the sons of the well-to-do are prepared 
for the older universities. At the same time the 
manual training high school has a literary side on 
which great stress is laid. In this, English studies 
play the chief part. German and, in many cases, 
Latin also enter into the curriculum, but rather as 
a mental gymnastic. 

America has also another type of manual training 
school not found elsewhere, of which the original 
is the remarkable institute for coloured people at 
Hampton in Virginia, officered mainly by white 
teachers. There is a hardly less famous daughter 
institution further south at Tuskegee, founded and 
conducted on the same lines, and with a coloured 
staff by Booker Washington, an old graduate of 
Hampton. These are rather industrial communities 
with a strong educational side than regular schools. 
‘Their object is to train and equip the coloured 
population for the varied occupations of rural life 
as farmers, masons, harness-makers, wheelwrights, 
etc. Hampton Institute was established immedi- 
ately after the close of the great Civil War by the 
Federal General Armstrong, a man who in spiritu- 
ality, breadth of view, and power of understanding 
inferior races and commanding their devotion, 
offers a singularly close parallel to our own General 
Gordon. Placed in charge, during the last phase 
of the war, of thousands of runaway slaves who 
had taken refuge within the Northern lines, he 
found himself face to face with the problem how 
these were to be fitted for the new existence as free 
citizens that lay before them. To this work he 
devoted the remainder of his life, raising by his 
own personal efforts the necessary funds, and 
gradually building up the great institute which 
embodies his ideas and still breathes his spirit. 
The fundamental principle of the institution is 
the union of religious life and industrial training. 
Book studies come in only in dependence on and 
illustration of the industrial work, From the first 
the student receives wages for his labour, and out 
of them pays for his schooling. The feeling that 
he is paying his way acts as a powerful moral tonic, 
and supplies a backbone of self-respect and inde- 
pendence. The success of the system has been 
extraordinary. It is hardly too much to say that 
it has largely solved the problem of training in- 
ferior races for the privileges and responsibilities of 
ordered life in a free political community. This 
moral effect of industrial training rightly organised 
is fully borne out by the experience of reformatory 
schools in our own country. 

The manual training high school has direct 
connection, not only with the industries, but also 
with the great technical colleges and with the 
applied science faculties in which the American 
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universities are peculiarly rich. Thus the univer- 
sity plays an important part in the promotion of 
manual education. Its engineering graduate has 
necessarily been through a programme of work 
which would qualify him to conduct the manual 
training class of the high school. Nor is the more 
strictly educational handwork of the elementary 
school neglected; though here it is naturally the 
faculty of education that steps in. Thus the 
Teachers’ Training College of Columbia University, 
New York, has organised courses of light hand- 
work which form part of a qualifying scheme of 
study for an initial degree in the faculty. Suchan 
arrangement is no doubt the exception, but if is 
indicative of a general attitude. It is indeed just 
where educational investigation is most scientific 
and profound, e.g., in the education faculties of 
Harvard, Columbia, and Chicago, that belief in the 
value of handwork as an educational instrument is 
most unqualified. The deliberate judgment of 
William James, the great psychologist, may here 
be quoted. ‘The most colossal improvement 
which recent years have seen in secondary educa- 
tion lies in the introduction of the manual training 
schools; not because they will give us a people 
more handy and practical for domestic life and 
better skilled in trades, but because they will give 
us citizens with an entirely different intellectual 
fibre.” 

France.—During the half century which followed 
the Revolution of 1830, when France began to 
recover from the exhaustion of the Napoleonic 
wars, several experimental attempts were made to 
utilise the schools for industrial training, but these 
were local, disconnected, and usually confined to 
single industries. It was not until the great 
reconstruction effected by the Education Law of 
1882 that manual training became part of the 
national system. 

This law established the infants’ school with its 
manual occupations, and universal primary schools 
With manual work, as an essential part of the 
curriculum. These were supplemented by the 
growth under municipal management of higher 
primary schools, which, at first unsystematised and 
sporadic, were organised by the further education 
laws of 1886 and 1893, and now form an important 
part of the French school system. They are 
intended for the most promising of the children 
from the primary schools who are looking forward 
to industrial employment. Beginning as a mere 
extension of the general primary curriculum, they 
have moved more and more in the trade direction. 
The school period is four years. During the first 
year all the pupils pursue the same general course ; 
the three remaining years are devoted to specialised 
courses in commerce, industry, and agriculture 
respectively, between which the pupil has to make 
his choice. Manual work fills a considerable part 
of the time-table. This higher primary school is 
essentially a native French development. It has 
some analogy with the American manual training 
high school on one side and the English higher 
grade school and higher standard school on the 
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other. It differs from the former in being definitely 
primary, from the latter in the greater length and 
thoroughness of its programme and in its closer 
relation to particular industries. The Act of 1889, 
which controls technical instruction in English 
schools, limits it to ‘‘ instruction in the principles 
of Science and Art applicable to industries,” but 
expressly ‘declares that it “shall not include teach- 
ing the practice of any trade or industry or employ- 
ment.” Manual work is thus viewed in France 
mainly from the vocational standpoint, and does 
not enter into the curriculum of the secondary 
schools. - to. 

‘Germany and Austria.—Towards the close of 
the 18th century a movement in the direction of 
technical education began in North Germany and 
Bohemia, and schools of industry were established 
which provided for manual work. But these were 
too much on trade lines, and the growth of Pesta- 
lozzi’s ideas soon discredited and ultimately extin- 
guished them. At the same time the impetus 
given by Pestalozzi to the rural school began to 
influence the German Governments. This led, 
during the first half of the 19th century, to the 
establishment of school gardens for the practical 
instruction of children, particularly in fruit- 
growing, with the definite object of improving the 
conditions of rural life. Beginning in 1814 in 
Schleswig-Holstein, it spread to:Nassau and Prussia, 
and subsequently to Mecklenburg - Schwerin, 
Bavaria, the Upper Palatinate, and Saxony. : It has 
attained its fullest development in Austria, At 
first confined to the elementary schools, it has in 
Prussia and Saxony invaded the secondary schools 
and training colleges, and has even got foothold in 
one or two of the universities. 

But the motive of this governmental policy was 
purely social and economic. It was not until the 
last two decades of the century that the growth of 
Frobelian ideas began to revive belief in manual 
training as an educational force. School workshops 
were established, the number of which increased 
from 164 in 1884 to 650 in 1898, of which over 400 
were in Prussia. In 1886 was founded the Associ- 
ation for Educational Handwork for Boys. In 
1889 the Leipzig Training College was founded 
under Dr. W. Götze, and since 1895 a theory course 
has been conducted at the university of Jena. The 
subjects taught correspond on the whole with those 
pursued in English schools, 

Age 8-9.—Preliminary courses of light hand- 

work, paper-cutting, clay, etc. 
10-12.—Cardboard modelling. 

12 and onwards.— Wood and metalwork of 

various kinds and glasswork. 

The Handwork Association and its seminar at 
Leipzig have had considerable success in so far as 
they have endeavoured to reach boys out of school. 
The new manual occupations tend to fill the place 
taken in English schools by organised games, eh- 
listing the interest of the pupil by the scope they 
offer for physical exercise and dexterity and proving 
a valuable ally to the teacher. For a long time 
all attempts to introduce them as regular subjects 
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were frustrated by the emphatic opposition of the 
elementary school teachers. The annual confer- 
ence of the Union of Teachers’ Associations held at 
Cologne at Whitsuntide in 1900 accepted by a very 
large majority, a resolution deprecating in the 
strongest terms the introduction of manual work 
for boys into the elementary schools. By that 
curious irony of fate which so often allows a 
Winning cause to appear hopelessly defeated, 
the same year witnessed the establishment of 
manual intruction in the curriculum of the eighth- 
year of the elementary schools of Munich. This 
action was taken on the recommendation of 
Dr. Kerschensteiner, whose writings have also done 
much to influence public opinion in Germany. 
His belief in the efficiency of the new development 
was fully and immediately justified. For whereas 
the attendance at the eighth-year course, being 
voluntary, had hitherto been inconsiderable, with 
the introduction of this new subject it at once 
rose, without impairing that of other institutions 
receiving boys of a similar age, The past decade 
has produced the most marked change in the 
attitude of the elementary school teacher. In- 
struction through action is a principle now so 
universally accepted that the Arbeitschule or the 
Tatschule is the educational fashion of the day, 
and has already produced a literature of no in- 
considerable extent. It is desirable, however, to 
add that though the opinions of the teachers have 
changed, no extensive alterations have-as yet been 
made in the official programmes of instruction. 

A similar movement of a more industrial type 
has also been recently making remarkable progress 
under Dr. Kerschensteiner in Munich, chiefly in 
continuation schools and in branches of work 
directly bearing on the actual occupations of the 
pupils. This appears to owe its marked vitality 
less to the obvious utility of the work than to the 
reality and freshness it derives from its close 
connection with the everyday life of the pupil and 
the inspiring personality of the teacher. 

In Austria a system of State manual-training 
schools (Handwerkerschulen) has also been estab- 
lished, with apparently satisfactory results. These 
schools replace the last two years (12-14) of the 
primary school, and are intended to give direct 
preparation for a manual calling. During the 
first of these years the course consists of wood- 
work and metalwork, and is the same for all; 
during the second the pupils specialise in one or 
the other. 


THE NARCISSUS BULBS OF 
SOUTHERN CHINA. 

The variety of narcissus bulb grown in the Amoy 
district of Southern China is the Narcissus tazetta. 
It is stated, but not believed, that these bulbs were 
first brought to the East by Marco Polo about the 
close of the thirteenth century (1271-1288), The 
more probable explanation seems to be that they 
were brought into Southern China by the Dutch, 
who came in 1622, and after a number of un- 
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successful attempts to gain possession of mainland 
territory settled in the Pescadores. They were 
driven out from these islands by the Chinese and 
compelled to retreat to Formosa, where they 
erected two forts, one at Tamsui, and the other, 
called Fort Zealandia, at Anping. Most of the 
inhabitants of Formosa are Chinese, whose an- 
cestors came from the Province of Fukien, and 
very many of them from the immediate vicinity of 
Amoy; thus the connection between Amoy and 
the Chinese of Formosa has always been close. It 
is believed that the Chinese in Formosa acquired 
some bulbs from the Dutch during their forty 
years’ residence in the island following 1622, and 
that some of these bulbs were brought to Amoy by 
returning Chinese, The great bulb-fields are in 
the vicinity of Changchow, a city with an estimated 
population of 100,000, situated about thirty miles 
up the Hailing River from Amoy. According to 
the American Consul at Amoy, there seems to be 
something in the soil of that district peculiarly 
adapted for the growing of these bulbs, for when 
the bulbs of Changchow went on the European 
market about thirty years ago they were of such 
excellence that they were at first taken for a new 
variety. At that time there was a comparatively 
large demand for the Chinese bulb, but it seems 
that at the present time both the Italian and 
French bulbs are able to compete with them 
successfully. At various times somewhat extra- 
ordinary names seem to have been given to these 
bulbs, such as the “ sacred lily of China,” or more 
simply the “ Chinese lily,” but there seems now to 
be no reason to think that this lily is an uncommon 
variety, nor that it was indigenous to China. The 
curious fact about this bulb is that nowhere else in 
China has it developed so splendidly as in this 
small area near Amoy, and that from the vicinity 
the knowledge of its perfection should have spread 
so far. There are four sizes exported from Amoy, 
the “ordinary,” ‘‘regulars,’’ “ mammoths,” and 
“ specials,” the last-named being very large and 
comparatively scarce. 


THE MINERAL RESOURCES OF 
FORMOSA. 

Geologically speaking, Formosa is divided into 
three longitudinal belts. The western belt is on 
an average about twenty miles wide, and is an 
alluvial formation containing no mineral deposits. 
The middle belt is of tertiary formation. This 
belt is about fifteen miles wide, broadening out in 
the north to include the entire north coast, and 
ranges in altitude from 200 to 3,500 feet above sea- 
level. This strip contains all the mineral deposits 
which are at present productive. The eastern belt 
includes about one half of the island, and consists 
of high mountain ranges, reaching an altitude of 
13,000 feet. The formation of these mountains is 
Paleozoic limestone, granite, and crystalline schist ; 
their mineral resources are practically unknown. 
The middle belt, which forms, as it were, a frontier 
between the civilised districts in the alluvial 
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regions of the west, and the savage territory in the 
mountains of the east, has been prospected some- 
what thoroughly, and the mineral resources have 
been found te be varied and extensive. Useful 
minerals, whose presence has already heen dis- 
covered, are gold, both natural and in ores; placer 
gold; silver ores; copper, both natural and in 
compounds with arsenic and sulphur; malachite; 
sulphur; phosphorous ores; alunite; yellow and 
brown iron ores, iron pyrites; zinc and lead ores; 
quicksilver, natural and in compounds, such as 
cinnabar; coal, petroleum, and natural gas. 
According to the American Vice-Consul at 
Tamsui, 98 per cent. of the total output of the 
mines of Formosa comes from the Prefecture of 
Taihoku, in the extreme north. The remaining 
2 per cent, represents the output of a petroleum 
well near Byoritsu and a coal-mine in the same 
vicinity. Seams of coal, however, and petroleum 
have been discovered in many places all the way 
to the southern extremity of the island, but no 
effort at exploitation has yet been made, On the 
east coast, also, many valuable deposits have been 
discovered, notably of gold, in the region inhabited 
by the Taroko savages. There is no doubt that 
when this region becomes pacified and settled, 
further valuable discoveries will be mgde. The 
value of the annual output of the gold-mines of 
Formosa is over one half of the total value of all 
mineral products. There are at present more than 
twenty gold-mines in the island, but of these 
practically only three are productive. In many of 
the mines nothing is found but quartzose which 
contains little gold, and in others, iron pyrites 
have been mistaken for gold ore. The three pro- 
ductive mines are a little way east of Keelung. 
The production of placer gold is decreasing, 
amounting to £5,000 in 1911 as against £60,000 in 
1902. Placer gold is found in the Keelung River 
in the vicinity of the three gold-mines mentioned 
above, along the seashore on the north coast, and 
along the Mokka River, near Karenko, on the east 
coast, but the bulk of the output comes from the 
Keelung River. Copper and silver are produced in 
conjunction with gold near Keelung. The amount 
of the production of both metals is gradually in- 
creasing. Sulphur is found only at Kokuto and 
Kimpori in the north. Coal is second in value 
among the mineral productions of Formosa. 
There are fifteen seams of coal extending from the 
north coast to Toen and Shinchiku Prefectures. 
There are four varieties, anthracite, black brown, 
and two varieties of brown. There are indications 
of petroleum veins all over Formosa. Some three 
hundred wells have been dug, but the only one 
that is actually productive is the Shukkoku well. 


GENERAL NOTES. 


SPANISH ANTIQUES.—Spain is considered by art 
collectors a lucrative field, and many interesting 
antiques are picked up in that country from time 
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to time. Seville, for example, has numerous shops 
where antiques are sold, and where the old Spanish 
needlework may be purchased. The district 
surrounding Seville has so recently, comparatively 
speaking, been invaded by tourists that art buyers 
claim to find there many desirable things of which 
the more frequented places have long since been 
almost “sold out.” Probably the old Spanish 
needlework and the wood-carvings are the most 
characteristic “ finds,” though the antique Spanish, 
and the .lustrous Moorish tiles, are also much 
sought after. As the history of the Seville district 
of Spain is so rich, there are many articles that 
date from the Roman period, such as earthen 
vases and earthen lamps, also jewellery and trinkets 
which are constantly being dug up in the ruins of 
buried cities. 


Rock SALT IN BRITISH CoLtumsBia.—lIt is reported 
that an extensive bed of rock salt has been discovered 
at Kwinitsa, on the Skeena River, about forty-five 
miles from Prince Rupert, on the line of the Grand 
Trunk Pacific Railway. It has been known for 
some time that a deposit of salt existed at this 
place, and prospecting has been carried on with 
the result that a solid salt bed was struck by the 
drilling party. So far five holes have been drilled, 
in some instances over a mile apart, and in-every 
case salt has been struck at depths varying from 
50 to 250 feet. Up to the middle of April last 
about 8 tons of salt had been secured from the 
deposits. The discoverers have erected a small 
testing plant on the property, and the tests show 
that the product is absolutely pure and of the best 
quality. Owing to the long railway journey from 
Eastern Canada, a large percentage of the salt used 
in British Columbia is brought from OQalifornia; 
consequently, should this discovery be as extensive 
as reported, it will be of great value to the province, 
as large quantities of salt are used in connection 
with the fishing industry on the coast. 


Tae SNAIL-SHELL INDUSTRY OF MALAYSIA.— 
The exports of green snail shells from the Straits 
Settlements in 1911 amounted to 603,067 lbs., 
valued at £10,000. These shells are collected at 
Singapore for shipment to Europe and America, 
They originate in the various islands around 
Singapore, Indo-China, Sumatra, and the Sulu 
Archipelago. The snail shells exported to America 
are used in the manufacture of buttons and 
novelties. A New York importing firm states that 
the price varies with the quality and assortment, 
those shipped from Singapore being now worth 
about 8d. per Ib. in New York for good quality and 
assortment with no defective shells whatever, and 
running all sizes from small to large. The snails 
are taken from the ocean by fishermen, and sold 
through Chinese collectors to European firms at 
Singapore. They come from various outlying 
regions, east, north, south, and west of Singapore, 
from which place they are shipped. Many of the 
shells shipped from Singapore now go to Paris for 
re-export to the United States. 
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Tue Propvction oF WINE IN Prussia.—The 
production of wine in Prussia in 1911 was con- 
siderably greater than that of the two preceding 
years, according to the following statistics published 
by the Franckfiirter Zeitung. 


Area Vineyards. 


Quantity of Wine. 


Year. 


Hectares.| Acres. res Gallons. 
1909 . 17,601 | 48,474 | 309,446 6,807 , 812 
1910. 17,282 | 42,563 | 263,100 5,788,200 
1911. 17,100 | 42,287 | 537,197 11,818,334 
Value. 
Year. 
Marks. £ Sterling. 
1909 . 15,437,494 771,874 
1910 . 21,940,795 | 1,097,040 
1911 . 


44,136,256 | 2,206,863 
| 


Last year the value of the wine produced in the 
Moselle district alone amounted to upwards of 
29 million marks (£1,450,000). 


Tue Russian Cavan Inpustry.—In 1912 the 
amount of caviar obtained by the Caspian and 
Volga markets was about 1,080,000 pounds, into 
which there entered 252,000 pounds of sturgeon 
caviar, 612,000 pounds of white sturgeon (stellated 
sturgeon) caviar, and approximately 216,000 pounds 
of pressed caviar. Of the last named about 144,000 
pounds were distributed on the different markets 
of the interior (the greater part of the pressed 
caviar went to St. Petersburg and Moscow), and 
36,000 pounds were exported to the Levant and to 
England and France. The unpressed sturgeon 
caviar was exported mainly to Germany, Austria- 
Hungary, and the United States, the caviar destined 
for the United States going by way of Germany. 
For its own consumption Germany imported in 
1912 over 108,000 pounds. About 26,000 pounds 
of this caviar were consumed in Russia, of which 
amount 18,000 pounds were delivered at the markets 
of St. Petersburg and Moscow, and 12,600 pounds 
in Warsaw. Berlin, Vienna, and certain American 
cities absorbed most of the stellated sturgeon caviar 
exported, and over 360,000 pounds were consumed 
in Russia. The caviar commercial year is divided 
by exporters into three periods—winter (to the 
spring thaw), spring (May and June), and autumn 
(August to November). It-is during the autumn 
period that most of the ordinary sturgeon caviar 
is exported, the smallest amount going out in the 
winter. The busiest season for the shipment of 
stellated caviar in 1912 was the spring, when about 
two-thirds of the total amount exported left the 
country. 
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NOTICE. 


EXAMINATIONS. 


The results of the Intermediate Examinations 
(Stage II.) were published on July 25th, and 
of the Advanced Examinations (Stage III.) on 
June 25th. Those of the Elementary Exami- 
nations (Stage I.) will be published about the 
end of this month. 


A NEW METHOD OF COOLING GAS- 
ENGINES.* 


By Professor BERTRAM Hopxinson, F.R.S. 


The Problem of Cooling.—The most important 
peculiarity of the gas-engine, that which deter- 
mines the characteristic features of its design and 
operation, is the heat-flow from the hot gases into 
the cylinder-walls. About 30 per cent. of the 
heating-value of the fuel passes into the metal of 
the engine in this way, and it is necessary to 
provide means for its removal as fast as it goes in. 
In all engines hitherto made (except the small air- 
cooled engines) the removal of the heat has been 
effected by the circulation of water round the 
cylinder, and (in large engines) in the substance 
of the piston and exhaust-valve. Hxternal water- 
cooling is the ultimate cause of most of the dis- 
advantages under which the gas-engine has hitherto 
_ laboured, and which have retarded its development 
in large sizes. It is obvious that the provision of 
a jacket, and of the elaborate appliances necessary 
for the circulation of water in the moving piston 
and exhaust-valve, must be largely responsible for 
the great weight and cost of large engines of this 
type. 

For many purposes these disadvantages might 
not in themselves be serious, having regard to 
the superior economy, were it not that there are 
secondary effects of this method of cooling which 
tend to make a large engine unreliable in working. 
In order that the heat may be caused to flow from 
the inner surface of the metal where it enters to 
the outer surface where it is removed, there must 
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be a difference of temperature between these sur- 
faces proportionate to the thickness. The necessary 
difference is of the order of 50° C. per inch, and, 
while not of much moment in small engines, it 
may become serious in large sizes where the 
cylinder-walls are in places 8 inches thick or 
more. Furthermore, it is difficult in large engines 
to secure an adequate circulation about all parts of 
the cylinder-walls and piston, and some parts may 
become much hotter than others. The inequalities 
of temperature so set up in the metal are detri- 
mental in two ways. In the first place they cause 
stresses, which are very liable to crack a casting 
already (by reason of the double wall required to 
form the jacket) difficult enough to design and 
manufacture. Secondly, the overheating of certain 
parts of the inner surface, whose temperature, as 
pointed out, is much above that of the water, is ° 
apt to cause pre-ignition of the charge, especially 
if deposits of carbon or tar are formed. Such 
deposits on a surface already overheated may, 
owing to their poor conducting power, easily reach 
a temperature sufficient to fire the charge before 
the proper time. Pre-ignitions so caused, apart 
from their effect in reducing the efficiency and 
power of the engine, are a source of danger, 
because they cause an excessive development of 
heat, especially in the neighbourhood of the pre- 
igniting point, and also result in higher maximum 
pressures. In consequence of the dangers of over- 
heating, it has been found impossible to work gas- 
engines, especially of large size, continuously at 
the maximum power which they can develop. In 
order to obtain at all satisfactory results it is 
necessary to use weak mixtures, and even so 
trouble is apt to arise for the reasons stated. If 
it were possible to allow large gas-engines to work 
continuously at the maximum power which they 
are capable of developing for short periods, the 
cost per horse-power would be reduced by from 
20 to 40 per cent. 

Cooling by Internal Injection.—When once these 
difficulties and their cause have been clearly stated, 
it seems fairly obvious that they can be overcome 
by applying the cooling medium on the inside of 
the cylinder instead of to the outer surface. If 
water can be injected internally against the sur- 
faces to be cooled, the heat is removed on that 
side of the metal on which it is generated, and 
therefore there is no heat-flow through the metal 
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and no difference of temperature between the inner 
and outer surfaces. The water may be distributed by 
means of jets, so that each part receives it in propor- 
tion to the rate at which it receives heat from the 
hot gases. Thus the engine can be maintained at 
substantially the same temperature all over, and 
the stresses due to unequal heating may be elimi- 
nated. A simple single-walled casting can be used 
for the cylinder, resulting in a great saving in 
weight and cost and in improved reliability, on 
account of the elimination of casting stresses. 
The arrangements for cooling the piston, which 
are necessary in large engines, can be dispensed 
with—a point of great importance, because these 
arrangements, besides being costly, frequently give 
trouble, and their failure may easily result in 
wrecking the engine. Finally, pre-ignitions are 
entirely prevented, for even a thick deposit of 
carbon, being cooled by the projection of water 
against the surface into which the heat flows, is 
kept at a temperature much below that full red 
heat which is necessary to fire the charge. 

The idea of introducing water into an internal- 
combustion engine is not new. It is a common 
practice in oil-engines to introduce water along 
with the oil in order to enable the compression to 
be raised, and water has been sprayed into gas- 
engines for the purpose of preventing pre-ignition. 
Proposals have also been made to introduce water 
for the purpose of cooling parts of the metal. 
None of the latter, however, has been a practical 
success, if, indeed, they have ever been more than 
suggestions on paper, apparently because their 
originators did not appreciate the conditions which 
must be satisfied if the injected water is to act as 
an effective cooling agent. Of these the most 
important is that the water must be projected in 
comparatively coarse drops or jets directly against 
the surfaces to be cooled, so that it reaches these 
surfaces in the liquid form without much loss by 
evaporation on the way. Further, it must be 
distributed properly, so that each portion of the 
metal receives water in the proportion in which it 
receives heat. If the water be turned into steam 
before reaching the metal, it will not exert any 
cooling effect except indirectly by lowering the 
temperature of the flame, and such lowered tem- 
perature is accompanied by a considerable loss of 
efficiency.* If the water is not properly distri- 
buted, those portions of the cylinder-walls and 


* As there exists, even now, some misapprehension about 
this point, it may be well to explain it rather more fully. 
Suppose that water to such an amount that its evaporation 
would absorb, say, one-tenth of the heat of combustion, is 
injected into the cylinder at the moment. of explosion, and 
that the whole of this water is evaporated in the flame and 
before it reaches the walls. The effect on the flame tempera- 
ture will be substantially the same as though the supply of 
the combustible gas had been diminished by the amount 
required to evaporate the water, that is, in the ratio of 10 to 
9, and there will be a corresponding reduction both in the 
flame temperature and in the flow of heat from the hot 
gases to the walls. Thus the heat which must be removed 
by the jacket-water or by evaporation of liquid on the walls 
will be reduced by roughly one-tenth of itself, or, say, from 
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piston which do not receive an adequate supply 
must lose by conduction to the properly cooled 
portions the heat which they receive, and, in 
consequence of the inequalities of temperature so 
set up, an important advantage of this method of 
cooling (substantially uniform temperature) is lost. 
It is of no use to inject the water in a fine spray 
produced by an atomizer, or to introduce it into the 
gas- or air-pipe, so that it is carried in suspended 
in the incoming charge or (as is often done in oil- 
engines) to spray it in along with the oil. Though 
some of these devices have proved useful for the 
prevention of pre-ignition and for the softening of 
the explosion, none of them is effective for the 
purpose of cooling. For that purpose it is neces- 
sary to project the water positively and directly 
against the metal surfaces, by means of properly 
arranged nozzles in a rose, or its equivalent, pro- 
jecting into the combustion-chamber. 

The method of internal injection described in 
this paper embodies this principle. Cold water is 
injected through a hollow casting projecting into 
the combustion-chamber and provided with a 
number of holes or small nozzles about 54, inch in 
diameter. The jets so formed are comparatively 
coarse, so that even when projected into the flame 
the water reaches the part of the wall against 
which it is directed with but little evaporation 
on the way. The jets are directed to all parts 
of the surface of the combustion-chamber and 
against the face of the piston. 

The projection of liquid water against the walls 
and the proper distribution of that water are the 
first essentials of effective cooling by water-injec- 
tion; but there are other conditions which must 
be satisfied in order that the system may be a 
practical success. It is the experience of all who 
have had much to do with gas-engines, that when- 
ever liquid water has by accident or design been 
allowed to accumulate on the inner surface of the 
cylinder, it has been found to have very deleterious 
effects. Most producer-gas contains a certain 
proportion of sulphur dioxide. This dissolves very 
readily in cold water, forming sulphurous acid 


30 per cent. of the heat of combustion to 27 per cent. The 
absolute reduction in heat-flow is only of the order of one- 
third of the heat of evaporation of the water, and it is 
obviously impossible by this means to reduce the heat-flow 
to such a point that an external water-jacket can be dis- 
pensed with. Moreover, evaporation of water in the flame 
is accompanied by a considerable reduction in thermo- 
dynamic efficiency, because the suppression of the heat 
required for the evaporation of the water is only very 
partially counteracted by the added pressure due to the 
formation of the steam. Roughly speaking, any reduction 
in heat-flow due to evaporation of water in the flame must 
be accompanied by a reduction of the same order of magni- 
tude in the work done. 

On the other hand, water which reaches the walls in the 
liquid form and is there evaporated, absorbs out of the heat 
given to the walls by the gas the whole of its own heat 
of evaporation, and there is no loss of thermodynamic 
efficiency, because the heat used is waste heat which in 
a jacketed engine would go to warm the cooling water. 
Any steam formed in this way is pure gain, and, if anything, 
there is an increase in the work done. 
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which rapidly corrodes any metal surface with 
which it may be in contact. Thus if the cylinder- 
walls are allowed to become and remain wet, they 
are rapidly destroyed by corrosion. Even when the 
gas does not contain sulphur dioxide, liquid water 
spoils the working of the engine by washing away 
the lubricant. 


When the author first began to consider the use 
of internal injection as a means of cooling, these 
difficulties of corrosion and lubrication seemed to 
be an insuperable bar, until it occurred to him that 
they could probably be overcome by the simple 
device of regulating the amount of water injected 
in such a way that the temperature of the whole of 
the engine is kept well above 100° C. Under such 
conditions (which of course are only rendered 
possible by the absence of all external water- 
cooling) every drop of injected water is boiled 
when it reaches the walls, and no liquid can 
accumulate. The large drops of water projected 
from the nozzles can dissolve but little gas on their 
way to the walls, for their surface is relatively small 
and they are only in contact with the gas for a 
fraction of a second. What little they do absorb 
is at once driven off when they strike the hot metal, 
because the water is almost instantly converted 
into steam. That corrosion may be completely 
prevented in this way has been proved by actual 
trials, of which further particulars are given later. 

The practical application of this system of 
cooling has been much facilitated by a discovery 
made by the author soon after he began experi- 
menting with it. It was well known from the 
experiments of Dr. Dugald Clerk, the author, and 
others, that the rate of heat-flow from the gas into 
the metal is far more rapid at, and soon after, the 
moment of ignition than at any other time. It 
seemed likely from these experiments that for 
practical purposes the heat-flow into the barrel of 
the cylinder during the last three-fourths of the 
expansion stroke might be so small compared with 
that in the first period that direct cooling of this 
portion of the cylinder could be dispensed with 
altogether. This anticipation has been found to 
be correct. It is sufficient to inject water on to 
the surface of the combustion-chamber and the 
head of the piston only, the whole of the cooling of 
the barrel being effected by conduction into the 
piston which is itself kept cool by the projection of 
water on to the head when it is near the in-centre. 
This, of course, is the opposite of what occurs in a 
jacketed engine, in which the heat flows from the 
piston into the jacketed barrel. By taking advantage 
of this fact, the application of water is confined to 
places where it can do no harm, none falling on 
the sliding surfaces. This is a point of some 
importance if the water contains much dissolved 
matter. The experimental engine described below 
has been worked for some thousands of hours and 
is now working with a very hard water containing 
about 0°35 gramme of salts tó the litre (254 grains 
to the gallon), so that the surface of the combustion- 
chamber and the face of the piston have become 
thickly encrusted with salts. Yet no trouble 
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whatever has arisen, because no water has been 
allowed to fall on the sliding surfaces. The absence 
of pre-ignition under such conditions is also note- 
worthy and shows the efficiency of this method 
of cooling. 


TRIALS OF ENGINE. 


Description of Engine and Injection Apparatus.— 
In order to put these ideas to a practical test, 
a Crossley engine, 114 ins. diameter by 21 ins. 
stroke, rated at 40 b.h.p. (with coal gas) at 180 
revolutions per minute, was fitted with a new 
cylinder consisting of a plain barrel without any 
water-jacket. The valve motions were retained, 
and the valves and the shape of the combustion- 
chamber were the same, the only change being the 
removal of all external water-cooling. It was 
therefore possible to make an accurate comparison 
between the performance of the engine with the 
new system of cooling, and the results of the 
measurements of fuel economy and the tempera- 
tures of the piston and other parts of the engine 
which had been made by the author on the same 
engine when jacketed.* The compression ratio in 
the engine is 6°37, giving a compression pressure of 
about 175 Ibs. per square inch abs. This is higher 
than is usual and proved, when the engine was 
jacketed, to be too high for ordinary practical 
working. The successful working of the new 
cylinder therefore constitutes a satisfactory proof 
of the freedom from pre-ignition which is charac- 
teristic of cooling by water-injection. 

The injection-rose is a hollow casting, projecting 
into the combustion-chamber. There are about 
twenty-five holes in the rose, each #,inch in 
diameter, and the jets proceeding from these are 
directed against all parts of the combustion- 
chamber and piston-head. There is no jet on 
to the exhaust-valve, as it has been found that the 
drip from the rose is sufficient to keep this cool. 
The water is injected by a simple plunger pump of 
the same kind as that used for the injection of fuel 
in Messrs. Hornsby’s oil-engines. It is driven by 
a cam on the yalve-shaft, whereby a charge of 
water is injected once in a cycle. The pump-stroke 
commences about 30° before and finishes about 30° 
after the point of ignition, so that water only goes 
in at a time when practically the whole of the 
sliding surface of the barrel is covered by the 
piston. 

Fuel Economy and Consumption of Water.—Im- 
mediately after erection with the new cylinder, the 
engine was run continuously for 120 hours on an 
electrical load with coal gas. Continuous obser- 
vation was kept of the gas consumption and of the 
load. The engine developed during this period 
43 b.h.p. on the average, and ran very smoothly 
and steadily. The average mean effective pressure 
was 101 lbs. per square inch. When jacketed, the 
engine would not develop more than 40 b.h.p. con- 


* These tests are described in the following papers: 
Proceedings, I.Mech.E., 1907, Parts 3-4, p. 863. Jbid. 1908, 
Parts 1-2, p. 417. Proceedings, Inst.C.E., Vol. CLXXVI., 
1908-9, Part 2. 
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tinuously without overheating, and mixtures giving 
a mean pressure of more than 100 lbs. per square 
inch produced excessive maximum pressures (over 
500 lbs.) with violent thumping explosions, The 
reduction in maximum pressure, under these cir- 
cumstances, by water-injection is over 100 lbs. per 
square inch, and the effect is very marked, the 
explosion becoming almost inaudible. This effect 
of the presence of steam in the explosive charge is 
of course well known, but the quantity of steam 
formed in an engine cooled in this manner is so 
large that it constitutes a substantial advantage of 
the method. It will be noticed that the formation 
of the steam does not involve any thermodynamic 
loss, such as occurs when water is sprayed into the 
cylinder in an atomized condition and evaporated 
before reaching the walls, since the heat used is 
that which would otherwise be wasted in the 
jacket-water. -~ 

The quantity of water used on this trial was on 
the average 102 lbs. per hour, equivalent to 2:4 Ibs. 
per b.h.p.-hour. The temperature of the engine 
varied from 150° to 180° C. No water was visible 
on the piston or the spindles of the valves, and 
when the engine was stopped at the end of the trial 
the inside of the combustion-chamber was found 
to be perfectly dry. When the engine was jacketed 
and giving the same power for short periods the 
jacket-water removed about 67,000 B.Th.U. per 
hour, which would be sufficient to evaporate 
108 lbs. of water at a temperature of 20° C. under 
atmospheric pressure. The agreement between the 
available heat and the amount of water evaporated 
is satisfactory, such difference as there is being 
accounted for partly by greater radiation loss con- 
sequent on the higher temperature of the engine, 
and partly by the reduction in flame temperature 
produced by the steam, which somewhat reduces 
the total amount of heat passing into the walls. 

The engine consumed in this trial 15 cubic 
feet of Cambridge coal gas per b.h.p.-hour reckoned 
at atmospheric temperature and pressure. This is 
approximately the same as it burnt when develop- 
ing the same power for short periods when jacketed. 
Tests at other loads have shown that with a weak 
mixture the gas consumption is slightly increased 
by the water-injection, but with very strong mix- 
tures it is a trifle less. The difference, however, 
does not exceed 5 per cent. either way, and on the 
average it may be said that the economy is un- 
affected by the use of this method of cooling. 

Reliability and Wear under ordinary Working 
Conditions.—After the trial just described, the 
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engine was put to drive a dynamo in a factory 
engine-room, Its speed was increased from 180 to 
195 revolutions per minute, It was left in the 
hands of the ordinary engine-room staff for several 
weeks; and was worked continuously for long 
periods of time at excessive loads. During this 
time it developed at times 50 b.h.p. with coal gas 
for several hours together—an increase of 25 per 
cent. on the maximum continuous load which it 
could safely carry when jacketed. Since then the 
engine has been brought to Cambridge, and is now 
engaged in regular service with a suction-producer 
driving the workshops and producing electric 
current for the engineering laboratory. It is left 
to itself like an ordinary gas-engine, giving no 
trouble at all, and has now been in regular work 
for two years, the total time of running being 
5,000 hours. 

Anthracite coal is used in the producer, and this 
coal contains a considerable proportion of sulphur. 
Yet there has been no trace of corrosion in the 
engine. That the corrosion would be rapid if 
liquid water were allowed to accumulate is shown 
by the experience with the nozzles in the injection- 
rose. These nozzles are, of course, continually in 
contact with water, and were at first found to 
corrode away rapidly. After many trials a suit- 
able material has been found which lasts very 
well. Some corrosion has been observed at the 
bends of the exhaust-pipe where the gases impinge 
on the metal, and corrosion in the exhaust-pipe is 
also liable to occur at any place where water can 
accumulate. This, however, is not serious or rapid, 
and such as it is can easily be avoided by suitably 
arranging the pipe. Except at these points, no 
corrosion has been observed anywhere, and the 
experience of this engine has completely proved 
that the necessary and sufficient condition for the 
prevention of corrosion is that the engine should 
be kept so hot that all the water is boiled. 

The cylinder was at first lubricated with a thick 
oil, such as is used with superheated steam in 
steam-engines. A gallon of this oil, costing 3s. 3d., 
lasts for 160 hours, equivalent to about one farthing 
per hour, or, say, 0°006d. per b.h.p.-hour. The 
lubrication was entirely satisfactory. During the 
past year “Super Mazoot” oil supplied by the 
Henry Wells Oil Company has been used. This 
oilis much cheaper, but it is not quite so clean. 
The balance of advantage remains with it, how- 
ever, and its use is being continued. Accurate 
measurements of the cylinder and piston have 
been made, with the following results :— 


AS 
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» crank end 11:490 
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It is quite certain that the combined wear (on 
cylinder and piston together) in the course of 
4,000 hours has nowhere exceeded one-hundredth 
of an inch. Over the greater part of the surfaces 
it is much less, and in many places the tool-marks 
are still visible. 


Regulation of Water-supply.— The ordinary 
working temperature of the cylinder is about 
160° C., but the engine will run satisfactorily at 
any temperature between 120° C. and 200°C. In 
order to keep the temperature between these limits, 
some regulation of the water-supply in accordance 
with the load is necessary. In the engine under 
consideration, which governs by hit and miss, this 
regulation is effected by coupling the pump to the 
‘governor, so that the pump only takes a stroke 
when the engine takes gas, This method of regu- 
lation gives rather too much water at very low 
loads, but is satisfactory between the limits 
one-third and full load. With a throttle governor 
it is easy to connect the gas-supply and the water- 
supply in such a way that the correct amount of 
water is delivered at all loads. 

When starting the engine cold, the adjustment 
just described gives too much water, and some of 
the water must be by-passed until the engine is 
warmed up. This may be done by hand, for 
which purpose a small screw-down by-pass valve, 
admitting of fine adjustment, is provided. In 
large engines there is no reason why hand adjust- 
ment should not be used during warming up, since 
there must be some one attending to the engine 
during this period. In smaller engines, however, 
it is important to make the whole thing automatic. 
For this purpose a simple form of thermostat has 
been designed, which opens the by-pass valve if 
the temperature falls too low. The design of a 
thermostat which could be relied upon proved to 
be difficult, but the difficulties have now been 
overcome, and a very simple and cheap form has 
been devised. It has been in use for some months, 
and is quite satisfactory. Once adjusted, it need 
never be touched, and the engine can be started up 
in the morning day after day and left to itself, no 
attention whatever being paid to the water-supply. 
This thermostat, though especially valuable for 
small engines when it is desired to reduce the 
attendance to a minimum, will be of use also for 
larger sizes, since it deals automatically with 
changes in the quality of the gas. 

Safety Plug.—lIt is one of the advantages of this 
method of cooling that failure of the water-supply 
—such as may occasionally occur owing to the 
pump-valve sticking—entails nothing worse than a 
temporary shut-down. If the water-cooling of the 
piston in a large gas-engine is stopped for a few 
minutes the engine is very likely to be wrecked by 
the seizing of the expanding piston in the cold 
cylinder, But if the engine is cooled by injection, 
nothing of the kind can occur, because the various 
parts of the engine all heat up together. If the 
water-supply be shut off, the engine heats up quite 
slowly, and if unattended it stops by the occurrence 
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of pre-ignitions arising usually from the injection- 
rose. Even in a 36-inch cylinder it has been 
found that no serious harm is done by such an 
event. 

In order to minimise the inconvenience, and to 
guard against any danger arising from failure of 
the water-supply, however, the engine is provided 
with a fusible plug, screwed into the wall of the 
combustion-chamber. Should the temperature 
rise above about 200° C.—quite a safe working 
temperature—the plug melts and the noise of the 
escaping gases warns the attendant. This simple 
device has been thoroughly tested, and has been 
found absolutely reliable. If, with the engine 
running at full load, the water be shut off com- 
pletely, the engine heats up quite slowly, taking 
perhaps ten minutes or a quarter of an hour to 
reach the point at which the plug goes. There is 
thus ample time, before the engine becomes 
dangerously overheated, to reduce the load (if 
necessary) and to attend to any small defect, such 
as a stuck valve or blocked pipe. A screw-down 
valve is provided for closing the hole made by the 
fusion of the plug, so that it is not necessary to stop 
the engine for its replacement until a convenient 
time. 


Trials of Large Engines.—From the nature of 
this method of cooling it seemed almost certain 
that its effectiveness would be independent of the 
size of the engine. Each square foot of metal 
receives a certain amount of heat from the gas, and 
it is only necessary to deliver to that square foot as 
much water as will be evaporated by the heat which 
it receives. The heat received per unit area is 
greater in a large engine than in a small one, but 
it did not seem probable that this would materially 
affect the matter. The truth of this anticipation 
has been proved by applying the method to the 
cooling of larger engines—one an engine of 18% ins. 
bore giving 105 b.h.p., the other a 1,000 h.p. 
Oechelhauser engine of 36 ins. bore. To the 
makers and owners of these engines—the National 
Gas-Engine Co. and Messrs. W. Beardmore & Co. 
—the author is much indebted for the facilities 
given. In each case the water was simply run out 
of the jackets, the injection-rose fitted, and the 
engine put again to its ordinary work, which was 
that of supplying electric power to the factory. 
The trial on the large Oechelhauser engine is 
perhaps the more interesting. Three injection- 
roses were at first used, spaced equally round the 
combustion-chamber and midway between the 
pistons. There were forty-five jets, each ,-in. 
diameter, arranged to deliver water all over the 
piston-heads and the surface of the combustion- 
chamber. The pump was driven by an eccentric on 
the side-shaft and was fitted with a valve which 
confined the delivery of water to the period 45° 
before and 45° after the in-centre, the rest of the 
pump stroke being by-passed. There were two 
thermo-couples in each piston-head and a number 
of thermometers in different parts of the barrel; 
and the temperatures were controlled by adjusting, 
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by means of throttle-valves, the flow of water to 
the different roses, With no water in the jackets 
or pistons, the temperature of every part of the 
engine when on full load could be kept between 
100° and 200° C. The engine was taking full load 
within a few hours of fitting the apparatus, and 
ran for 30 hours without a stop. After stopping 
for a short time for adjustments, it ran con- 
tinuously for 70 hours under the same conditions, 
taking the ordinary factory working-load, which 
would fluctuate about an average of 800 b.h.p. 
Failure of the water-supply, which occurred once 
or twice in consequence of the temporary nature 
of the pump gear, did no harm beyond causing 
some pre-ignitions from the roses and necessitating 
a reduction of load for a short time. In fact, the 
engine heats up so slowly and uniformly that there 
is ample time to deal with such a failure before 
anything serious happens. The quantity of water 
used was about 2°4 lbs. per b.h.p.-hour, and it is 
interesting to note that this quantity seems almost 
independent of the size of the engine. This is in 
accordance with the recent developments of gas- 
engine theory, according to which the heat loss 
from flame, being largely due to radiation, increases 
greatly with the depth of the flame, so that the 
heat-flow per square foot into the metal of a large 
engine is bigger than in a small engine, though 
the flame temperature may be the same. 

The trials of this large engine, which continued 
for a considerable time, proved beyond any question 
that the largest cylinders now built can be cooled 
entirely by water-injection, if applied in accordance 
with the principles here enunciated. They also 
showed, however, as might be expected, that for 
ordinary commercial use the cylinder must be 
properly designed with a view to the employment 
of this method of cooling. The most obvious point 
is that the cylinder must be a plain barrel without 
any jacket. In the Oechelhauser engine the jacket 
could only be removed, and the liner exposed, just 
round the combustion space. The rest of the 
barrel was surrounded by the jacket, which not 
only made access difficult for the measurement of 
temperature, etc., but also (the water space being, 
of course, filled with air) formed a most efficient 
heat insulator, thus greatly complicating the 
problem of cooling. Some trouble was experienced 
because of this, in controlling properly the tem- 
perature of the exhaust ports and of the cylinder 
near them. Further, a good deal of hand regula- 
tion of the water was required, as the means of 
automatic regulation which have since been 
perfected were not available at that time. In fact, 
the experiment of running a 1,000 h.p. jacketed 
cylinder without any water in the jackets was 
rather in the nature of a tour de force, and did not 
prove to be the best way of developing the idea 
commercially and in detail. It was, however, an 
interesting and striking experiment, which showed 
in a most convincing way the great capacity of the 
method of internal injection. The whole injection 
apparatus was made and put together in Cambridge ; 
it cost about £20, and within a few hours of fitting 
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it on the engine it was doing all the work of the 
complicated and. costly plant—cooling tower, 
centrifugal pumps, 8-inch water-mains, and the 
like—which is necessary for the cooling service of 
an engine of this size when jacketed. 


INDIAN STATE TECHNICAL 
SCHOLARSHIPS. 


A great deal of interesting information with re- 
gard to the working of the Indian State Technical 
Scholarship system is contained in a Blue Book 
recently published.* 

Since the scheme came into operation in 1904, 
66 natives of India had, up to March 31st, 1912, 
been granted scholarships of £150 per annum by 
the Indian Government for the study of technical 
subjects covering a wide field of industry. Of 
these, 20 were graduates of Indian universities, 
2 had graduated at English universities before 
obtaining the scholarships, 27 had received some 
technical instruction in India, while 30 were stated 
to have had some practical experience of the 
industry which they were sent to this country 
to study. 

In 1912 a committee was appointed which con- 
sisted of Sir Theodore Morison, K.C.1.E. (Chair- 
man), Sir K. G. Gupta, K.C.8.1., Mr. J. H. 
Reynolds, M.Sc., and Professor W. E. Dalby, “ to 
inquire and report as to the facilities available for 
Indian students for industrial and technological 
training in this country, with special reference to 
the system of State Technical Scholarships estab- 
lished by the Government of India in 1904.” The 
committee proceeded in turn to Glasgow, Leeds, 
Manchester, Birmingham, and London, taking 
evidence from a considerable number of witnesses 
concerned with the education of Indian students 
in these centres. The principal questions which 
the committee set themselves to answer were :— 

1. How do Indian students acquit themselves at 
British universities and technological schools? 

2. Is practical experience in workshops and 
manufacturing concerns an essential part of in- 
dustrial training, and, if so, can Indian students 
get it? 

3. Do Indian technological students succeed in 
finding employment on their return to India ? 

As to the first question, it appears that as a 
general rule Indian students do well at the 
universities and technological schools of this 
country, and that they are quite up to the average 
capacity of their classes. If they have studied 
science in India up to the standard of the B.A. or 
B.Sc, degree, they are rather better equipped on 
the theoretical side than the majority of their 
class-fellows. If they have read up to the inter- 
mediate standard on the science side, they can 
with hard work keep up with their classes; but if 


* Report of a Committee appointed by the Secretary of 
State for India to inquire into the System of State Technical 
Scholarships established by the Government of India in 
1904. [Cd. 6867.] 1s. 5d. 
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they have only passed the intermediate on the 
arts side, or the matriculation examination of an 
Indian university, they cannot take full advantage 
of the instruction given. As a rule, students who 
have had practical experience of an industry derive 
great benefit from the teaching given in this 
country and do well, while those who have had no 
previous acquaintance with an industry do badly, 
Indian students of engineering are handicapped 
by their general ignorance of machinery, and by 
the inadequacy of the training in drawing which 
they have received in India. 


On the second question the committee find that 
practical experience in works is indispensable for a 
complete industrial training. The period for which 
Indian students stay in this country is usually too 
short to permit them to take full advantage of 
such practical training as is open to them. In 
those industries in which apprenticeship is the 
custom Indian students are accepted along with 
British students. There are industries to which 
they are unable to get admission as apprentices by 
their own unaided efforts, but a careful inquiry 
conducted by the India Office would probably dis- 
close the names of some firms in almost every 
industry ready to offer to a certain number of 
selected Indians facilities for obtaining the requisite 
practical experience, 


On the third question the committee could only 
secure scanty evidence; but from this it would 
appear that Indian technical students, provided 
they are properly selected and trained, usually do 
find employment in India sooner or later; and 
although the pioneering of large industries by in- 
experienced students is not to be expected, small 
concerns are springing up which do afford oppor- 
tunities to returned scholars and which are likely 
to perform a very useful function in the industrial 
development of India. 


The committee then proceed to make a number 
of general recommendations with regard to the 
type of men who would be likely to profit most by 
the scholarships, and these are followed by further 
recommendations regarding particular industries. 
Incidentally the report contains much valuable 
information as to*the education of students 
destined for industrial careers, including a remark- 
able paper on “The Training of Engineers in the 
United States,” read by Professor Dalby before 
the Institution of Naval Architects. 


THE MURRUMBIDGEE IRRIGATION 
SCHEME IN NEW SOUTH WALES. 


Tt was not till close upon a hundred years after the 
settlement of Australia that it came to be realised 
that the rich chocolate soil of the western plains of 
the Mother Colony was capable of yielding agri- 
cultural products of first-class quality. For all 
those years, and with slight exceptions up to the 
present, these enormous regions were abandoned to 
sheep and cattle, the returns from which, more 
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especially as railway construction advanced, were 
small in comparison with what might have been 
obtained had the land been cultivated for wheat. 
True, the rainfall was light, but even where, in 
these later years, cereals have been grown in these 
districts, production in the good years has been so 
great that it more than balanced the deficiency of the 
bad ones. It is well known that semi-arid lands 
are frequently particularly rich in plant food. The 
reason given is that soils are formed from rocks by 
their gradual pulverisation and chemical decom. 
position under atmospheric agency. The weather- 
ing process is accompanied by the formation of 
new compounds—factors of fertility —of which 
some are soluble and some insoluble. Where 
the rainfall is abundant the soluble constituents, 
including the compounds of the alkalies, potash 
and soda, are wholly, or in part, drained away 
down the rivers into the ocean, whereas where 
the rainfall is very light they must remain in 
the soil. Analysis of the arid soils of New South 
Wales, as well as the practical cultivation tests 
which have been made, bear out these conclusions 
as to the relations of dryness and fertility. The 
application of irrigation water is gentle, like that of 
light rainfall, hence the abstraction of the soluble 
constituents only takes place in a limited degree, 
so that it is clear that if irrigation is applied, there 
is not only plenteousness in the good but in the 
drought years, and, in the case to which we are 
about to refer, a substantial addition to the food 
supply of the Empire will be the result. 


It is now nearly thirty years since the poten- 
tialities of irrigation in New South Wales were 
sufficiently realised to lead to the appointment 
of a Royal Commission on the subject, and it took 
nearly a quarter of a century after its report was 
issued before practically anything more useful than 
the flow of ink in the reports and plans resulted. 
Then, as if to make up for lost time, one of the 
most gigantic schemes in the world for the flow of 
water to the thirsty soil was put into action by the 
State Government. This delay was perhaps the 
more remarkable in that the topography on which 
the scheme was founded, seemed to call aloud for 
utilisation. Many years ago, an Australian bishop 
refused to order prayers for rain till the inhabitants 
did something to prevent the ample existing supply 
in certain places rushing away uselessly to the sea. 
One wonders if this sensible prelate had anything 
in his mind about the almost ready-made, but long 
neglected, irrigation opportunity which is the 
subject of this article. Nature has founded in the 
south-east of the State of New South Wales a 
combination of conditions so favourable to an 
economical issue in this respect, that it is safe to 
say that nothing like it is likely to be found in any 
other part of the world. This will be seen from the 
following brief description of the work which is 
already partly in use and is nearing completion. 

The lands to be irrigated—1,300,000 acres in one 
block—which have been acquired by the State 
Government, are on the banks of the Murrum- 
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bidgee, irrigation at present being limited to its 
north side. The waters from the river are carried 
through them by a main canal 132 miles long with 
a 34-mile branch, and many-miles of tributary 
channels. The offtake from the river is at 
Berembed, not far from the town of Narandera, 
where|a rocky dyke across the river favoured the 
construction of a small weir which, pierced by a 
lock to preserve navigation rights, will enable the 
partially held-up waters to be led into the canal, 
The waters of the Murrumbidgee, however—fed 
chiefly from the lofty tableland of south-eastern 
Australia, some of it derived from melted 
snows 300 miles away—are liable to severe 
fluctuations, forming a mere driblet for long 
intervals, and at times causing disastrous floods, 
one of which practically destroyed the town of 
Gundagai, rebuilt later on a higher level; hence, 
no scheme which did not regulate this supply would 
be of any use to supply the irrigation works below 
Narandera, as just when water was most needed 
little or none could be had, and when available it 
might be too excessive to be retained, and would 
be sent down wastefully to the sea. The conditions 
in this respect were therefore similar to those which 
led to the construction of the Aswan barrage, which 
holds back the Nile, and lets its waters flow at the 
pleasure of man for his needs instead of following 
Nature’s caprices. 


With the same beneficence of Nature which 
provides the rocky dyke at Berembed, the basin 
furnishing the chief waters of the Murrumbidgee— 
5,000 square miles in extent—has only an outlet 
for them to the lower country through a deep 
gorge at a place called Burrinjuick, through which 
the river passes. It is clear that where such a 
condition exists the building of a great wall across 
the river gorge, with suitable outlets sufficient to 
carry away the average flow, constitutes a perfect 
regulator. This is the great work which is now 
being done. The engineering difficulties in the 
construction of dams depends on the amount of 
the pressure of the water behind them, and as 
this increases endrmously with the height, the 
Burrinjuick dam, from this point of view, stands 
higher than the Aswan, which even now, as raised, 
holds up a maximum depth of about 75 ft. of water, 
while the Australian dam impounds 280 ft. at its 
deepest point. The gathering ground comprises 
5,000 square miles with a rainfall amounting from 
20 to 70. ins., and the reservoir, when full, will 
comprise as much water as is contained in Sydney 
Harbour, which is capacious enough to hold all the 
fleets of the world. No irrigation is required in 
the neighbourhood of the dam, as the river flows 
through fertile undulating country with a sufficient 
rainfall for the 220 miles which intervene between 
the reservoir and the scene of operations. Above 
the latter the Murrumbidgee, like most other 
rivers, adds to its drainage and volume as it pro- 
ceeds, but below, on the flat country, like many 
other Australian rivers, it actually diminishes in 
volume during its course, and becomes only a com- 
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paratively small stream at all seasons of the year, 
where, 300 miles further down, it flows sluggishly 
into the Murray River. The reason of this is that 
the flat-country spreads out these rivers into wide 
Shallow lagoons, where evaporation under the 
fierce western sun, aS well as probably percolation, 
disposes of a great quantity of their valuable water. 
It is evident, therefore, that if these rivers are to 
be used for irrigation in the dry flat west, they 
must be, so to say, caught young at favourable 
points in the high country before they reach the 
class of country which contributes to their wasteful 
dispersion. 

The dam is of Cyclopzan concrete, 240 ft. high at 
its maximum section, and 18 ft. wide at the top. 
The up-stream face is nearly vertical, being slightly 
battered down to the base. The down-stream face 
shows a curve concave to down-stream to 60 ft. 
below the crest, so as to make the dam about 
36 ft. thick at that point. Then there is a slope 
of 14 to 1, for a vertical depth of 90 ft., at which 
point the dam is about 90 ft. thick. Then follows 
another curve in the same direction, for 50 ft. 
vertical, to a level 40 ft. above the base. From 
this point the face is vertical, and finishes at 
176 ft. from the inner toe of the foundation. 


In plan the dam will be 784 ft. in length along 
the crest, which is curved convex to up-stream to 
a radius of 1,200 ft. The wall is being built up 
in a series of units, each representing the average 
quantity of concrete that can be placed in one day. 
These units break joint in every direction, so as to 
imitate masonry construction and minimise defects 
due to remission of work. The outlets consist of 
four 4 ft. 6 in. pipes, passing through the dam near 
the foundation, and controlled by valves, and two 
byewashes at the top, one at each side of the dam. 
The reservoir will form a lake of 20 square miles in 
extent, backing up the river for 41 miles, and two 
important tributaries for 15 and 20 miles re- 
spectively. 

Not only as regards the site of the dam, but in 
connection with other circumstances, kind Nature 
has helped them who were so slow in ‘helping 
themselves. The sides of the gorge are of granite, 
from which are being taken the solid blocks which 
make the ‘‘plums”’ of the concrete forming the 
dam, which is founded on the same granite bed, 
while the sand is found also close by, thus saving 
one of the great items of cost in many engineering 
works, viz., transport to the site of its chief 
materials. Cement, plant, and labour only, the 
latter for the most part transporting itself, had to 
be carried to the work. Moreover, the solid 
granite foundations when opened out exhibited 
holes, which, when filled with the concrete of the 
dam, caused its artificial rock construction to be 
keyed into the natural base below it, helping to 
resist any tendency of the great wall to slip hori- 
zontally under the water pressure. It is largely 
due to these circumstances that the estimated cost 
of the dam, notwithstanding the high price of the 
labour, comes to about £750,000, which is roughly 
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equivalent to £1 per acre-foot of water held back, 
much less, it is believed, than the cost of any 
Similar work elsewhere. For example, owing 
largely to the less favourable data in these respects 
existing at Aswan, that work has cost about £2 7s. 
per acre-foot of water conserved. It might be 
explained for the benefit of the unprofessional 
reader, that an acre-foot of water represents the 
quantity that would lie one foot deep on an acre 
of land. Then there are the 220 miles of natural 
channel to the irrigation settlement, represented 
by the bed of the river in its ordinary flowing con- 
dition, which in some other schemes would have 
necessitated the digging of an expensive artificial 
canal. Here it might be said that, as some have 
advocated, had irrigation in the irrigable districts 
preceded rather than followed the construction of 
railways and roads, which are provided to take away 
the produce of the country to which irrigation will 
have added so much, a considerable saving might 
have been made in their construction. For example, 
the numerous railway and road bridges over the 
Murrumbidgee have had to be constructed five or 
six times as wide as the ordinary river channel, so 
as to provide for the passage of the occasional 
heavy floods, which will cease with the regulation 
of the discharge, consequent on the completion of 
the dam. 

Now something must be said as to the irrigation 
settlement to which water is being already applied 
from the reservoir, though the dam has not yet 
reached its full height. The settlement is under 
the control of an irrigation Trust, whose officers are 
the executive. The rivers falling into the main 
river between the great dam and the weir add, of 
course, though unregulated to the same extent, to 
the irrigation supply, and a flow of 2,000 cubic feet 
of water per second will be available for irrigation 
purposes. The main irrigation canal is 64 ft. 
wide at the water-level with a flow 8 ft. deep, 
equal to a present discharge of 1,000 cubic ft. per 
second, and this capacity will eventually be doubled. 
Distributary canals carry the water to each separate 
holding. Most of the farms on the area are designed 
for mixed farming, and comprise fifty acres of irri- 
gable Jand. Some, however, are smaller, while 
horticultural and workmen’s blocks are narrowed 
down to ten and two acres respectively. Three 
townships about 870 and 400 miles from Sydney 
have been planned on the area, each to be a central 
point of its district, designed on modern lines, 
and provided with water supply and sewerage, 
parks, reserves, and school grounds. There will 
be butter and bacon factories, and others for con- 
densed and concentrated milk, cold storage for 
sheep, lambs, poultry, and fruit, fruit and vegetable 
canning and jam making, stemming, grading, 
evaporating and packing dried fruit, a power-house 
for the factories and for electric light, and pumping 
in connection with water-supply and sewerage. 
There are a number of types of houses of frame 
timber kept in stock. - The intending settler may 
select the type of house he desires, which can be 
erected for him on his block in a few weeks. The 
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construction of about a thousand miles of roads are 
in the hands of the Trust. Every landowner will 
be within a mile and a half of a main arterial 
avenue, which will give direct access to the central 
townships and factories. The soils in the Murrum- 
bidgee Valley are fertile and suited for irrigation, 
being loamy, deep, rich, and friable. The natural 
drainage is such as to preclude any necessity 
for an elaborate artificial system. Analyses show 
that the soils contain an exceptional proportion of 
potash, and nodular limestone is abundant. The 
soil displays great bacteriological activity, with 
rapid and vigorous nitrification. Mineral plant food 
is abundantly present. All the land within the 
irrigation area is leasehold, and the lessees have to 
conform to conditions and regulations that are 
more or less inseparable from an undertaking that 
needs more co-operation than among the settlers in 
more ordinary circumstances. The conditions to 
be fulfilled are perpetual residence, payment of 
rent and balance of survey fees, and for value of 
improvements, if any, on the land when applied 
for. The rent is at the rate of 24 per cent. per 
annum on the capital value. Farms are not trans- 
ferable, with certain exceptions, until five years 
residence has been completed. As to the cost of 
the water to the settler, it is fixed at 5s. per aere- 
foot during the summer, and this water rate is to 
be reduced by one-half during the settler’s first 
year of occupation, then increasing uniformly until 
the sixth year, when the 5s, rate is required. The 
operations of farming on the area have now fairly 
started, and a certain amount of produce has been 
sent away to market. 

The cost of the present scheme in round figures is 
approximately as follows :—Main works, £1,650,000; 
subsidiary channels, £650,000; cost of land, 
£1,000,000; total cost, £3,800,000. 


ARTS AND CRAFTS. 


National Competition.—In spite of the fears 
expressed last year for its future, National Compe- 
tition, under much the same regulations as before, 
has been held again this year, and the successful 
works are now being exhibited at South Kensing- 
ton, not as heretofore in an iron shed approached 
through a piece of waste ground, but in the great 
North Court of the Victoria and Albert Museum. 
The general appearance of the exhibition gains a 
good deal from its change of quarters. It is now 
not only easier to judge it as a whole, but possible 
to grasp what there is to be seen much more 
quickly than when the exhibits were spread over 
two or three rooms. On the other hand, the 
smaller objects and more delicate work seem rather 
lost in so large and lofty a hall, and it has evidently 
been found very difficult to show the stained glass 
in anything like a satisfactory manner. An effort 
has, indeed, been made to surmount the difficulty 
by putting electric lights behind the glass panels ; 
but it can hardly be called a successful one. The 
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window to which a gold medal has been awarded, 
and of which the examiners say that “the colour 
is rich, sombre, and of great beauty,” barely looks 
translucent in its present position, in the early 
afternoon at any rate, and as the cartoon is in 
black and white one has to fall back upon the 
small-scale sketch to obtain an idea of the colour- 
scheme. The work as a whole, however, holds its 
own in its new surroundings, and the exhibition 
gives ample proof that, grumble as we may at our 
system of art education, a considerable amount of 
solid and practical work is being done up and down 
the country. That is not to say, however, that 
there is not still room for improvement; and a 
careful study of this year’s exhibits seems to point 
to two or three directions in which the art training 
of the present day is generally and rather funda- 
mentally defective, 


Studies Preparatory to Design.—We have, it is 
true, passed the stage when we tell our students 
not to look at old work for fear of spoiling their 
own individuality, but it hardly looks as though 
we were teaching them how to make the best use 
of museums and of the work done by the master- 
craftsmen of old. The examiners complain that 
“there is a falling-off both in the numbers and 
quality of the work submitted’’ under the title of 
Historic Ornament; and no award higher than a 
bronze medal has been made. It is a pity that so 
essential a subject should attract so few students. 
Studies from historic ornament should form part— 
a very important part—of the training of every 
serious student of design; but those who entered 
in this section have not always grasped what was 
the real object of making studies. This year, 
though the level of attainment is not remarkably 
high, there is one hopeful feature. Several sets of 
studies have been sent in from Manchester which 
suggest that the students who drew them knew 
what use they meant to make of them, or at any 
rate realised the purpose of their work. They are 
not always well presented, sometimes they are 
rather hard and crude in colour, but they give the 
main facts which the designer wants quite clearly, 
and without undue elaboration or any effort after 
pictorial effect. It is satisfactory to note that 
these studies come from a great industrial centre, 
and it is to be hoped that the schools in other 
important manufacturing towns will follow the 
example set by the great Lancashire city. 

The other study of paramount importance to the 
student of design is, of course, the observation and 
drawing of plant and other natural forms. This 
kind of work is recognised under several heads in 
National Competition. In addition to the subject 
known as “ Plant and three designs,” students may 
enter for ‘“ Studies from Nature in preparation for 
design,” “ Painting flowers, etc., without a back- 
ground,” ‘Modelling foliage from Nature,” and 
‘Studies of plant form”; and the various groups 
seem to attract a large number of competitors. 
Some of the flower studies and the like are clever 
and of the type best fitted for decorative use, but 
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though the examiners are pleased with the work 
sent in this year as “ Plant and three designs,” the 
designs, though they are closer to the plant form 
than has sometimes been the case, do not strike 
one as being very skilfully planned. There is a 
certain family likeness among them and their 
predecessors which leads anyone who has followed 
the competition for the last ten or twelve years to 
wonder whether the students attempting this 
exercise do not pay undue attention to the designs 
which have been successful in former years, and 
whether their aim is not rather to gain an award 
than to study intelligently. 


Repeating Patterns.—The repeating patterns as a 
whole are not very strong. There are a number of 
pretty and ingenious little designs for woven silks 
and printed muslins, and some cleverly contrived 
damask patterns, but the larger designs are not 
very satisfactory, as the examiners point out 
pretty clearly. It is interesting to note that their 
recommendation of last year as to the suitability 
of the introduction of animal forms into wall- 
papers has evidently encouraged students towards 
a type of work which is not by any means what 
they desired, and they are obliged this year to 
recommend that “if animals are introduced into 
designs [it happens to be printed muslins and not 
wallpapers this time] they should be carefully 
studied from Nature and should be strictly con- 
ventional in treatment.’ The truth is that while 
from the point of view of the accomplished 
designer there is a good deal to be said in favour 
of the use of figures and of animal forms generally 
in design, such forms too often have an attraction 
for the quite immature student whose want of 
accomplishment keeps him from treating them 
adequately, and in his handsthey become ridiculous. 


Craftwork.—The craftwork continues to advance 
year by year. The examiners in jewellery, etc., 
very carefully emphasise the necessity for good 
workmanship, and mention points where the 
technique of the average student seems to demand 
improvement, but the general level of work grows 
perceptibly higher as time goes on, and the best 
students are doing very competent work. The 
gold and silver necklace set with stones and the 
enamelled silver and gold clasp by Mary A. Gilfillan, 
Islington L.C.C. Camden School of Art, which 
gained a gold medal, shows a real appreciation 
of the qualities of enamel, and a good deal of 
ingenuity.in the arrangement of the clasp. The 
woodcarving (though some of it is technically 
excellent, and the little circular box by Alice Lilian 
Hitchcock of Kensington School of Art Wood- 
carving, to which a gold medal was awarded, is 
daintily conceived) is on the whole rather poor in 
design, especially when it is not Gothic in type. 
This is a fact which, in view of the present 
demand for work in other styles, is to be deplored. 
The two stained-wood objects by students of the 
St. Marylebone Polytechnic School of Art are very 
satisfactory in design and workmanship and worthy 
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of their gold medals, but one wonders whether 
this kind of work or the dainty vellum-covered 
boxes and the like from Newcastle-upon-Tyne 
Armstrong College will lead to very much. 

The leatherwork generally does not reach so high 
a standard as last year, but the designs for book 
covers have rather improved, though the examiners 
still have to complain that the designers show a 
tendency to shirk that most difficult problem, the 
planning of the back of the volume. Two or three 
tooled cloth covers are shown this year, but 
designs for commercial cloth bindings are again 
conspicuous by their absence. There are some 
good designs for machine-made lace, and one large 
pattern from Nottingham has gained a gold medal, 
but hand-made lace fares rather badly, though it 
is encouraging to note that in one or two cases 
what look on paper like rather inadequate designs 
are much more satisfactory in execution. The 
embroidery, again, is not peculiarly interesting, 
though the hanging in crewel on coarse linen of 
‘‘ Blanch the Duchesse,” by Mrs. Eleanor Snowdon 
of Newcastle-upon-Tyne, stands out from its 
surroundings and fully justifies its silver medal. 
It seems a pity that the examiners in this subject 
have seen fit to suggest in their report that they 
“would like to see more examples of tent-stitch 
work, as it is so suitable for many forms of 
decoration.” After all, the commercial demand 
for tent-stitch on a large scale is mainly for copies 
of old work, copies so exact that they reproduce 
even the patches and flaws of the originals. There 
is a tendency at present in schools of art to 
encourage a type of embroidery in which the 
labour spent on its production is out of all 
proportion to the beauty of its effect, and tent- 
stitch, though it may be used to good purpose now 
and again, isa very laborious method of production, 

The lettering submitted specifically for examina- 
tion is up to a very fair standard, but some of the 
titles on other works sent up and the mottoes and 
the like introduced into other designs do not make 
one feel confident that the study of lettering as an 
integral part of decoration is receiving quite as 
much attention as it deserves. It must be noted, 
however, that the lettering on the posters is as a 
rule very good. There is some good script, some 
of it rather less conservative in character than the 
work of the last few years, and a fair amount of 
illumination, but the exhibits in these classes do 
not as a rule reach a very high level. The examples 
of typography are eminently tasteful and well 
spaced. 


—— “as 


EMPIRE NOTES. 


The Anglo-American Peace Celebration.—The 
Canadian Committee of the Anglo-American Peace 
Celebration, whose headquarters are at Ottawa, 
have begun the work of organising Canada 
` for the purpose of giving local effect to the pro- 
posals adopted by the International Conference to 
commemorate the close of the first century of 
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peace between the United States and the British 
Empire. These proposals include not only a 
commemorative programme, but a statement of 
purposes for the perpetuation of peace. The pro- 
gramme suggests among other things the erection 
of international monuments, possibly of identical 
design, and the adoption of an organised endeavour 
in British-American countries to promote, by well- 
considered methods, the growth of the feelings of 
mutual respect and good will which already exist. 
This laudable end is to be secured by (a) the 
endowment of Chairs of British-American History ; 
(b) the awarding of prizes for essays; (c) the 
preparation of a history of the century of peace 
from which text-books and school books in the 
several countries may be prepared or revised; and 
(d) an annual peace-day celebration in the schools, 
The committees in Canada and the States, in order 
to mark effectively the boundary line between the 
two countries for the purpose of creating a perma- 
nent record of peace, intend to urge upon their 
respective Governments the erection of arches at 
the points where the proposed highways—Quebec 
to Miami in the east, and Los Angeles to Vancouver 
in the west—cross the international boundary, and 
the erection of shafts, suitably inscribed, at a few 
historical and prominent points upon or on each 
side of the boundary, which might include water- 
gates on opposite sides of the Detroit River, near 
the city of Detroit. In a statement of the objects 
of the proposed celebration, the International 
Conference, whose home offices are at Caxton 
House, Westminister, says that co-operation in the 
movement is invited in order that it may be made 
clear and unmistakable to public opinion every- 
where that the time has come when international 
rivalries and differences, though numerous and 
severe, may be settled without the carnage and 
horrors of war. At the same time the Conference 
does not propose to form a peace society or a 
court of arbitration ; it hopes, however, to encourage 
the development of mutual knowledge, trust and 
good feeling between the peoples of the Dominion 
and the Republic, which may be to the lasting 
advantage of both countries. 


“ Hands Across the Seas.” —A useful and promising 
society, calling itself the ‘‘ Hands Across the Seas ” 
organisation, has recently been formed, under the 
auspices of the Government of Canada and most of 
the education departments of the Provinces. It 
aims to be an Empire and education movement, 
but its special object is to enable teachers in 
Canadian schools to pay periodical visits to the 
Mother Country and the Continent of Europe. It 
possesses a magazine, the editor of which, Mr. F. I. 
Ney, of the Manitoba Education Department, is 
the organiser and hon. secretary of the society. 
By his arrangement, with the help of his co-adjutors 
and the authorities, over 200 teachers left Montreal 
for England early in July, and are now touring 
in the British Isles. They have been accorded a very 
hearty welcome, and appear to have been greatly 
impressed with the educational and industrial 
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progress of this country. Further groups propose 
visiting England this summer. It would be well 
were similar opportunities afforded to the teachers 
of the homeland, as the interchange of views on 
the methods of education adopted here and in the 
Dominion, and the increase of knowledge which 
such visits would afford, would do much to promote 
that unity of Empire which is the desire of all 
earnest Imperialists. 


The Canadian National Council of Women.—The 


twentieth annual convention of the Canadian , 


National Council of Women was held in May at 
Montreal, at which an important report on employ- 
ment for women was submitted by Professor 
C. M. Derick. He stated that, from bulletins 
issued by the Royal Commission on Industrial 
Training and Technical Education, some interesting 
figures can be gathered. Between 1900 and 1910 
the number of Canadian women working in factories 
for salaries increased from 1,251 to 6,375, and the 
number working for wages from 61,220 to 72,571. 
The earnings of these women in 1910 amounted 
to 29,707,802 dollars (£6,000,000), but the average 
earnings of the salaried group was only 447 dollars 
(£90), and of the wages group 261 dollars (£52), the 
latter being less than a living wage. During the 
last year some, though little, progress has been 
made in securing better conditions for women 
workers, but modern social reforms are furnishing 
new channels for women of character and ability. 
Probation officers for juvenile courts are employed 
in increasing numbers, and in Ottawa, Toronto, 
and Vancouver policewomen have been appointed 
for the protection of women and girls and the 
prevention of vice. McGill University has con- 
sented to give the necessary training to women, as 
well as men, wishing to qualify as house and health 
inspectors, and has also inaugurated courses in 
physical education for the purpose of supplying the 
growing demand for trained supervisors of play- 
grounds. Reformative institutions for women, 
such as those which the Montreal local council is 
trying to secure, will require trained matrons, 
superintendents, and instructors in agriculture, 
horticulture, and other industries. A woman has 
recently applied for admission to the four-year 
course at Macdonald College, leading to the degree 
of Bachelor of Science of Agriculture. The applica- 
tion was favourably received, and the applicant will 
-enter upon the work in the autumn. The National 
Council, when visiting Macdonald College, Ste. Anne 
de-Belleville (Quebec), was addressed by Principal 
Dr. Harrison, who, among other things, said that 
he had been unable to supply eight trained women 
housekeepers or superintendents of institutions, 
and had been asked to recommend other women 
to important posts in the dairying industry, as there 
were none trained for this work, as yet, in his 
college. Mrs. Hamilton, the convener of the 
Committee on Agriculture: for Women, as well as 
Dr. Harrison, advocated colonies of women with 
.small holdings, undertaking the growing of vege- 
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tables, fruit, poultry raising, etc. It is Mrs. Hamil- 
ton’s opinion that ordinary farming can be done 
by women, requiring only an adaptation of 
machinery. In Ontario, the Women’s Institute, 
which is assisted by the Provincial Government, is 
training women to give short courses in cooking, 
serving, etc., to rural classes of twenty-five or more. 
The difficulty in obtaining good domestic servants 
in Canada is developing a desire for some scheme 
of co-operative housekeeping. Excellent openings 
for women who have specialised in the different 
branches of domestic science would be available, 
if some practical plan could be arrived at. In 
Manitoba the nursing profession has been placed 
on a firmer basis by the passing of the Registration 
Bill, which ensures the registration of fully trained 
nurses only. Nurses in every Province desire not 
only Provincial but Dominion registration of 
graduate nurses from reputable training schools. 
Last autumn a woman was admitted to the study 
of law at McGill University. The opportunities 
which are thus being offered for the employment 
of skilled and capable women in Canada may well 
deserve the attention of the various societies in 
the United Kingdom interested in the employment 
of women of the class and character required in 
the Dominion. 


Papua and the Commonwealth.—The Adminis- 
trator of Papua, Judge Murray, has been visiting 
Sydney in order to bring under the notice of the 
new Minister for External Affairs the claim of 
Papua for financial help, in order to lessen the 
disadvantages attendant upon pioneer settlement 
and to develop the resources of that great and 
fertile tropical possession of Australia. He says 
that a few years ago, when money was asked for, 
the reply of the Government was “ What for?” 
Then they had little or nothing of a definite nature 
to submit. Now the conditions had entirely 
changed. The Commonwealth assumed control of 
the territory in 1906. In the previous four years 
the territorial revenue had increased by less than 
£4,000, but in the next five years, under Common- 
wealth rule, it increased by more than £25,000. 
The exports and imports, which had increased 
during 1902 to 1906 by £12,000 and £9,000 respec- 
tively, in 1906 to 1911 had increased by nearly 
£37,000, and £123,000 under the rule of Australia. 
Shipping, which in the first period under review 
had remained almost stationary, grew in the next 
period from 104,983 tons to 300,246 tons. On 
March 31st, 1907, there were 1,467 acres planted, 
whilé on March 31st, 1911, there were 15,881 acres 
planted. Papuan rubber now brings the top price, 
and it is being produced in considerably larger 
quantities than ever before. In view of this fact, 
in the opinion of the Administrator, the rubber 
industry should be encouraged. The same may be 
said of sisal hemp, and of the many other tropical 
products of the territory, But, he affirms, the 
most important development is the discovery of 
oil, the indications of which are most satisfactory. 
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The Judge, therefore, considers- that Papua has 
established her claim to increased financial assis- 
tance from the Government, while it also offers to 
investors and prospective settlers a good return 
both for capital and labour. | 


Openings for Australian Meat in the United 
_States—Should the Wilson Tariff Bill pass the 


American Senate, and meat be allowed to enter 


America free of duty, as well as wool, Australia 
and New Zealand will expect to do a large trade 
with the States in frozen beef and mutton. On 
this subject Smithfield experts have expressed a 
confident anticipation that there will be a con- 
- siderable increase in shipments, especially of Aus- 
tralian beef, to the Eastern States. Meat, they say, 
does not figure so prominently in the daily diet in 
the Western States, and for this reason the principal 
development of the meat. trade will, in all pro- 
bability, take place with the Atlantic ports, thus 
avoiding the heavy cost of unloading at San 
Francisco and railway transit across the continent. 
Mutton and lamb, however, are not likely to be 
in great demand, as Americans much prefer beef. 
The question of increasing the service between 
New Yorkand other Atlantic ports and the Common- 
wealth and the Dominion of New Zealand, in view 
of the prospects of this enlarged trade, has been 
under consideration, but nothing definite will be 
decided until the Bill passes the Senate. 


The Settlement of Industrial Disputes in India.— 
Tt is interesting to hear that the Bombay Chamber 
of Commerce has expressed the opinion that, from 
every point of view, it is essential that commercial 
interests and the convenience of the public should 
be safeguarded during a period of industrial 
dispute, and has advocated the Canadian Govern- 
ment’s method of settling a dispute, which, while 
placing no restraint. on different parties, makes 
investigation compulsory, and enables the public 
to know what the dispute is about. The value of 
investigation in such cases is recognised, and, 
according to the report of the Canadian Minister of 
Labour, the result of the working of the Act 
governing industrial disputes in Canada is, on the 
whole, very satisfactory. How far, however, the 
principle of compulsion, even in a limited form, 
can be-applied to labour conditions in India it is 
difficult to say. In regard to the United Kingdom, 
according to a recent and important report of the 
Industrial Council of the Board of Trade, it would 
appear that industrial agreements, the adoption of 
which the Council recommends, can only be 
enforced by voluntary arrangement. In the judg- 
ment of the Council the fulfilment of agreements 
into which the various trades may enter for the 
purpose of avoiding strikes and lock-outs is more 
likely to be secured by an increased regard for the 
_ moral obligation, and by reliance on the principle 

of mutual consent than by a system of legalised 
compulsion. 
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OBITUARY. 


Siz RicHaRD POWELL Cooprr, Bart., D.L.— 
Sir Richard Cooper died on July 30th at Berk-- 
hamsted, after a very short illness. He was born 
in 1847, and was a member of the well-known firm 
of Messrs. Cooper and Nephews, chemical manu- 
facturers and exporters of pedigree live stock. 

. Sir Richard was a great authority on agricultural 
matters. He farmed over 2,000 acres of his own 
land in England, and in addition to this he was a 
great possessor both of land and live stock in 
Australia, South Africa, Russia, the Argentine, 
and Paraguay. At his residence, Shenstone Court, 
Lichfield, he kept a fine herd of pure-bred Short- 


-horn cattle, as well as cross-bred stock, a famous 


flock of Shropshire sheep, and Berkshire and 
Yorkshire pigs. His cattle and sheep have taken 
the highest prizes at the principal agricultural 
shows in the kingdom. He was an energetic and 
exceedingly generous member of the Council of the 
Royal Agricultural Society, in whose work he took 
the deepest interest. 

He served on the Staffordshire County Council 
for many years, and in 1905 he was created a 
baronet. He joined the Royal Society of Arts in 
1902. 


GENERAL NOTES. 


THE British Musnum.—According to the annual | 
return relating to theBritish Museum and the Natural 
History Museum at South Kensington, the total 
number of visitors to the Museum in Bloomsbury 
in 1912 was 754,872, more than 31,000 in excess of 
the figures for 1911, although the public galleries 
were closed from March th to 24th inclusive, 
and partially from March 25th to April 13th. In 
August the number of week-day visitors exceeded 
100,000 for the first time on record, and the total 
for August and September was greater by 61,409 
than that for the corresponding months in the 
very hot summer of 1911. The total for week-days 
was 697,094 (an increase of 37,308), and for Sundays, 
57,778 (a decrease of 6,007). The number of visits 
paid by readers to the reading-room was 236,643, 
which is the highest total hitherto recorded, and 
13,000 above the figures for 1911. In the News- 
paper Room the number of readers was 18,450, a 
decrease of about 760. The work of the official 
guide has been continued throughout the year, 
and his tours were well attended. The number 
of separate objects added to the collections was 
374,289, including 235,926 single numbers of news- 
papers, 2,260 coins and medals, 2,144 Oriental printed 
books and manuscripts, 1,806 Egyptian and Assyrian 
antiquities, and 1,014 Greek and Roman antiquities. 
The visits paid to the Natural History Museum 
numbered 455,613, nearly 20,000 more than the 
total of the previous year. The number of Sunday 
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visits (50,765) show a decrease of nearly 4,000. An 
official guide has also been appointed to this 
department, and the experiment has proved a 
great success. An exhibition of specimens itlus- 
trating modifications of structure of animals in 
relation to flight is being prepared. Owing to the 
great development in the work of the entomological 
section of the Museum, the accommodation ‘:or 
the proper arrangement of the collections is now 
exhausted, and the Trustees are considering a plan 
for a considerable extension westward of the main 
building of the Natural History Museum, including 
a gallery in which a comprehensive display of 
specimens of whales could be made. Arrange- 
ments have been made for the sending of prompt 
information of the stranding of any whales on the 
British coasts. 


VICTORIA AND ALBERT Muszum.—His Majesty 
the King has been graciously pleased to lend to the 
Victoria and Albert Museum a model (made by 
Indian craftsmen) of the pavilion used by the 
King-Emperor and the Queen-Empress during the 
concluding portion of the Coronation ceremony 
at Delhi, on December 12th, 1911. The model 
includes reproductions, also to scale, of the solid 
silver-gilt thrones on which their Majesties sat 
during the reading of the Proclamation, in English 
and in Urdu, by the Delhi Herald, General Peyton, 
and the Assistant Herald, Captain Malik Umar 
Hayat Khan. The original Greater Throne 
Pavilion, with its conspicuous golden dome and 
marble and gilded pillars, raised on a pyramid of 
platforms, formed the central object in the vast 
Durbar amphitheatre. To its throne-dais their 
Majesties proceeded on leaving the Lesser Throne 
Pavilion, where homage had been tendered by the 
feudatory princes of India. This object, which was 
recently presented to His Majesty by H.E. the 
Viceroy of India, is exhibited in Room 1 of the 
Indian Section. 


THE POPULATION OF ScoTLAND.—Volume II. of 
the report on the twelfth census of Scotland, just 
issued as a Blue Book [Cd. 6896], gives the popula- 
tion of the country at 4,760,904 (2,308,839 males 
and 2,452,065 females). Compared with the census 
of 1901 there was an increase of 288,801, or 6°5 
per cent. The present population is fully one 
million greater than the population of 1881, fully 
two millions more than that of 1841, nearly three 
millions more than that of 1811, and is 3,152,484 
more than that of 1801. The ratio of females to 
males in Scotland at the present census was 106°2 
to 100. At the last census the ratio was 105:7 to 
100. Housing conditions are dealt with at some 
length, and it is shown that of the population of 
Scotland 2,077,277, or 43°6 per cent., are living 
more than two in a room; 1,005,991, or 21°2 
per cent., more than threein a room; and 397,262, 
or 8'3 per cent., more than four in a room. Com- 
parison with the figures of the earlier censuses 
shows that the vroportion of the population living 
in the less cro ` . conditions has increased, and 
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the proportion of those living in the more crowded 
conditions has decreased. The enumeration of 
Gaelic-speaking persons in Scotland was first in- 
stituted in the census of 1881. The census now 
under review gives the number of Gaelic speakers 
at 202,398, as against 230,806 in 1901. Speakers 
of Gaelic and English in the year 1901 numbered 
202,700, and of Gaelic only 28,107, the former 
being 7,977, or 3°8 per cent. fewer, and the latter 
15,632, or 35:7 per cent. fewer than in 1891. By 
this census speakers of Gaelic and English are 
found to number 183,998, and to be 18,702, or 9-2 
per cent., fewer than in 1901, and 26,679, or 12:7 
per cent., fewer than in 1891; and speakers of 
Gaelic only are found to number 18,400, and to be 
9,706, or 34°5 per cent., fewer than in 1901, and 
25,338, or 57°9 per cent., fewer than in 1891. 


FRENCH COLONIAL AGRICULTURE.—Some inter- 
esting communications were lately made at a 
meeting of the Société Francais de Colonisation 
et d’Agriculiure, under the presidency of Dr. 
Kermorgant, by Messrs. Cheneveau and F. Heim, 
on the Funtumia Elastica, and its value as com- 
pared with other rubber-yielding plants. Messrs. 
Marquis and Heim also presented a mémoire 
describing two varieties of rubber vines found on 
the Congo, which are said to yield a superior 
quality of caoutchouc. M. Boutin, in a paper on 
agriculture in Palestine, advocated the construction 
of irrigation works in the valley of the River Jordan, 
by means of which this country, formerly ‘‘a land 
flowing with milk and honey,” suitable for the 
cultivation of cotton and the sugar-cane, might be 
restored to its ancient prosperity. The cultivation 
of the cocoanut tree and of manioc, in the north- 
west part of the island of Madagascar was described 
by M. Gironcourt. 


THE PERFUMERY INDUSTRY OF THE MARITIME 
Aups.—By far the most important commercial 
and industrial undertaking of the Maritime Alps is 
the perfume industry. During 1912 the trade in 
essential oils, greases, and other primary articles of 
perfumery, seemed, after a period of depression, to 
be regaining its former leading place in the exports. 
This is due to the fact that at present synthetic 
perfumery is usually mixed with pure flower pro- 
ducts, which gives them a more highly scented 
value, and the demand for high-grade perfumery 
made of purely floral products is increasing. The 
amounts of the various flowers used annually by 
the perfumery factories at Grasse are stated to be 
as follows: Orange flowers, 4,400,000 lbs.; roses, 
3,300,000; jasmine, 2,640,000; violets, 880,000; 
tuberoses, 660,000; carnations, 330,000; black- 
currants, 220,000; mimosas, 176,000; mignonette, 
132,000; jonquils, 110,000. Two of the largest 
firms amalgamated their interests in 1912, and 
they have partly remodelled their factories, intro- 
ducing the most up-to-date methods in their 
manufacturing processes. 
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NOTICES. 


EXAMINATIONS COMMITTEE. 

A meeting of the Examinations Committee 
was held on Monday afternoon, the 11th inst. 
Present :—Colonel Sir Thomas H. Holdich, R.E., 
K.C.M.G., K.C.LE., C.B., D.Sc. (Chairman of 
the Council), Lord Sanderson, G.C.B., K.C.M.G. 
(Immediate Past Chairman of the Council), 
Alan S. Cole, C.B., Sir John Cameron Lamb, 
C.B., C.M.G., Sir Philip Magnus, M.P., Hon. 
Richard Clere Parsons, M.A., and Professor 
W. ©. Unwin, LL.D., F.R.S., with Augustus 
Kahn (H.M. Inspector of Schools), who attended 
by invitation, and G. K. Menzies, M.A. (Assis- 
tant Secretary of the Society). 


TEN-VOLUME INDEX TO “JOURNAL.” 

The amalgamated Index to the Journal of 
the Royal Society of Arts for Vols. LI.-LX, 
(1902-1912) is now ready, and can be obtained 
by members of the Society on application to 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, London, W.C. 

Some copies of the ten-volume indexes for 
Vols. I.-X. (1852-62), XI.-XX. (1862-72), 
XXXI.-LX. (1882-92), and XLI.—L. (1892-1902), 
are still in stock, and can also be obtained 
by members on application. The index for 
Vols. XXI.-XXX. (1872-82) is out of print. 

The price to non-members of each index 
is 2s, 6d. 


CANTOR LECTURES ON “THE ART 
OF MINIATURE PAINTING.” 

The Cantor Lectures on “ The Art of Minia- 
ture Painting,” by Cyrm Davenport, V.D., 
F.S.A., have been reprinted from the Journal, 
and the pamphlet (price one shilling) can 
be obtained on application to the Secretary, 
Royal Society of Arts, John Street, Adelphi, 
London, W.C. 

A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


COAL GAS AS A FUEL FOR 
DOMESTIC PURPOSES. 


By F. W. Gooprnouaa, 
of the Gaslight and Coke Company. 


Lecture I.—Delivered March 8rd, 1918. 


The subject of my lecture is not one that can 
vie in its romance or in its scientific wonders 
with many of the themes that have fascinated 
audiences in this room under the auspices of 
this famous Society, which has done so much 
for the advancement of arts, manufactures, and 
commerce. It can, however, claim to be one that 
is of interest and importance to the vast majority 
of the inhabitants of this country, from the 
unskilled labourer, his wife and children, to 
the most scientific, learned, and cultured men 
and women in the land ; for it is one that has a 
direct bearing upon their health, their comfort, 
and their convenience, and last, but by no means 
least, the state of their pockets. 

Fire has been the welcome servant and valued 
friend, as well as the most dreaded enemy, of 
man from time immemorial. There is no histori- 
cally verified record of any savage tribe, even 
in the tropics, with no knowledge of fire. The 
art of cooking is nowhere unknown, not even to 
the cannibal; and our rude forefathers doubtless 
learned the art of making fire when they were 
chipping flints to make domestic and less peaceful 
implements. Fire and the means of kindling 
it find place in the earliest records, and have 
furnished the speech of man with metaphor from 
the beginnings of all languages. To mention only 
one or two instances in the classics, we find 
references to the use of the burning-glass in 
“ The Clouds” of Aristophanes, and as school- 
boys we gloried in the idea of using a mirror, 
as did Archimedes, wherewith to set fire to the 
enemy's ships; while the Virgitsisf the Sun in 
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Peru. are credited with having used a glass 
concealed in a large bracelet for the kindling of 
sacrificial fires. If this were but a sunnier clime, 
we might perhaps see their artifice revived to-day 
by the Virgins of the Vote ! 


ORIGIN OF FUEL. 


The fuel employed for the production of heat 
has very generally been some form of vegetable 
matter. I may be told by some that this generali- 
sation excludes petroleum and its derivatives. 
But when doctors differ, the mere layman may 
surely be permitted to give himself the benefit 
of the doubt; so I will take shelter behind the 
by_no means inadequate authorities who have 
pronounced petroleum to be the product of 
distillation from vegetable matter. 

The natural evolution of fuel as generally used 
may with no serious degree of inaccuracy be 
described as being from air-dried wood, through 
artificially-dried wood (charcoal), partially com- 
pressed, but moist, vegetable matter (lignite), 
to the fully compressed vegetable matter which 
we call coal; thence, by artificial, instead of 
natural, means, to the fiery essence of coal in the 
form of gas—a word derived, we are told, from 
the Anglo-Saxon “ gast ”’ or the German “ geist,” 
. each meaning spirit or ghost. Who shall say 
that the gas-fire cannot rival the coal-fire as a 
source of inspiration for dream and reverie, 
when it is remembered, as we gaze into its 
crimson glow, that it is the ghost of former 
sunshine released from age-long imprisonment in 
the bowels of the earth that is being restored to 
warm life for a moment before being re-absorbed 
into Nature’s store of indestructible elements ? 


GAS, THE VITAL ESSENCE. 


In every stage, the gas volatilized in the process 
of combustion from the substance_consumed has 
given the vital flame. When, therefore, we arrive 
at the stage of being able to buy the vital 
essence of coal unencumbered by the grosser 
body in which it was imprisoned, surely we have 
got very near to the ideal fuel. This vital essence 
which we call gas is, moreover, as supplied to 
the public, the purified essence of the crude coal. 
What does this mean ? 


PURIFYING THE ATMOSPHERE. 


It means that when the essence of coal is 
burned in our houses, our chimneys emit into 
the atmosphere none of the tarry vapours that 
arise from the smoky fire, because at the gas- 
works from every ton of coal there have been 
extracted somewhere about ten gallons of tar— 
to be used, not for helping to defile the air, but, 
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perhaps, for helping to keep it free from the 
dust of the country road. The absence from 
the atmosphere of these tarry vapours tends 
to reduce materially the risk of the formation 
of dense fog. 

Again, the burning of the purified essence of 
coal instead of the crude article means that when 
the (say) 12,000 cubic feet of gas extracted from 
the ton of coal are burned in our fireplaces and 
kitchen-stoves, instead of the 334 lbs. of sulphur 
that would be discharged into the air were this 
quantity of coal burned in crude form, only 
4 Ib. of sulphur—not more than 14 per cent. of 
the quantity originally in the coal—goes into 
the atmosphere ; some 324 per cent. remaining 
in the coke, while 66 per cent. is converted into 
valuable fertilising material, to enrich our 
national agricultural resources. It should be 
added, moreover, that the small percentage of 
sulphur which a gas-fire discharges up its flue 
is only in the form of sulphur dioxide, without 
the addition of considerable quantities of sul- 
phuretted hydrogen and ammonia, as is the case 
with the ordinary coal-fire, which also emits such 
noxious products as formic aldehyde and carbon 
monoxide—unknown in the flue gases from a 
gas-fire. 

THE DESTRUCTIVE COAL-FIRE. 


The destructive effect of the products of 
combustion in the case of gas-fires compared 
with coal-fires is therefore not only less by reason 
of the enormously diminished quantity of sulphur, 
but also because the sulphur compounds emitted 
from the coal-fire are, in consequence of the 
presence of ammonia in company with the 
sulphur, more destructive in their action than 
in the case of sulphur dioxide unaccompanied 
by sulphuretted hydrogen and ammonia. More- 
over, if we use the essence of-coal instead of the 
crude substance in our fireplaces, we discharge 
into the air no unconsumed carbon, as we do 
in such large quantities when we carry on our 
carbonisation of the coal in an open grate, 
instead of in a closed retort. 


WASTING OUR COAL SUPPLIES. 


Observations recently carried out by the Coal 
Smoke Abatement Society showed that no less 
than 61,000 tons of solid matter are deposited 
annually on every square mile in the City of 
London, and that a very large proportion of 
this is wasted carbonaceous matter which has its 
origin mainly in the domestic coal-fire and kitchen 
grate. Dirt has been described as “ matter in the 
wrong place,” and it is doubtful if this is ever 
more true than in the case of the emanations 
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from a smoky coal-fire; whereas a gas-works, 
with its entire absence of any waste material 
as the result of its processes of manufacture, is 
a striking example of the allocation of matter to 
its right place and use. 

Obviously, therefore, the universal use of gas 
instead of coal as a domestic fuel would have 
a very marked effect in diminishing the amount 
of dark fog from which our cities suffer. In 
London and in many cities it is inevitable that 
we should have mists under certain conditions 
of barometer and thermometer; but the 
difference between mist and fog is a very wide 
one. It is not long since we in London had 
an example of day being turned into night 
by the smoke of our city being arrested by a 
current of cold air just above our heads, with a 
result more satisfactory to the suppliers of 
illuminants than to anyone else. 


THE INFLUENCE OF GLOOM ON HEALTH. 


It is not easy to estimate—it would, I think, 
be difficult to over-estimate—the hygienic value 
of light, of sunshine, and clean air. It is impossible 
to measure, though not difficult to realise, in 
general terms the effect upon our health and 
upon our wealth of a diminution in the rays of 
daylight and sunlight. It is a matter of general 
experience that darkness, especially unseasonable 
darkness, tends to depress the mind and lower 
the vitality ; and it is no exaggeration to say 
that on a densely foggy day the value of the 
work done by every human being in the City is 
very materially lower than on a day when the 
sun is shining and the air is clear and crisp. 

It is a matter of common knowledge that there 
is always more sickness towards the end than 
at the beginning of a winter. Vitality is lowered 
by darkness and absence of sunshine ; and the 
effect of the summer sun, and of the holiday 
spent in the open air and sunlight, fades gradually 
under the influence of winter gloom; and man’s 
power of doing work and resisting disease 
becomes perceptibly diminished. He who causes 
the sunshine to penetrate to our streets and 
homes for five minutes a day more than it did 
before is indeed a benefactor to mankind. We 
may, therefore, looking back over the century 
during which coal gas has been at the service of 
man, lay our tribute of thanks at the shrine of 
Murdoch and other pioneers of the gas industry. 


THE Cost oF a Fog. 
Apart from the question of health, it must not 
be forgotten that artificial light is costly, and 
that a day of darkness in London, such as we 
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witnessed a little more than a fortnight ago, 
probably costs the inhabitants £5,000 for gas, 
as well as a very large sum for electric light. 

There are further sides to the economic aspects 
of smoke-laden, as compared with the clean, 
atmosphere. One is the damage wrought on 
public buildings by the action of a sulphurous 
atmosphere. Another is the heavy cost of cleaning 
all white and light-coloured fabrics, which so 
much more rapidly become discoloured in the 
smoke-laden air of a town than in the undefiled 
air of the country. This latter point is, of course, 
also an argument in favour of the use of smoke- 
less fuel from the point of view of the interior 
of the house, because where there is no smoke, 
and no handling of coal or ashes, the laundry 
and cleaners’ bills are perceptibly lower than 
under the conditions that were universal in the 
times of our forefathers. 


Foe DIMINISHING IN LONDON. 


It is, of course, a fact, as has been freely 
commented upon by other speakers and writers 
on the subject of smoke abatement, that the 
intensity and duration of fogs in London have 
diminished materially in recent years, owing to 
the rapid displacement of coal as a fuel by its 
purified essence. In’the twenty years from 1891 
to 1911, the number of gas-heating, cooking, 
and hot-water appliances sold, hired, or loaned 
to their consumers by the metropolitan and 
suburban gas companies increased from 46,000 
to 1,494,000. In the year 1912, the number 
increased by at least another 100,000; and the 
process still goes rapidly on. The result of this 
steady progress towards the total elimination of 
the smoky chimney is well illustrated by a 
diagram which was recently compiled by Mr. 
J. D. Falkner. The advantages of smokeless 
over smoky fuel being granted as obvious from 
the point of view both of public health and 
economy, there naturally arises the question : 
What are the practicable and desirable alterna- 
tives to smoky fuel for domestic purposes ? 


THE ALTERNATIVES TO COAL. 


My answer is: Coal gas, with the assistance 
of coke in certain conditions and circumstances. 
Coke is, at normal prices for both, cheaper for 
constant use than gas; but as it is outclassed 
by gas for certainty, regularity, and flexibility 
of heat, and as gas has the advantage over coke 
of entailing neither dirt nor labour, coke is only 
a serious competitor of gas in the home (a) where 
coal continues to be used for the purpose of the 
kitchen fire in the winter, when a large mixture 
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of coke with the coal is distinctly advantageous ; 
(b) where the demand for hot water in the house- 
hold is considerable and fairly continuous, when 
a coke-heated boiler connected to the hot-water 
circulation system in the house is the cheapest 
and a very convenient method for ensuring a 
good and constant supply of really hot water 
independently of the kitchen-range; and (c) 
where, owing to the size of the rooms, the open 
fire needs augmenting by low-temperature 
radiators. The last of these points is the only 
one upon which I shall be touching in this lecture. 


` There are large fields for the advantageous and 
economic use of coke; and there is no question 
of coal gas displacing coke in the many places 
where it is used with economy at the present 
time. As a domestic fuel, however, coal gas 
has a much wider field of usefulness than coke. 


I should no doubt be regarded as a prejudiced 
person in referring to the possibility of electricity 
proving a serious rival to gas as a domestic 
fuel; but no one who has studied the figures 
which Mr. Darling gave in his recent lectures in 
this room, as to the relative amount of heat 
procurable from the quantities of gas and 
electricity that can be obtained at the prices at 
which the two sources of heat can be supplied 
with profit, and no one who has taken the trouble 
to verify by practical tests (as they can be 
verified) the figures which Mr. Darling gave, 
can regard electricity as being in any sense at 
present, or as likely to be in the future, ja 
serious competitor of coal gas in regard to its 
use as a domestic fuel. 

It is not, as in the case of illumination, a 
question of infinite possibilities. The possibilities 
in the case of converting any form of potential 
energy into heat are strictly limited and defined. 
You cannot get, be you never so profound a 
scientist or skilled an operator, more heat out 
of a pound of coal than its complete combustion 
will give; and the same applies to any given 
quantity of any other form of fuel. Electricity as 
a heating agent has its field ; but it is a limited 
one, until at any rate the current can be supplied 
at a mere fraction of its present cost. 

Smokeless solid fuels, other than coke—such 
‘a8 coalite, carbo, and other similar forms of 
incompletely carbonised coal—have hitherto 
proved too costly in manufacture to command 
anything but a very restricted market. 

Oil-stoves have their use, more particularly 
in country cottages; but they also have their 
disadvantages, and are not found to be dis- 
placing coal in any serious manner in cities 
where coal and gas are at reasonable prices. 
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Closed anthracite and coke-stoves also have 
their users and their advocates; but I cannot 
regard them as suited, either in regard to con- 
venience or comfort, for use in this country of 
intermittent seasons, even if they were not open 
(for apartment heating) to the grave objections 
attending the use of all high-temperature con- 
vection heaters to which I shall presently have 
occasion to refer. 


THE Domestic Fort PROBLEM. 

The question then, in my opinion, speaking 
broadly, comes down to this: To what extent 
can coal gas at ordinary town prices be adopted 
in place of smoky fuel in the home with ad- 
vantage to health, comfort and convenience, 
and economy? The problem of fuel in the 
home divides itself into the question of fuel for 
cooking and other kitchen or laundry purposes ; 
fuel for the supply of hot water, and fuel for 
heating the various parts of the house. This 
evening I can only deal with the question of gas 
as a fuel for the heating of the home. 


A “Lancer ’’ COMMISSION. 


The case for gaseous fuel on the side of comfort 
and convenience hardly needs to be argued or 
enlarged upon. It was summarised effectively 
twenty years ago by the special analytical 
commission which was appointed by the Lancet 
to report upon “ Smoke Prevention and Perfect 
Combustion.” In the report of this commission, 
which has become a classic on the hygiene of 
gas-heating, and to which all who have the 
smoke abatement movement at heart owe a very 
substantial debt of gratitude, the manifold ad- 
vantages of gas over coal-fires are thus referred 
to: “None will deny the convenience of such 
system. With gas, a bright fire can be obtained 
at any moment, night or day. The heat can be 
regulated to a degree, the fire can be stopped at 
will, the conveyance of coals dispensed with, 
and the oftentimes troublesome process of 
lighting with wood and paper is avoided ; while 
cleanliness is an inevitable result of a gas in- 
stallation.” 


THE QUESTION OF COMPARATIVE ECONOMY. 


The report proceeded to touch upon the 
question of economy, by adding: “ At first 
sight it would appear that gas as a fuel compares 
unfavourably with coal in regard to cost; but 
when all the features—cleanliness, convenience, 
and manipulative advantages—are taken into 
account, when the pros and cons are considered 
in minute detail, it is probable that gas used 
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rationally runs coal very closely, even on the 
score of expense.” 

This is an aspect of the question which was 
also referred to in the report made to the Coal 
Smoke Abatement Society in November, 1906, 
upon an experimental inquiry conducted by two 
eminent medical men—Dr. Des Voeux and Dr. 
Owens—into the thermal efficiency of, and 
hygienic considerations relating to, the use of 
gas-stoves. In this report it was pointed out 
that when the initial raising of the temperature 
of the rooms in which the experimental inquiry 
was conducted had been accomplished, and the 
fires had produced a fairly steady rise, the cost 
per hour for each degree of rise in temperature 
was about four times as great with gas-fires as 
with coal. “‘ This,” the report went on to point 
out, “does not necessarily mean that gas is 
always more costly than coal; other factors 
must be considered—such as the rate at which 
the room is warmed.” 


COMPARATIVE TEMPERATURE CONDITIONS. 


It was found that while the gas-fires usually 
produced a fairly steady ‘temperature in the 
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SHOWING VARIATIONS OF Room TEMPERATURE 
WITH GAS-FIRE AND COAL-FIRE. 


rooms in from one to two hours, the coal-fires 
took much longer. This was clearly shown by 
charts set out in the report. From those charts 
I have had prepared a diagram showing the 
comparative rises and falls in the temperature 
of a room with a coal-fire and a gas-fire. Even 
more striking than this diagram are two others 
which I have taken from recent issues of the 
Gas World, as illustrating the results of some 
experiments made by Messrs. Webber and 
Brearley respectively, as to the comparative 
steadiness of the radiant heat given off by a 
gas-fire and a coal-fire. These show how much 
more regular is the temperature of a room 
heated by a gas-fire—a point which is of material 
importance in cases of sickness, and has a 
distinct bearing upon comfort and convenience 
in everyday life. 

It is, for example, distinctly uncomfortable, 
as well as considerably inconvenient, when one 
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is working late on a winter’s night and the 
servants have gone to bed, to have brought 
suddenly to one’s notice, by an unpleasant sense 
of chilliness, the fact that, while one has been 
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absorbed in one’s work, the fire has gone out, and 
one has either to work on in great discomfort, 
and with risk of chill, or else abandon work— 
perhaps at an inconvenient time. 


CONTROL OF TEMPERATURE. 


The report of the Coal Smoke Abatement 
Society adds that another point in favour of 
gas-fires is that they can be easily regulated and 
the heat of the room controlled in a way which 
is not possible with coal-fires. This, in a climate 
such as ours, is a very distinct-advantage, as it 
is often grateful and comforting to be able to 
have a fire for the first hour in one’s office when 
the day opens with a frost, and be able to turn 
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it out when the sun comes out—to be relighted, 
perhaps, for the last hour of the day’s work, 
when the chilliness of the evening creeps on. 
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You, cannot quickly adjust your heating arrange- 
ments to the thermometer if you have only a 
` coal-fire at your disposal. 

The report proceeds to say that, “taking into 
consideration the amount of coal which must 
be burned before a comfortable and steady 
warmth is produced, and also the amount which 
must be burned after the fire is no longer re- 
quired, the examiners think that, even from the 
point of view of economy, gas would run coal 
very closely for domestic uses, where it is seldom 
necessary to have a fire constantly burning for 
long periods.” “‘ Itis,” they add, “‘ the lighting 
and letting-out which make a, coal-fire wasteful ; 
whereas a gas-fire can be lighted and turned out 
when it is required without unnecessary waste of 
fuel.” 

Tue Economic AsreEcT. 


Here it seems appropriate to say something 
more upon the important question of compara- 
tive cost as between coal and coal gas for fuel. 
This is a question of domestic economics, and 
also of national welfare, which it is very essential 
should be seen as a whole and not in parts. It 
is not a question merely of gas bill v. coal bill, 
. but one of the household budget as a whole. 
Let me give one instance from my experience to 
illustrate what I mean. I was visiting an im- 
portant nursing home in the Harley Street area 
some years ago, and my attention was naturally 
at once arrested by the fact that throughout the 
home gas-fires were in use. I commented on this 
to the proprietor, who replied: “ Yes, they are 
wonderfully convenient and cleanly; but my 
gas bill is a pretty stiff one, I can tell you.” 
I said: “ But doesn’t it save you a lot of work 
in the house ?”’ To which the reply was: “ Oh, 
certainly; I was able to get rid of one maid 
directly the gas-fires were put in.” 


SAVING A SERVANT—AND THE REST. 


I said no more at the moment ; but next day, 
having ascertained that the gas bill for the home 
amounted to about £40 a year, I pointed out 
that this was not much to set against the previous 
coal bill, plus the wages and keep of a maid— 
certainly not less than £50 a year. The -pro- 
prietor then realised that she was financially 
considerably to the good, in addition to haying 
a cleanly system of heating, which she could 
rely upon to keep a patient warm all night, 
without either the cost or the noise of someone 
sitting up all night to make up the fire. 

But it is not merely a question vf whether by 
‘ adopting smokeless in place of smoky fuel you 
can economise in servants—though this is a very- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


August 15, 1913. 


important one to very many households through- 
out the country—it is one of whether by this 
means you can so lighten and improve the con- 
ditions of domestic service as to check the 
constant and growing tendency of the girl who 
has been decently educated and brought up to 
refuse to consider domestic service as a calling 
worthy of her ability. 


Business PRINCIPLES IN Home AFFAIRS. 

Personally, I look to the time when domestic 
service shall not be considered inferior: to the 
Civil Service as a field for women’s activities— 
when a girl will be as proud to be a cook or 
parlour-maid as to be a post-office clerk or 
telephone girl. But this time can never come 
until appliances for the saving of unnecessary 
work and drudgery are as readily installed on 
that account in the home as they now are in 
office, factory, or workshop. That is why I say 
that this question of smokeless fuel is one not 
only of domestic economics, but also one of 
national well-being. But to return to the report 
of the Coal Smoke Abatement Society. 


THE HyGrenic VALUE oF Gas. 

The examiners express the opinion that a 
properly constructed gas-fire has the advantage 
of a coal-fire from a hygienic point of view, 
owing to the more equable temperature and the 
absence of dust and smoke. The essence of 
their conclusions is, in short, found in these 
words: “ A properly constructed gas-stove, with 
a flue sufficiently large to carry away the pro- 
ducts of combustion, although for constant use 
more costly than a coal-fire, is quite as satisfac- 
tory from a hygienic point of view, and does not 
in any way vitiate the air of the room, nor does 
it produce any abnormal drying effect as is popu- 
larly supposed. It will carry off from 2,000 to 
4,000 cubic feet of air per hour; and this is a 
valuable ventilating effect °—but one, be it 
noted, that does not entail the cutting draughts 
caused by a blazing coal-fire. It is true that 
this ventilating power of a gas-fire is sometimes 
described, by those who are not, perhaps, ex- 
actly its friends, as “consuming the oxygen in 
the room”; but as this applies with equal or 
greater force to the coal-fire, and would only 
mean anything if we shut ourselves up in air- 
tight compartments (when it would not. matter 
very much what system of heating we adopted, 
as we should very soon be dead), I think everyone 
will regard the flue draught from a gas-fire in 
the same light as the doctors from whose report 
I have been ote Bali -aS “a valuable 
ventilating effect.” r 
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This brings us directly to the consideration 
of the very importani question so often either 
asked or reserved as a doubt militating against 
the smoke abatement movement: Can gas be 
used in place of coal without disadvantage from 
the hygienic point of view? There can be no 
doubt, as a result of the research that has been 
carried out on this question, and indeed from a 
common-sense consideration of the matter, that 
gas-fires not only have no hygienic disadvantages 
over coal-fires, but, on the contrary, have a 
marked superiority in that respect. Here I 


am speaking, be it noted, of the gas-fire as- 


constructed, fitted, and maintained to-day. 
The public prejudice against gas-fires—as being 
smelly, costly, and horribly ugly pieces of 
domestic furniture—had no little ground in 
by-gone days, and has grounds still where fires 


of old design have been ae: fitted and worse 


looked after. 


THE OLD GAS-FIRE AND THE. NEw. 


An explanation" of thet difference, between the 
old and the new will be. better understood if I 
first of all emphasise the good points of the 
modern gas-fire. The one great point in favour 
of the modern gas-fire (because it embraces the 
others, which contribute to this result) is that 
it gives its warmth mainly in the form of radiant 
heat ; et only a moderate amount of heating 


while at ‘the same time it acts as a valuable 
ventilating instrument for the room in which it 
is used. 


-~ RADIATION VERSUS CONVECTION. 


The question of the difference between heating 
by the radiant open fire and by appliances that 
depend for their effect upon heating by con- 
vection is one of which it is difficult to exaggerate 
the importance. I will do my best to make 
this vital difference as clear as possible. Heating 
by radiation is Nature’s method of heating—it is 
the method by which the sun gives us warmth.. 
Radiant heat (and I am here referring to the heat 
given off by an incandescent body. such as a 


brightly burning, coal- fire, or gas-fire, or the gun). 


differs from. convected heat, which is the, heat, 


conveyed to the air by contact with a solid 


body, in the essential feature that the radiant 
heat passes: through the air without’ directly 
affecting its temperature, and. only raises ‘the 
temperature of -heated:. objects with whieh: it. 
comes in contact. - 
strated by. É? galvanometer. 


You are all. familiar with the- great. dieren. 
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in the. temperature ‘registered by. a thermometer. 
in the sun from that registered by a thermométer. 
in the shade, even though the two thermometers 


_ be only separated by a few inches, and are both 


enveloped by practically the same air. You all 
know that if you are sitting in front of a glowing _ 
fire, it only needs a thin fan to protect your face 
from the scorching effect of the fire, though the 
air surrounding your face remains unchanged. 
You know how cold you can feel if some kind 
friend stands on the hearthrug between you and 
the fire. Those of us who are familiar with high. 
altitudes know what it is to walk up a mountain 


path in the morning with icicles a foot long . ` 
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hanging from the rocks on the shady side of ` 
the road, while one is getting gloriously burnt. 
in the rays of the sun; and we have seen the 
icicles. melt away rapidly when the. nay of the 
sun. have eventual fallen upon: ain 
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If, -then,- we sit’ in -airoom: which .is- heated’ 
na by radiant: heat, we are in-a room where 
we ourselves, the walls, the furniture, the floor, 
and the othersolid objects, are'ratsed in tempera-: 
ture by- the radiant. heat. that falls upon us and | 
them; while. the atmosphere remains unaffected’ 
directly by: the heat of the fire, and-is only-raised 
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gradually and comfortably in temperature by 


contact with the warmer objects in the room. 
As bodies of higher temperature radiate their 
heat to bodies of lower temperature, it is obvious 
that the human body at a temperature of 98° will 
lose its heat less rapidly to objects which are at a 
temperature of between 60° and 70° than it 
will to objects between 30° and 40° <A room 
heated by radiation is, therefore, from this point 
of view, more comfortable to sit in; and when 
we proceed to consider that the raising of the 


temperature of air increases its capacity for 


absorbing moisture, we begin to realise another 
very important aspect of the difference between 
heating by radiation and heating by convection. 


WHAT IS A “ DRY ATMOSPHERE’ ? 

The term “dryness of air” is often mis- 
construed. It does not mean that a “ dry atmos- 
phere” necessarily contains less water vapour 
than a wet atmosphere, but that its degree of 
saturation—+.e., the proportion of water vapour 
present in the air to that necessary to produce 
complete saturation—is less. This distinction 
is rather important in connection with the 
maintenance of any desired degree of humidity 
when considered in conjunction with the subject 
of warming. The capacity of air for water 
vapour varies enormously with the temperature, 
as is shown by the following table— 


Temperature of Air. Vapour Tension. 


Deg. Fahr. Ins. Mercury, 
400. . 2. 1 ww 0247 
45. 1. . we we 0299 
dO. . . « . .) a 0360 
50. 2. 6. ww 07482 
60 . 2. 1. ww...) 0517 
OO.’ as we tes a 0'617 
TO) Sy ee e tae a a OBO 
TS 2. 6 6 we ew ww) «(0867 


If, therefore, air at a certain temperature and 
with a certain degree of humidity becomes 
warmed, its humidity must necessarily decrease 
providing no measures are taken to add water 
vapour to compensate for the increasing tem- 
perature. 


RADIATORS WHICH DO NOT RADIATE, 


In a room which is heated by those forms of 
heating apparatus which are called radiators— 
chiefly, it would seem, because they are heated 
by convection and not by radiation—or by hot- 
water pipes, or by having warmer air poured into 
them, the body is losing heat more rapidly to 
the surrounding objects, because they have not 
been raised in temperature by radiant heat, than 
it would in a room heated by a radiant fire; and 
the body is losing moisture more rapidly to the 
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air from the skin, the eyes, the membrane of the 
nose and throat and lungs, than it would in a 
room where the air is kept at a moderate tem- 
perature. Isit, then, to be wondered at that in 
a room heated by convection methods one so 
often gets cold feet, a hot head, a thirst, a head- 
ache, and a general feeling of lassitude ? 


THE ADVANTAGE OF THE OPEN FIRE. 


The open coal-fire (when it is in a. state of 
glowing radiation) and the open gas-fire approach 
most nearly to Nature’s' method of heating ; 
and, therefore, possess enormous advantages, 
from the point of view of health and comfort, 
over other systems of artificial heating that 
depend for their effect upon the warming of the 
air of the rooms. This subject has been brought 
prominently to public notice of late by more 
than one eminent scientist, but more especially 
by Professor Leonard Hill, who, in his presi- 
dential address to the Physiology Section of the 
British Association at Dundee last autumn, gave 
it as his opinion that far more important than 
the chemical purity of the air of a room was the 
question of movement of the air, and the keeping 
of the air of the room down to a temperature at 
which the body parted with its moisture at a rate 
that was normal and agreeable. 


A “ CoMFORT-METER.’’ 


Professor Hill has since announced his con- 
struction of an instrument which is called a 
“comfort-meter,” for indicating the condition 
of the atmosphere of a room in its relation to that 
condition which is essential to the comfort of 
human beings in it. I understand that Pro- 
fessor Hill is about to carry out some research 
with this ingenious instrument on rooms 
warmed by different systems of artificial heating. 
I have no doubt that such research would reveal 
the fact that the open gas-fire (which is, after all, 
only an open coal-fire burning purified, instead 
of unpurified, gas) produces and maintains a 
comfortable condition of atmosphere more 
completely and surely than any other system of 
artificial heating. It was because the old- 
fashioned gas-fire did so much of its work by 
convection heating at high temperature that 
gas-fires got the reputation of drying the air of 
a room. 


TuE EVOLUTION. OF THE GAS-FIRE. 

This brings me to an account of the evolution 
of the gas-fire from its older to.its present form. 
The gas-fire, as distinct from gas-heating stoves— 
which in one form or another have been in use 
almost ever since gas was first supplied to the 
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public—came into being as the result of the 
invention of the Bunsen burner, whereby, as you 
are all aware, owing to the introduction of air 
into the gas prior to its ignition, the complete 
combustion of the gas was made possible in spite 
of the flame coming into contact with a solid 
body. 
Tue OLD Type or FIRE. 

The original type of gas-fire (by which term, 
in contradistinction to a gas-heating stove, I 
mean a warming apparatus in which the heat of 
the gas is utilised to raise some refractory sub- 
stance to a glowing heat, and the products of 
combustion are carried off by a chimney or a 
flue for discharge into a chimney) was of a 
form generally on the lines of the drawing, 
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portion of the burner could be lighted and not 
another. So far as the design and ornamenta- 
tion of the fire were concerned, the less said the 
better—the` designer apparently as a rule made 
it his object to put as much meaningless orna- 
ment on to the fire as possible, and to create as 
many receptacles for dust as he could con- 
veniently work into the pattern. The flue 
opening very frequently bore no obvious relation 
to the quantity of gas consumed in the fire ; 
the same size flue-opening being provided for 
a fire of small consumption as for one of large. 


THe MODERN FIRE. 


By degrees, and in recent years by rapid 
strides, the gas-fire has been improved both in 


which illustrates a section of such a fire. It will 
be seen that the products of combustion were 
conducted through a series of tubes in the top 
of the stove which were covered over by open 
metal work, making a chamber in which the air 
was heated to a high temperature by contact 
with the heated tubes. The fire-clay back of the 
stove was set back sufficiently far from the line 


of the front of the burners to permit of a large - 


quantity of fire-clay balls being placed above 
the burner for the purpose of being heated by the 
gas, and the canopy of the stove came well 
down towards the top of the fire-clay lumps. 
The arrangement of the fire-clay bore no 
precise relation to the nozzles of the burner ; 
ther were no means of adjusting the relative 
proportions of gas and air entering the burner ; 
and there was no arrangement by which one 


construction and in design. Without going 
chronologically through the stages of evolution, 
I will come at once to one of the many efficient 
and well-constructed gas-fires to be obtained 
to-day, at a considerably lower price than the 
badly-designed, inefficient fires of years ago, and 
call attention to various features which can 
be seen in the fires exhibited. 

In regard to the burner, this is made so that 
only the centre jets need be alight if the whole 
heating force of the fire is not required. This is 
an infinitely better arrangement than the plan 
which previously had to be adopted of turning 
down the whole of the fire if it were desired to 
moderate the heat given out. This resulted in 
the whole of the fire looking dull and miserable, 
whereas now the centre of the fire can be kept 
fully aglow while the two ends are out altogether. 
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Then the burner is provided with a skilfully- 
designed arrangement for adjusting the gas and 
air supplies to the burners, so that- when a fire 
is installed the burner can be adjusted accurately 
to give the very best results for the quality of 
gas supplied in the district in which it is fixed. 
As to the fire-brick back,.this is only so far 
from the front of the fire as to allow of one row 
of fire-clay “fuel” as it is so frequently, but 
erroneously, called—the term “‘ radiants ” being 
far more accurate. The result of this arrange- 
_ment is that a very large proportion of the heat 
from the flame is either absorbed by the radiants 
within which the flame burns or the fire-clay 
back which is very close behind them, instead of, 
as in the older type of fire, a considerable pro- 
portion of the heat being lost up the flue through 
cold air being drawn into the fire between the 
front of the fire-clay lumps and the fire-brick 
back, which, as we have seen, was some inches 
away. The fire-clay back to-day is also carefully 
designed so as to throw as much as possible of 
the heat which it has absorbed from the flames 
by radiation into the lower portion of the room. 


THE SHALLOW WIDE FIRE. 


By the adoption of the shallow type of fire, in 
which the greater part of the heat is immediately 
turned into radiant heat from either the loose 
radiants or the fixed back, with a resultant great 
economy of gas, it has become possible to adapt 
a much greater width of fire opening. For the 
same quantity of gas as, or even less than, was 
used in an old-pattern fire with 10-inch open- 
ing, a glowing fire 16, 17, or even 21 inches wide 
can be secured. These wide fires are extremely 
useful for the heating of large rooms. The fire- 
clay radiants are now made in long pieces, one 
over each nozzle of the burner. These lengths 
are made to fit accurately and remain in position 
over the nozzle, so that the flame is given free 
access to the interior of the radiants without any 
disturbance of the flame. This is a very im- 
portant point, as if the flame of a Bunsen burner 
comes into contact with cold solid material too 
quickly, the inner cone of the burner, which 
consists of unignited gas, is broken, the flame is 
cooled, and imperfect combustion of the gas 
ensues, resulting in the production of a smalt 
quantity of carbon monoxide and the emission 
of an offensive smell, until the solid matter has 
become so hot as to have no seriously cooling 
effect. 

THe NEED FoR MAINTENANCE. 


For this reason, every gas-fire should be 
periodically overhauled and adjusted by a 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


7 


August 15, 1918. 


workman who understands the job, with a view 
to seeing that the burner is clean and that no 
broken fire-clay, rubble from the chimney, or 
other solid matter has fallen on to the nozzles 
of the burners to interfere with the combustion 
of the flame. In the modern fire, the flame comes 
into contact with the interior of the fire-elay 
radiants in such a way as to ensure that a large 
proportion of its heat is absorbed by the fire- 
clay, while the flame is given proper space for 
its combustion. 

The shape of the radiants is such, and the way 
in which they are fixed is so arranged, that they 
can be kept in position in the fire simply by a 
small strip of metal held in position by screws 
across the top of the radiants. Thus in the modern 
fire there is practically no ironwork in front of 
the fire-clay, whereas in the old-pattern fires an 
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iron grid of considerable surface was utilised to 
retain the loose lumps of radiating material, 
and,incidentally, materially reduced the radiating 
power of the fire. 

Then we find that the shape of the flue and its 
size have been altered and varied so as to provide 
a sufficient but not too great an opening for the 
escape into the chimney of the products of 
combustion. Flues are now made so that they 
can be set at varying angles as may be necessary. 
We also find that there is sufficient space between 
the top of the radiants and the bottom of the 
canopy of the fire to secure that a quantity of 
air is drawn into the flue ‘by the fire, with a; 
resultant valuable ventilating effect upon the; 
room, -without the air being all drawn through: 
the fire itself, with a consequent cooling effect 
upon the radiant. bodies. ; 


ABOLISHING THE AIR-HEATING CHAMBER. 
Further (and this is a most important point), 
it will be observed that the products of combus-: 
tion now pass from the fire direct into the flue 
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—there being no air-heating chamber in the top 
of the fire, which is only raised in temperature 
to a very moderate degree. This brings me back 
to the point from which I started to compare 
the gas-fire of to-day with that of ten years ago 
—the point at which I said that it was because 
the old-fashioned gas-fire did so much of its work 
by convection heating that it got the reputation 
of “ drying ” the air of a room. 

It was the air-heating chamber of the old- 
pattern fire (upon which makers relied for their 
efficiency) that was the cause of a great deal of 
the dislike which at one time was entertained by 
many people against gas-heating, and gave rise 
to the idea to which I have referred—that gas- 
fires dried the air—with the result that one found, 
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ture convection, leaving a good 40 to 50 per cent. 
to go up the flue, the modern gas-fire sends out 
well over 50 per cent. of its heat in radiation, 
only about 20 per cent. of heat in the form of 
convection (and that at such a low temperature 
that the air of the room is only very gently 
warmed, never to such a degree as to cause 
physical discomfort), while 20 to 25 per cent. 
performs the necessary work of ventilation. 
Again, the hot-air chamber in the old-fashioned 
fire also formed a very convenient receptacle for 
dust—a receptacle which it was impossible to 
clean out without taking the fire to pieces. This 
accumulation of dust was baked whenever the 
fire was alight, with the result that a most 
unpleasant stuffy smell was occasioned,-similar 


and still finds, in front of many gas-fires a howl 
of water, which the user fondly believes corrects 
all the tendency of the gas:fire to “dry” the 
air of the room. 


Do Gas-Frres Dry THE AIR? 


What was the truth of the matter ? Not that 
the gas-fire dried the air of the room, but that 
it heated the air of a room unduly, with the 
result, as we have seen, that the capacity of the 
air to absorb and retain moisture was likewise 
increased. ‘This heated and thirsty air coming 
into contact with all the moist membranes of 
the eyes, mouth, and throat, and with the skin, 
of the occupants of the room, proceeded to satisfy 
its thirst for moisture, to the great discomfort 
of the persons whose bodies supplied the 
moisture required for the purpose. Now whereas 
the old type of fire. gave out only some 25 to 
30 per cent. of its heating power as radiation 
and another 25 to 30 per cent. in high tempera- 


to that experienced when hot-water pipes in 
channels under the floor are heated to a tempera- 
ture that bakes and chars the”dust and organic 
matters which constantly accumulate on them. 
This disagreeable and unhealthy state of things 
is entirely avoided in the modern type of gas- 
fire. 
Artistic DESIGNS. 

It is hardly necessary to point out that the 
gas-fires produced in recent years are of designs 
which are calculated to harmonise with the 
decoration and furnishing of the best class of 
room. Ornamentation is either strictly in 
accordance with the characteristics of a given 
period of architecture and furniture, or is con- 
spicuous by its absence—the fire. depending 
entirely upon the lines on which it is designed 
for its pleasing, or at any rate inoffensive, effect. 
It should, .moreover, be pointed out, for the 
information: of those who have coal-grates of 
real artistic value, that .gas-fires can also 
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frequently be fitted into existing grates with 
success, though the heating efficiency is not 
always as high as in the self-contained type of 
fire ; and care has to be taken to ensure a proper 
up-draught in the chimney. 

Many thousands of fires are so fitted every 
year. A word of warning should, however, be 
uttered regarding that cheap and nasty make- 
shift of the local gas-fitter—a burner put into a 
grate with a lot of fire-clay piled upon it without 
any kind of arrangement in relation to the flames. 
Such abortions, with their incomplete com- 
bustion and waste of heat up the chimney, are 
true examples of the false economy of mere 
cheapness. All the improvements which I have 
described, and which mark an enormous advance 
in gas-fire construction, have resulted in a rapid 
increase in the adoption of gas-heating by the 
cultured public. But they would have been 
largely discounted if great improvement had not 
also taken place in the skill and care with which 


gas-fires are installed and subsequently looked 


after. 
CURING Smoky CHIMNEYS. 


Much prejudice has been created against gas- 
heating in the past by the fact that in former 
days gas-fires were frequently fixed in rooms 
as a cure for a smoky fireplace, without any 
care being taken to ensure that the products of 
combustion were properly carried up the chimney 
which had previously refused to carry away the 
smoke from the coal-fire. It is true that it is 
quite possible to cure a smoky fireplace by the 
installation of a gas-fire; but special steps are 
necessary to secure a satisfactory result. It is 
fortunate for the future of gas-heating, and for 
the comfort and satisfaction of the public, that 
in recent years the gas undertakings of the country 
have in many, though not in all, cases realised 
the necessity of carefully educating their fitters 
in the work of fixing gas-fires, and of subsequently 
overhauling and adjusting them when they have 
been in use for some time. The public, therefore, 
are now everywhere able to obtain well-designed, 
scientifically constructed gas-fires, skilfully fitted 
and properly maintained, instead of ugly fires, 
badly constructed, badly fitted, and hopelessly 
neglected. This is the reason no doubt why the 
prejudice that at one time existed on the part 
of the medical profession against the use of gas 
for heating has rapidly diminished, and is 
steadily dying away. 


DOCTORS AND GAS-HEATING. 


The medical profession in London are becoming 
enthusiastic supporters, instead of being active 
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opponents, of, or indifferent to, the use of gas 
for heating. They recognise the enormous 
importance of gas-heating in the sick room, 
whereby are secured the advantage of a strictly 
regulated and constant temperature, and the 
certainty that a fire can be maintained through- 
out the night without any attention and without 
any of the disturbance to the patient attendant 
upon the use of coal. 

I could tell many interesting stories of the 
campaign which has been carried on in London 
during the past four years among the medical 
profession on the subject of gas-heating ; but I 
have already far exceeded the length of time 
that I desired to occupy. I would therefore only 
say that the practical testimony of the doctors 
of to-day is fully bearing out the pronounce- 
ment of the Lancet commission twenty years 
ago, to the effect that “ gas can be used for 
warming purposes efficiently without prejudice 
to health, provided that certain conditions are 
strictly adhered to.” 


ESSENTIAL CONDITIONS IN GAS-FIRE 
CoNSTRUCTION. 


It is interesting to note these conditions, and 
to see how completely they have been embodied 
in the modern gas-fire. The conditions laid down 
were :— 

1. That it is desirable that the stove should 
afford radiant heat only. 

2. That for this purpose some form of clay fuel 
should be used. 

3. That attention should be given to the 
packing of the fuel so as to avoid undue clogging 
or impeding of the flow of the flames. 

4. That the stove should be supplied with 
separate burners with taps. [This has been 
adopted only partially, as it is found unnecessary 
to control each burner independently ; it being 
sufficient to be able to control sections of 
burners. | 

5. That some means of controlling the supplies 
should be adopted. Governors or regulators are 
indicated. [This condition is met in the present 
day by the recommendation given to their 
consumers by most gas undertakings to have 
governors fixed on all gas-fires installed.] 

6. That a simple arrangement should be 
provided by which undue drying of the warm 
air may be avoided. This condition, the report 
stated, appears to be necessary. [Subsequent 
research and experience have proved this 
unnecessary, as the modern fire does not unduly 
warm the air. ] 
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7. That indestructible enamel should be used 
for covering the stove. Common paint, varnish, 
or ordinary enamel should be avoided. [This is 
invariably done.] 

8. That an efficient flue should in all cases be 
provided. 

9. That the burner should be, as far as 
possible, noiseless. [This condition, to which 
I have not previously referred, is fulfilled to a 
very great extent in all modern gas-fires, though 
absolute silence is not always achieved. ] 

I must leave to my next lecture the question 
of the use of gas-heated “radiators ”’ and flue- 
less stoves generally. These, so far as domestic 
heating is concerned, are chiefly to be recom- 
mended for the heating of halls and corridors, 
which adds materially to the comfort of the 
inmates, provided it is not overdone so as to 
create a uniform heat throughout the house, 
which would tend to reduce the amount of 
ventilation of the occupied rooms. 

I propose in my second lecture to deal with 
the problem of fuel in the home as a whole— 
after briefly dealing with the gas appliances 
available for cooking and water-heating— 
because the subject needs to be dealt with as a 
whole, and not merely in isolated details, if 
the advice to be given is to be of value. This 
evening I have endeavoured simply to describe 
the advances that have been made in gas-fires 
for the heating of the home, the reasons why 
prejudices formerly existed against this system 
of heating, and the steps that have, I think, 
with much success, been taken to remove the 
grounds for these prejudices. 


THE HOUSING DIFFICULTY IN 
MONTREAL. 

The intending settler in Montreal will do well 
to consider the question of housing accommodation, 
Owing to the rapid growth of the city and the 
exceptionally high taxation houses are scarce and 
rentals very high. There is no law of “ancient 
lights ”?” to protect premises and keep them habit- 
able, but new buildings are run up anywhere and 
anyhow. Towards the end of last March a meeting 
was held to consider the bad housing conditions of 
Montreal. On that occasion the leading humani- 
tarian organisations pledged themselves to do their 
utmost to obtain the revision of the present health 
and building by-laws. It was decided to ask the 
city council for a staff of housing inspectors, and 
to demand a more active and efficient health 
department. As one of the speakers remarked, 
“ The fact that the city was without a general plan 
militated against it, Districts were being built up 
around it without any definite plan and without 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


893 


any reference to the future of the city.” Much 
was said about the high rents, the wretched 
housing, and the costliness of building, 

‘In compliance’ with an old and inconvenient 
by-law, all house-removing takes place simul- 
taneously. Everyone moves on May ist. As 
that date approaches, most landlords give notice 
of a rise in rent, and the tenants do their best to 
find some other resting-place in the congested city,’ 
or stay where they are and pay the higher price. 
Ten years ago it was possible to find a ten-roomed 
flat in a good part of Montreal for $35 (£7) a month. 
A “bachelor” flat (two rooms and a kitchen), in a 
moderately good district, now lets for $35. A tiny 
four-roomed fiat at the top of a building is rented 
at $45 a month. A seven-roomed flat, in an 
unfashionable suburban district, a thirty minutes’ 
car ride from town, lets for $30 (£6) a month. A 
large flat in a fashionable part is rented at $200 
(£40) a month. Only wealthy persons live in 
large houses or flats; streets and streets of roomy 
old-fashioned houses have been destroyed to make 
way for blocks of business offices and highly-rented 
flats. The city is spreading on to the mountain 
and out westward, but not with sufficient répidity 
to accommodate the quickly increasing population 
to which the immigration of this spring alone has 
made an important addition. The following num- 
bers will show how emigration to the Dominion 
has increased :— 


April. 

1910 ... 25,700 
1911 28 , 800 
1912... 32,900 
19183 . .. 33,515 


Many of these make a home, or at least try to do 
so, in Montreal. The city is large and flourishing, 
and the cost of the journey from the Old Country 
is very moderate. Moving farther afield is 
attended by many risks and expenses; the long 
journeys are very costly, prices are high, and work 
of the kind desired is not always obtainable at 
short notice, unless the settler happens to be a 
farm hand, an artisan, or a domestic servant. 

Greater Montreal (the city exclusive of suburbs) 
has a population of 600,000. This is more than 
the combined populations of the Provinces of 
Manitoba, Yukon, North-West Territories, and 
Prince Edward Island; as large as the Provinces 
of New Brunswick and Alberta joined together, 
and more than Toronto and Winnipeg combined.* 

As Montreal proper is far too small for its 
population, the only practical way out of the 
difficulty is in the rapid opening-up of outlying 
districts. In this matter, however, the city is 
hampered by a very inadequate car service, and 
although the cars in use are allowed to be crowded 
to a degree that is disagreeable and dangerous, the 
means of transport are insufficient to cope even 
with the numbers now obtaining. 


ees 
* These figures are taken from the official figures to`be 
found in the Fifth Census of Canada, Vol. I., 1912. 
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Suburban property has increased in value 
enormously. Four years ago lots at Westmount 
Plateau went begging for 4d., 24d., and 64d. a foot. 
It is impossible to buy lots there now for less than 
60 cents. (2s. 6d.) a foot. In another part of 
Westmount, lots that were sold last year at a 
shilling a foot would now fetch 5s. a foot, The 
cost of building is extremely high, as the labour of 
artisans is proportionately much more highly paid 
than that of more cultured classes. This state of 
affairs has enabled many to make rapid fortunes 
over “real estate,” but it does not simplify the lot 
of the ordinary settler who arrives with his fortune 
yet to make and an all too slender banking account. 
Stringent money conditions and a somewhat late 
spring have retarded building, and the demand for 
houses is enormous. 

If good furnished lodgings were to be had easily, 
the housing difficulty might be minimised to some 
extent, But furnished apartments with board, as 
they are known in England, hardly exist. Fur- 
nished bedrooms without board can be had. A 
small single-bedded room costs about $10 (£2) a 
month Larger ones, $15, $20, or $24, according 
to locality, size, and furnishing. As living costs 
more than it does in England, restaurant prices 
are higher (generally about half as much again), 
an important point when all the meals are taken 
out. 

The rapidly growing towns of Canada offer many 
opportunities to capable persons of all classes; but 
these chances must be taken cautiously, and the 
move well considered. There is not yet accommo- 
dation for the enormous numbers now arriving. In 
the cultured classes especially it is often difficult 
to find employment, and there are too many 
instances of persons having to go as servants who 
went out hoping to follow professions. 

Unless intending settlers with families are sure 
of work, they should have some amount of capital 
to tide them over until they can find, not only 
occupation, but a suitable dwelling. 


THE DEVELOPMENT OF THE 

TEXTILE INDUSTRIES. -< 
| The Purity of Silk.—tIt is fully to be anticipated 
that the new proposals of the Silk Association 
will be debated in wider fields. In all parts of the 
world there is a public interested more or less 
deeply in the subject of the purity of textile goods, 
and most textile manufacturers have been the 
victims of a degradation of quality effected by 
adulteration in one of its forms. The suggestion 
that any one class of textiles should be “graded 
according to their purity . . . in manner analogous 
to the carat standard for gold” obliquely affects 
all the rest, and raises wide issues. In one of itg 
aspects silk is an article of luxury, but so in their 
degree are wool, cotton, and flax. Silk is counter- 
feited extensively by reason of its. comparative 
rarity, and has to meet the rivalry of direct 
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substitutes, as well as that of debased editions 
of itself. The question which are the more 
destructive — chemical substitutes or chemi- 
cally-treated natural silk — has not been set 
beyond doubt, but it is arguable that heavily. 
weighted natural silk is the more noxious of the 
two. The fact that a silk garment ‘cuts ” under 
the arms or falls to pieces after a few days’ wear 
discredits silks at large. The desire to discriminate 
effectually between the satisfactory and the un- 
satisfactory sort of real silk and to give the 
uninstructed public a firm guide is highly com- 
prehensible. The matter is not entirely one of 
chemical composition, but the graver sources of 
dissatisfaction arise, not from inherent defects 
in the fibre or the structure of the fabric, but 
from treatments designed to add to the weight. 
“ Dynamiting ” is the forcible word the Americans 
have found for the practice of loading silk during 
dyeing with salts of iron, tin, or lead. Weighting 
has been common for at least two centuries, and 
within limits it is not actively injurious. The 
evil lies in the excess of weighting, and under 
stress of competition adulteration proceeds until 
disgust supervenes and makes all silks less saleable. 
The case is not improved in the eyes of home 
manufacturers by the circumstance that foreign 
sellers are almost entirely accountable for the 
destruction of the confidence of the public in the 
durability of silk goods. 

One of the most eminent of manufacturer 
statesmen is persistently accused of calling 
adulteration only a form of competition. Some 
forms have gained sanction and are probably im- 
pregnable, and of these the sizing of cottons is the 
leading example. Others, such as the weighting 
of worsted with zine salts, are frowned down and 
practised illicitly. The less objectionable practice 
of grease-dyeing worsteds, in which the spinner’s 
oil is retained to increase the weight, is generally 
reprobated as one leading to a bad name. There 
are limits, not always consistent or logical, beyond 
which it is recognised as impolitic to go; but as a 
whole textile manufacturers are not enthusiasts 
for State intervention. The possibility that stan- 
dards apt enough to-day may become ill-fitting in 
future and may act as obstacles to healthy progress, 
demands at least to be considered. There are 
practical difficulties in so marking textile goods 
that deceit shall be impossible, for full pieces are 
cut into short lengths for sale, and increasingly 
cloth is being disposed of in made-up garments. 
The inveterate habit in the public of reading into 
exact names meanings that are not expressly im- 
plied has to be allowed for, and also the disposition 
of traders to contract out of obligations. 


Factory Accidents—No manufacturer took up 
the defence in Parliament against the protracted 
pleas for closer factory inspection urged by various 
Labour members for textile constituencies. It may 
be conceded that occurrences happen which nobody 
would care to defend, but it cannot be agreed that 
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conditions obviously favourable to the production 
of physical injuries are courted by manufacturers, 
The high premiums for insurance against em- 
ployers’ liability form a real deterrent to heedless- 
ness additional to the powers wielded by inspectors. 
The tendencies of the times are absolutely away 
from the bad lighting and accumulations of grease 
and dirt which were accused of large responsibility 
for damage. In the new spinning mills the walls 
are nearly all glass, and the desirability of weaving 
and dyeing premises is determined chiefly by the 
goodness of the lighting. Orderliness is the first 
condition of successful mill management, and the 
prevailing trimness of mills and their yards is a 
feature that strongly obtrudes itself upon the 
visitor. The profusion of warning signs and the 
disposition to avoid technical responsibility for 
mishaps could hardly be increased by any additions 
to the inspectorate, After certain precautions 
have- been observed the avoidance of accidents 
in working near fast-moving machinery rests 
principally with the person, and nothing can 
replace the need for individual care. If judgment 
seems to go by default in Parliament, this is not 
because employers do not realise how mishaps 
occur or because they are reluctant to take the 
practicable measures. 


Felt Hat-making.—Cap-making is a business in 
which textile people have a definite concern, and 
the demands of the cap manufacturers for cloth 
continually increases. Hatting is on the fringe of 
the textile industry and connected with the main 
body by its consumption of ribbons and linings, 
of which substantially all are imported, and its 
acceptance of a certain quantity of short wool, the 
by-product of wool-combing. It is a department 
comparatively little known, and therefore the more 
interesting to watch in work. Its great staple 
material is rabbit fur, from which the coarser 
hairs or kemps are removed by a blowing process 
in course of which the light hairs are driven by 
fast-running spiked rollers from compartment to 
compartment of an enclosed machine. The forming 
of the hat body relies upon air-pressure, The hair 
falls in a shower upon a perforated copper cone 
revolving in an enclosed chamber. A sufficiency 
having been collected upon the cone, a spray of hot 
water is turned on, anda conical hat form sufficiently 
matted to bear light handling when folded results. 
The shapé is kneaded by hand to lend it additional 
substance and passed to the “planking” depart- 
ment, in which it is rolled by hand or between 
fluted reciprocating rollers to gain extra thickness 
from felting. Alkali is used to promote felting in 
wool, but in working furs a boiling solution of 
weak sulphuric acid is necessary. The difficulty 
of penetrating felt with dye is met by dyeing at 
this stage. The form is stiffened with a spirit 
solution of shellac to make hard hats, or with a 
water paste to make soft felt. The crown is shaped 
by pulling the form over a solid wooden block after 
the stiffening has been softened by immersion in 
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boiling water. The hat is pressed in a mould and 
is “ pared ” by rubbing with sand-paper. The flat 
brim is curved under pressure, and is given its 
particular shape by moulds made for each size and 
style, and the hat is ironed. 

The fashionable soft “velours” hat owes its 
pile to hand-scrubbing with a hard brush, and 
its lustre to a finishing process. When other- 
wise complete the hat is elaborately tailored 
by the girls, who sew in the bands and attach 
the bindings. 


Dealings in Futures.—An important judgment 
upon the legitimacy of transactions in cotton 
futures has been delivered in Manchester in the 
County Court. After consultation with the Board 
of Trade, the trustee in an insolvency case sought to 
test the right of a cotton broker to claim upon the 
estate for differences accrued upon speculative 
transactions with the bankrupt. The brokers had 
dealt in their own names, had exacted a deposit as 
cover, and had paid or received upon the price 
declared upon the Liverpool Cotton Exchange 
weekly. The operator had shown no intention 
of taking delivery of the cotton bought, and the 
argument of the trustee was that the dealings were 
essentially bets upon the weekly price of cotton. 
Judge Mellor ruled that the brokers were entitled 
to recover, as they were not gambling but acting as 
agents, and held that the weekly adjustments only 
regulated payment without converting the contract 
into a weekly one. He observed that a market for 
futures was absolutely necessary to enable manu- 
facturers to carry out their forward contracts, and 
there was nothing illegal or gambling about such 
transactions. Gambling is the name freely applied 

_by cotton spinners to such operations indulged in 
by those who do not undertake them to balance an 
inherent risk. The judgment does not say that 
the operator was not gambling, but only that the 
brokers were not. Prejudice against transactions’ 
of the kind, undertaken by outsiders, is strong, and 
industrial opinion is opposed to the introduction of 
the system of settlement by paying differences in 
those markets in which it does not already obtain. 
It can, however, be averred that trading in cotton 
on the Lancashire scale would be impossible with- 
out facilities for dividing the risks; and without 
a complete disclosure of documents it must be 
impossible to say where insurance ends and specu- 
lation begins. A discovery that trading in fictitious 
cotton was in itself illegal must have produced a 
consternation more profound than can readily be 
imagined. Restrictions upon unlimited dealings 
have been attempted elsewhere, and the American 
proposal to tax transactions at a specified rate per 
pound represents the latest of these. In Leipzig, 
where a futures market in wool was founded many 
years ago, the authorities intervened to prevent the 
publication of its proceedings. It would seem 
that dealers, brokers, and merchants are the 
warmest friends of the terminal markets in textile 
raw materials. 
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GENERAL NOTES. 


BACON-CURING IN CHESHIRE.—The great scarcity 
of bacon in England continues to arrest the 
attention of farmers, and, as a consequence, bacon 
factories are being projected in different parts of 
the country. One of these will be constructed in 
the county of Cheshire, in the heart of a large pig- 
breeding area. It will be built from the designs of 
Loudon M. Douglas, F.R.S.H., of Edinburgh, 
who has been responsible for many of the modern 
bacon factories in the United Kingdom. Mr. 
Douglas gave a course of Cantor Lectures on the 
meat industry last year. 


THe U.S.A. Harvest.—The prospects of the 
harvest in the United States are very good, accord- 
ing to Dr. Henry Clews, the well-known financier 
of New York. “As usual, there are complaints of 
injury,” he writes, “but these are generally local 
and not of a serious nature, If present prospects 
are realised, we may harvest a bumper crop of over 
8,000,000,000 bushels of corn; also a bumper crop 
of wheat, or about 750,000,000 bushels; and the 
second largest yield of cotton, amounting to over 
14,000,000 bales. August is usually a month of 
deterioration for corn and cotton, so that no alarm 
need be felt at any moderate injury. But the grow- 
ing season is rapidly reaching its end; conditions are 
generally above the average, and making allowance 
for customary deterioration, we are almost sure to 
see a harvest considerably above the average.” 


CAMBRIDGE SCHOOL OF ForEstRY.—The second 
progress report of the University of Cambridge 
School of Forestry shows that the work is de- 
veloping on interesting and practical lines. The 
Great Northern Railway Cempany, as a direct 
outcome of the paper read before the Society by 
Mr. E. Russell Burdon in March last, asked the 
school to make certain investigations relating to 
the preservation of sleepers, and their subsequent 
immunity from fungal attack, and an experiment 
on a small scale with some thirty sleepers has been 
devised, and is now in progress. The company 
volunteered to let the school test the comparative 
value of different woods for sleepers, by laying any 
special woods in the road as an experiment which 
could be supervised by the investigator in timber. 
A similar offer to test the value of different woods 
and preservative processes in street-paving was 
volunteered by Mr. Arthur Collins, City Engineer 
for Norwich, with the consent and approval of the 
city council. A further letter was received from 
the Royal Institute of British Architects indicating 
various points connected with timbers used both 
for carpentry and joinery in buildings, concerning 
which architects and builders feel the need for 
reliable information, and desire to see research 
work instituted. The most important of these 
points relate to the possibility of treating the 
timbers to preserve them from fungal and insect 
attacks, and yet without injuring their working 
qualities, or rendering them less amenable to tools, 
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These suggestions have been carefully considered, 
and efforts are being made to organise an experi- 
ment on a semi-commercial scale, which will, it is 
believed, not only yield information on the above 
points, but be of benefit to many other wood-using 
industries at the same time. -~ 


Iron AND STEEL Instirute.— The autumn 
meeting of the Iron and Steel Institute will be held 
at the Palais des Académies, Brussels, from Sep- 
tember 1st to 4th, 1918. The following is the list 
of papers that are expected to be submitted :— 
(1) Armand Baar (Liége) : ‘“‘ Reinforced pile founda- 
tions for blast-furnaces”; (2) Professor E. D. 
Campbell and F. D. Haskins (University of 
Michigan): “Some experiments of the effect of 
heat treatment on the calorimetric test for carbon 
in a 0°32 carbon steel” ; (3) Professor A. Campion 
and J. M. Ferguson (Glasgow): “A method of 
preparing sections of fractures of steel for 
microscopic examination”; (4) Baron E. Coppée 
(Brussels) : ‘‘ The manufacture of coke in Belgium”; 
(5) General L. Cubillo (Madrid) : ‘‘ The manufacture 
of armour-piercing projectiles”; (6) Otto Frick 
(Beckenham, Kent): ‘‘ The electric refining of steel 
in an induction furnace of special type”; (7) Emil 
Gathmann (Baltimore): ‘‘Commercial production 
of sound steel ingots ”; (8) Gevers-Orban (Liége): 
“ The distillation of tar in metallurgical practice ” ; 
(9) E. Houbaer (Liége): “The use of coke-oven 
and blast-furnace gases in Metallurgy” ; (10) Pro- 
fessor H. Hubert (University of Liége): “ Present 
methods of testing, with special reference to the 
work of the International Association for Testing 
Materials ” ; (11) Baron E. de Laveleye (Brussels) : 
“« A historical survey of the metallurgy of iron in 
Belgium ”’; (12) F. Rogers (Sheffield): ‘So-called 
‘crystallisation through fatigue’”’; (13) Professor 
A. Sauveur (Cambridge University, U.S.A.): “ The 
allotropic transformations of iron”; (14) Dr. J. E. 
Stead (Middlesbrough): ‘‘A new method for the 
determination of the critical points Ac, and Ar,” ; 
(15) Dr. J. E. Stead (Middlesbrough) and Professor 
H. ©. H. Oarpenter (Manchester): ‘The crystal- 
lising properties of electro-deposited iron”; (16) 
Benjamin Talbot (Middlesbrough): ‘ Modern open- 
hearth steel furnaces”; (17) Gustave Trasenster 
(Ougrée, Belgium): “ The use of oxygen in blast- 
furnaces”; (18) ©. Vattier (Valparaiso): ‘Note 
on the principal deposits of iron ore in Chili.” 


RESTRICTIONS ON Imports oF ITALIAN FLOWERS 
To FRANCE.—A commission, appointed by the 
French and Italian Governments, to inquire 
into, and report on, the imports of Italian-grown 
flowers, plants and vegetables into France, has 
been sitting at Nice. The stringent regulations 
of the French customs house authorities at the 
frontier at Ventimelle, since the appearance of the 
Diapsis pentagona (a disease which attacks plants) 
in Italy, has seriously affected the trade, which here 
is dependent on Italy for certain varieties of plants 
and flowers. It is probable that many of the exist- 
ing restrictions will be removed, and that measures 
will be taken to facilitate this important industry. 
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INDIAN SECTION COMMITTEE. 


The following is the list of the Indian Section 
Committee, as appointed by the Council :— 
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Sir George Birdwood, K.C.I.E., C.S.I., LL.D., 

Sir Valentine Chirol. 

William Coldstream, B.A., I.0.8. (Ret.). 

Sir Charles H. T. Crosthwaite, K.C.S.1. 

Laurence Currie, M.A., J.P. 
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Sir Steyning William Edgerley, K.C.V.0.,C.ILE.  . 

James Fairbairn Finlay, C.8.1., I.C.S. (Ret.). 

Sir Frederic W. R. Fryer, K.C.S.I. 

Sir Krishna Govinda Gupta, K.C.S.I. 
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“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 


This competition was instituted in 1878 by 
the Council of the Royal Soeiety of Arts, as 
trustees of the sum of £400, presented to them 
by the Committee of the Owen Jones Memorial 
Fund, being the balance of subscriptions to 
that fund, upon condition of their spending the 
interest thereof in prizes to ‘“ Students of the 
Schools of Art who, in annual competition, pro- 
duce the best designs for Household Furniture, 
Carpets, Wall-papers and Hangings, Damask, 
Chintzes, etc.; regulated by the principles laid 
down by Owen Jones.” The prizes are awarded 
annually on the Report of the Examiners in the 
National Competition of the Board of Education. 


Six prizes were offered for competition in the 
present year, each prize consisting of a bound 
copy of “ The Leading Principles in Composi- 
tion of Ornament of Every Period,” from the 
“ Grammar of Ornament,” by Owen Jones, and 
the Society’s Bronze Medal. 


The following is a list of the successful 

candidates :— 

Brocklehurst, Frank, School of Art, Macclesfield, 
for a Design for a Silk Tapestry. 

Davies, Colin, School of Art, Macclesfield, for a 
Design for a Tapestry Hanging. 

Harper, Edith Frances, School of Art, Nottingham, 
for a Design for a Stencilled Hanging. 

Marsh, Mary Alice, School of Art, Dudley, for a 
Design for a Coloured Embroidery Panel. 

Mottram, Arthur, School of Art, Macclesfield, for 
a Design for a Woven Silk Fabric. 

Shearsmith, William Edward, School of Art, 
Vernon Street, Leeds, for a Design for a 
Chiselled Iron Tock plate: 


The examiners who judged the works sub- 
mitted for this competition report :— 


“ The general level of merit shown last year 
has been maintained, and the best examples 
are found in the stencilled and woven fabrics. 
In embroidery, better designs have been sub- 
mitted than was the case last year.” 
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IPROCEEDINGS OF THE SOCIETY. 


TCANTOR LECTURES. 


COAL GAS AS A FUEL FOR 
DOMESTIC PURPOSES. 


By F. W. GOODENOUGH, 


Member of the Institution of Gas Engineers. 
Lecture II.—Delivered March 10th, 1913. 


In my previous lecture I dealt with the use of 
coal gas as a fuel in the home in its general 
bearing on the smoke abatement question, and 
particularly on the side of its application to the 
purpose of warming our bodies from the outside 
by means of the open radiant gas-fire in place of 
the open coal-fire. It now remains for me to 
deal more particularly with the warming of our 
bodies from within by means of well-cooked food, 
which is an even more important problem than 
the warming of ourselves by external means. 


THE FLUELESS GAS-HEATER. 

Before doing so, I should like to touch—as I 
did not have time last week in which to do so 
more than very briefly—upon the use of flueless 
gas-heating stoves in the house. These are of 
‘two kinds. 

There are first what are known as condensing 
stoves, comprising one or’more argand burners 
with chimneys discharging into copper tubes in 
which the moisture produced by the combustion 
of the gas is condensed and flows into a pan 
underneath. These condensers are exceedingly 
useful, efficient and satisfactory, for heating 
bathrooms, small halls, passages and other parts 
of the house where there are no fireplaces, and 
where a gentle warmth is sufficient. 

Then there are the so-called “‘ radiators ” (or 
more correctly, convectors). The cost of in- 
stallation of these heaters is, of course, much 
smaller than that of centrally-heated radiators, 
and they could be used with much advantage 
for the heating of large halls, corridors, staircases, 
and other parts of the house where there is 
frequent change of air and it is desired to warm 
that air to a moderate extent. 


THE IMPORTANCE OF COOKERY. 


It has been said that whilst man might live 
without poetry, music and art ; might live without 
conscience and live without heart ; might live 
‘without friends and might live without books, 
yet civilised man could not live without cooks. 
And there is much to be said for the advice which 
an experienced wife once sent in reply to a young 
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inexperienced one who had written her a long 
tale of domestic woes—namely, “Feed the 
brute.” 

It has been truly said that an army—or, as 
we have recently had only too sad cause to realise, 
a Polar expedition—marches upon what we may 
euphemistically describe as its internal heating 
apparatus ; andit may be said with equal truth 
that the seat of domestic happiness is to be 
discovered not far from the same spot. A well- 
managed, contented household very generally 
has for its keystone a good cook and a good 
cooker. 


QAS IN THE NURSERY AND KITCHEN. 


Any question, therefore, which closely con- 
cerns the culinary arrangements of the house is 
deserving of careful consideration, and I feel I 
need no excuse for laying emphasis upon the 
important part played by gas in the economy 
of the kitchen. 

As I said in my former lecture, the question of 
what fuel shall be used in a house is one to be 
considered as a whole and not merely in parts. 
Having, therefore, dealt with the case for the 
use of gas as a warming agent in the living 
rooms and bedrooms of a house—and I might, 
in passing, emphasise the value of gas-fires in 
the nursery, where it is so important that the 
nurse should have the heating arrangements 
under absolute control—we have now, to get all 
our factors for consideration, to go downstairs. 
(Shall we say, rather, that we have to go behind 
the kitchen door, for basements are happily now 
steadily becoming things of the past, and might, 
even where they exist, be with advantage 
utilised rather as store-rooms and cellars than as 
servants’ quarters.) Our object is to see to 
what use gas as a fuel can be put in the kitchen, 
and then to consider its use there in relation to 
the whole problem of domestic fuel both there 
and in the house above it. 

I would here like to put the question to my 
friends of the male sex as to how many of them 
ever really trouble about the question of kitchen 
equipment and its relation to the health and 
comfort of the kitchen staff and the home- 
staying members of the family. 


THe BUSINESS oF HOUSEKEEPING. 


Whilst men are ready enough to put in tele- 
phones, typewriters, ventilating fans, or any 
other labour-saving or comfort-increasing ap- 
pliances in their offices or business premises, 
how many of them ever consider the fact that a 
business of considerable magnitude is being 
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carried on every day in their homes, and 
that those who conduct that business are as 
much entitled to consideration in the matter of 
the saving of unnecessary work and drudgery, 
and the increasing of comfort and convenience, 
as are those who carry on business for a profit 
in business premises ? 

In spite, however, of man’s general indifference 
in regard to the details of the organisation of his 
domestic business, of which his wife is generally 
the honorary director—and it may be mentioned 
in passing that household management is the 
industry which employs more persons than any 
other single industry in the world, not excepting 
agriculture, and that there is a movement on 
foot for the payment of salaries to wives in con- 
sideration of their services in that industry— 
man has not been found to be backward in 
consenting to the installation of gas-cooking 
apparatus in the kitchen. The gas-cooker has 
won his favour because it has helped to give 
him punctual meals as well as well-cooked 
meals. It has proved its value to his personal 
comfort and enjoyment, and, therefore, it has 
established itself already very widely in popular 
favour. It is rather in regard to other gas 
appliances, to which I will refer later on, that 
I am speaking when I am reproaching the 
average man for his indifference. 

The problem of what fuel shall be used in the 
household is one that has a somewhat varying 
answer, according to the class and circumstances 
of the home under consideration. 


CIRCUMSTANCES ALTER SOLUTIONS. 


What applies to an establishment of ten or 
a dozen servants does not necessarily apply 
exactly to the household that is run with two 
maids, nor is the solution of the problem for a 
two-servant house necessarily identical with that 
for a one-servant house, or a home where the 
wife is her own maid-of-all-work; it may not 
even be the same as for another two-servant 
house. In the one case the two servants may 
be overworked, in the other have scarcely enough 
to do. Everyone must answer the problem for 
himself or herself. All I can do is to point out 
the necessary factors which should be taken 
into account. = 


THe UNIVERSAL UTILITY OF GAs FOR 
COOKING. 

But so far as cooking is concerned, the answer 
is the same for every class of house—from the 
artisan’s tenement to the royal palace—namely, 
that gas is the ideal kitchen fuel, because of its 
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cleanliness, its reliability, its capability of supply- 
ing simultaneously the varying degrees and forms 
of heat required for the varying processes of 
cooking, and its being constantly ready for 
service without making any dirty, wearying work 
forits users. And, I may add, that that answer 
has been adopted as the true one at both ends of 
the social scale, for one finds the ordinary single- 
oven gas-cooking stove in the cottage of the 
artisan, on the one hand, and, on the other, 
elaborate installations of multiple-oven gas- 
cookers, gas-heated roasting chambers, gas 
grilling and boiling tables, hot-plates, steamers, 
bain-maries and carving tables in the kitchens 
of Mayfair and Belgravia. 

The problem only varies in its answer when it 
comes to the question of whether gas can be used 
for cooking with economy as well as advantage 
all the year round, or whether it is only to be used. 
when other circumstances do not require that 
the kitchen fire shall be lighted. 


THE FUEL OF THE Poor. 


In the case of the poorest of the poor—by 
which I mean here the poorest of the poor who 
have homes of their own and food to cook 
therein—it is obvious that when they need a 
fire to warm them they must use that fire also 
for cooking, and the cooking that is done by 
such people is mainly done in the saucepan or 
the frying-pan on the fire, which is very often 
only an ordinary open sitting-room fire, not a 
kitchen stove at all. Here, then, is a clear field 
for a good domestic smokeless solid fuel, and the 
success of the plan of selling coke in 28 lb. paper 
bags to the poor, and to those whose storage is 
limited, is full of promise for the future in this 
respect. But in the case of the great majority 
of households it would be perfectly feasible and 
economical for gas to be used for cooking all the 
year round, if only the architects and builders 
and landlords would wake up to the fact that 
gas-cooking and water-heating have “ arrived.” 

With very few exceptions, architects continue 
to design houses, and builders continue to build 
them, as though gas-cooking had never been 
heard of, or was still in the experimental stage, 
or at best was only a second string to the kitchen 
bow. 

THE IDEAL KITCHEN. 

If only kitchens were constructed, as the 
kitchen in my own house is constructed, with 
just an ordinary fireplace in which the servants, 
when they have finished the day’s work and 
want to sit down and be comfortable in the 
evening, can light a fire—whether it be of coal, 
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gas, peat, or logs—and a tiled or cemented 
recess were provided in which the tenant of the 
house could at his or her option have installed 
either a coal-range or a gas cooking-stove, there 
are very few. households that could not with 
advantage in every respect use gas for cooking 
throughout the year. 


a 


THE Cost or GAS FOR COOKING. 


I shall be asked, of course, to answer the 
question: “Is gas economical for cooking as 
compared with coal?” Well, my reply to that 
question is a very simple but, I think, a very 
conclusive one. There are now, in London alone, 
somewhere about 750,000 gas-cookers (and the 
number is constantly increasing) used by con- 
sumers whose means are so limited that it is a 
convenience and an advantage to them to buy 
their gas a pennyworth at a time through 
automatic meters; and proportionately the 
same is true throughout the kingdom. 

If gas had not been proved by experience to 
be more economical to use than coal, is it likely 
that the housewife who has to look at both sides 
of every penny before she spends it, and who in 
many cases plans out her weekly budget in penny- 
worths and halfpenny-worths, would, almost to 
a woman, have adopted, and continued to use, gas 
for cooking whenever she can possibly dispense 
with her coal-fire for other purposes? The 
question provides its own answer. 


A QUESTION OF COMMON-SENSE, 


The costliness or the economy of cooking by 
gas is all a question of common-sense and 
ordinary care. The whole trouble of excessive 
cost in the use of gas for cooking, where it 
occurs, lies in the ignorance sometimes, but also 
in the thoughtlessness too often, of the servants 
to whose tender mercies the use of the cooking 
apparatus is entrusted. It rarely arises where 
the mistress of the house does her own cooking— 
never when she has once learned how to use her 
stove. 


POINTS TO BE REMEMBERED IN Gas- 
COOKING. 


This last point is of importance because, in 
regard to ignorance, this is not by any means 
confined ‘to the servants. The inexperienced 
user of a gas cooking-stove generally—even the 
college-trained graduate in cooking sometimes 
—makes the mistake of wasting gas, through 
ignorance of a few simple rules in regard to the 
use of the stove. 

It is not realised byeveryone, until it is pointed 
out, that it is extravagant to turn up the boiling 
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. burner under a kettle or a saucepan until the 


flames are flaring round the side of the vessel. 

It is not realised intuitively that economy is 
effected by only turning the flame to such a 
height as will keep it well under the bottom of 
the vessel. 

It is not realised by most people, until the fact 
has been pointed out, that old iron pots and 
pans that have been used on the kitchen coal- 
range are less economical to use than tin or 
aluminium-ware utensils, which present very 
much less obstruction to the passage of the heat 
from the flame to the contents. 

It needs to be pointed out to most people 
before they realise it that utensils that have been 
used over a smoky fire, and consequently have a 
deposit of soot underneath, require far more gas 
to heat their contents than does a vessel with a 
clean bottom that has no insulating material 
between the flame and the metal. 


ECONOMISING OVEN-HEAT, 


Most people also have to be taught that the 
oven burners can be steadily turned down after 
the oven is once thoroughly heated, and can 
eventually be turned out some time before the 
cooking processes in the oven are completed, 
because the oven is lagged with insulating 
material which continues to give off heat inside 
the oven long after the gas has been turned out. 
A proof of this is provided by the fact that, if 
the gas be kept on until cooking in the oven is 
finished, a pail of water placed inside the oven 
will be heated by the warmth still contained in 
that oven to a sufficient temperature to make it 
useful for washing-up purposes. 


TEACHERS OF Economy. 


These points are, however, nowadays being 
taught to many children in domestic cookery 
centres, and to more advanced students in the 
cookery schools, which are doing such valuable 
work in raising the standard of cooking through- 
out the country; but too little attention is 
still paid in many cookery schools to these 
practical points, and it is still found necessary 
by gas companies to employ a staff of trained 
lady advisers, whose duty it is to visit all houses 
where gas-cooking stoves are installed, for the 
purpose of giving advice and instruction to 
both mistresses and servants as to how to use 
a gas cooking-stove so as to produce the best 
results with the smallest consumption of gas. 
This policy is adopted by gas companies because 
they realise that waste is not only bad for the 
user but also for the supplier. 
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It is the housewifé who finds gas economical 
for cooking who commends its use to her neigh- 
bour, not the one who through want of knowledge 
on the part of herself and her servants uses 50 
per cent. more gas than is necessary and does 
not obtain good results. 

It is a matter of some surprise to many house- 
wives—that is, to those who are under the im- 
pression that a gas company is a rapacious 
monster whose one desire is to get the public to 
use aS much gas as can be forced through a 
highly untruthful meter—that such a system of 
instruction in economy should be provided. 
One good old soul once said to a lady adviser 
who had been explaining to her and her cook 
how to save gas: “I do not know who intro- 
duced the plan of sending you young ladies round 
to teach us how to save money, but he must be a 
very religious man. It is the first time I have 
ever known a business house pay someone to 
come round and teach me how to save my 
money instead of paying it to them.” 

When an Irish lady trained in London began 
similar work in Buenos Aires (for which she was 
fitted by an inherited facility for speaking 
Spanish) the gas company were inundated with 
letters warning them that a female thief was 
going round to houses pretending she had come 
to teach people how to save gas—to them, an 
obviously absurd pretence ! 

I only dwell upon these points in order to 
emphasise the fact that heavy gas bills due to 
the use of gas for cooking are, and can be, only 
the result of ignorance and wastefulness. But, 
it will be said, that it is all very fine, but how 
on earth is the mistress to prevent the average 
servant from being careless and wasteful? If 
she takes to standing always behind her back, 
pointing out her carelessness and wastefulness, 
she will soon have to find another servant ! 


How to DEAL WITH THE WASTEFUL 
SERVANT. 


My answer to that is that there is quite a 
simple remedy for this trouble if a mistress finds 
that she cannot induce her maids to exercise 
reasonable care, and that is to have a subsidiary 

r “check” meter, which can be obtained for a 
small rental, fitted to the supply to the cooking- 
stove, and then take a reading of that check- 
meter regularly every week (quite a simple 
matter when once the method of reading a meter 
has been explained). Any wastefulness in 
any particular week will then soon be made 
apparent, and the mistress will have the advan- 
tage of knowing what her gas bill will be at the 
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end of the quarter, instead of having a shock at 
finding it twice the amount she expected. Itis so 
much easier to detect waste and call to account 
those responsible for it if you get weekly in- 
formation as to what is being used than if you 
are in the dark as to what is going on until three 
months afterwards, when no one, of course, will 
admit any knowledge of the cause for increase 
in the gas bill. 


ABOLISHING THE COAL-RANGE. 


This plan of a weekly check upon the kitchen. 
gas bill has been adopted with success in a 
number of cases within my knowledge. It may 
be said: “‘ But what is to prevent the cook from 
using the coal-range in order to save the gas ?”’ 
My reply to this is, do away with the coal-range 
altogether. 

Then I shall be confronted with the question : 
What about the hot-water supply, for which the 
kitchen fire in so many households has to be 
alight every day, with a consequent very heavy 
consumption of coal? That brings me to the 
important section of my subject which deals 
with the use of gas for a supply of hot water in 
the house; but before passing to that I just 
want to say a word in favour of the gas-cooker, 
on account of the valuable work it has done 
(and is capable of doing to a still greater extent 
if elementary housewifery classes are established 
throughout the country, and are used to the full 
extent of their possibilities) in the direction of 
improving the physical and moral well-being 
of the working-classes. 


BENEFITING THE WORKING-MAN. 


The advantage to the physical well-being of 
the working-man of having well-cooked, nourish- 
ing hot food provided for him every morning 
before he leaves for his work, without necessi- 
tating his wife, daughter, or himself rising at an 
unearthly hour to light a coal-fire, cannot be 
overestimated. It is common knowledge that 
the lack of a quick method of cooking, ready for 
service at a moment’s notice without the labour 
attending the lighting and coaxing of a coal-fire, 
results in very many cases in the man going to 
work day after day without a proper hot break- 
fast. The evil consequences of beginning hard 
work without proper food, in such a climate as 
ours, do not need to be enlarged upon to be at 
once appreciated. But it is not as generally 
realised as it should be what an important effect 
it has not only upon the physical but also the 
moral well-being of the working-man if, in 
addition to a good breakfast on leaving home, 
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he can also count upon a well-cooked hot supper 
when he returns to his home wearied with hbis 
day’s work. 


INJURING THE PUBLICAN. 


The gas-cooker, with a woman to use it who 
has a reasonable knowledge of cooking, is the 
worst enemy to the publican that has yet been 
invented. It is the wretchedly bad cooking in 
his home that has sent many a man to the 
public-house to get his refreshment and comfort 
inthe evening. Ido not think I am exaggerating 
when I say that the steady increase in the 
sobriety of the country in recent years is to an 
appreciable extent due, first, to the better 
knowledge of cooking now possessed by the 
average working-man’s wife than she possessed 
before the days of cookery centres and schools— 
and, be it said, before the advent of the Food 
and Cookery Association, which has done so 
much excellent voluntary work in this direction 
—though an enormous amount still remains to 
be done before the British housewife can bear 
comparison with her sister across the Channel ; 
and, second, in no small measure, to the advent 
of the gas-cooker, to enable the working-man’s 
wife to put her knowledge to practical use 
without any tiring, dirty work, and at an 
exceedingly reasonable cost. 

When, in addition to this beneficial result of 
the introduction of gas-cooking in the homes of 
the working-classes, one considers the extent to 
which the consequent reduction in the output 
of domestic smoke has aided in the purification 
of the atmosphere of our cities in recent years, 
one feels justified in claiming the gas-cooker to 
be a veritable instrument of public health ; 
whilst, incidentally, one might mention the fact 
that the attendant substitution of gas for oil for 
the lighting of the artisan’s home has resulted in 
a very marked diminution in the number of 
fatal oil-lamp accidents. But that is by the way. 


THE HYGIENE or GAS-COOKING. 


Speaking of the gas-cooker as an instrument 
of public health reminds me of the prejudice 
against gas for cooking which still lingers in the 
minds of some who readily acknowledge its 
convenience—the prejudice that some persons 
feel, I mean, against having their food cooked in 
an oven wherein gas is being burnt, and which 
contains the products of its combustion, which 
those who are not, perhaps, quite unbiased in 
their opinion concerning the use of gas are fond 
of calling its noxious fumes, but which really 
consist of water vapour and carbon dioxide, an 
inert and perfectly innocuous gas. 
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It is a curiosity of psychology that people who 
willinsist upon having a steak or a chop cooked 
on a coke-grill where it is enveloped in carbon 
monoxide and sulphurous gases that might well 
be described as noxious fumes, but which as a 
matter of fact have no effect upon the meat 
cooked in them other than giving it that taste 
of the grill which is so much esteemed, are 
sometimes the very people who tell you that 
“ they always know when food has been cooked 
in a gas oven.” ‘The curious part about it is 
that they are never known to refuse or criticise 
food that has been so cooked when it is served to 
them in a West-End restaurant. Imagination 
is indeed a magic force ! 


DIETETIC ADVANTAGES OF GAS-COOKING. 


Those who entertain this suspicion of gas- 
cooked food may be reassured. The Lancet— 
that vigilant and even alarmist guardian of the 
public health—made the question the subject 
of careful inquiry some twenty years ago, and 
exonerated gas-cooked food from the suspicion 
cf being affected by the products of combustion. 
The freedom of the food from any detrimental 
effect “arises,” said the Lancet,* “ from the fact 
that the cooking operation is so certain and sure 
that vapours are constantly being emitted from 
the food, which effectually ward off any odours 
that may happen to be in the oven, which are 
then rapidly carried away into the flue by the 
constant draught of air passing through the 
cooking chamber. The flavour and character 
of the meat or food cooked by gas leave, as 
experience has shown, little to be desired. 
Consequent on the sharp heat and a plentiful 
supply of air around the joint cooked, the juices 
of the meat are kept in, while the excess of fat 
is eliminated. This is the reason why, in 
cooking with gas, the joint is invariably richer 
in gravy constituents. Moreover, the fat which 
collects in a pan provided undcrneath the 
cooker is cleancr—in fact, nearly white—the 
degree of perfection in this respect depending 
upon the distance the catch-pan is situated 
from the source of heat. If it is too close, the 
dripping is browned; but in some stoves an 
arrangement is made for drawing the fat away 
from the burners; dripping so obtained is 
beautifully white. Space forbids us entering into 
a, description of the various manifold appliances 
for cooking by gas and their several modifica- 
tions, and we need only add that, in addition to 
the case of roasting, gas is equally applicable to 


* Lancet, November 25th, 1893. 
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grilling, cooking pastry, bread-making, boiling, 
and most other culinary operations. Moreover, 
our inspection has satisfied us that in gas cooking- 
_ stoves, as in gas heating-stoves, the products 
~ of combustion are complete, and that smoke or 
soot is never produced.” 

On another occasion, when dealing with this 
question the Lancet* pointed out that the 


determining factor is that “meat during its . 


cooking is emissive and not absorptive,” just as, 
to put it another way, one cannot breathe in and 
out at the same time. On this question, then, 
of the hygienic aspect of gas-cooking, the verdict 
of medical and scientific authorities is favourable 
to the modern system of cooking. 


THe Hot-waTER PROBLEM. 

Now we come to the question of how the 
household requirements of hot water can be pro- 
vided if the kitchen coal-range is abolished. 
This is a problem which is being more and more 
considered by the public, especially since it was 
brought very forcibly to their notice by the 
coal strike last summer, when many people for 
the first time realised how much, coal the kitchen- 
range uses up in the one simple process of 
providing a hot bath. 


Four SOLUTIONS. 

There are four principal methods of obtaining 
hot water other than by the boiler at the back 
of the kitchen-range ; and all the conditions and 
circumstances of the existing hot-water supply 
system in the house and the daily requirements 
of hot water by the household have to be taken 
carefully into consideration before one can 
determine what would be the type of instal- 
lation most likely to prove satisfactory, both in 
efficiency and economy, for any portione 
household. 

All that can be done here is to indicate the 
different systems that are available, and to em- 
phasise the fact that, given suitable circumstances, 
each of those systems will be found to be satis- 
factory and economical, bearing in mind always 
the diminution of household work and increase of 
comfort for its members that ensue fiom the 
divorce of the hot-water supply from the cooking- 
stove. 

THE IMPORTANCE OF A SEPARATE 
HOT-WATER SUPPLY. 

Let me just emphasise this point of the neces- 
sity for separating the cooking and water-heating 
apparatus, if the maximum of comfort and 
convenience is to be obtained in the home. 


* Lancet, February 2nd, 1907. 
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A man comes home from golf an hour before 
dinner-time and wants a-hot bath. To his 
disgust he finds that the water in the bathroom 
that comes from the tap marked “hot ” is only 
lukewarm. If he will take the trouble to go 
down into the kitchen, he will undoubtedly find 
the dampers so adjusted that the heat of the fire 
is being applied to the oven instead of to the | 
boiler, and he will then realise that the two 
alternatives in his house at 6 p.m. are, either 


a hot bath and a badly-cooked, unpunctual 


dinner, or a lukewarm bath and dinner ready to 
time. 

Or again, consider the case of the household 
where there are children to be bathed in the © 
evening at the same time as dinner is being, 
cooked for the adults in the house. | 


Cook versus NURSE. 

The result, where the kitchen coal-range is 
the one source of heat for oven and boiler, is a 
constant squabble between the nurse and the 
cook as to which is to have the benefit of the fire: 
—the bath water or the dinner; the outcome of | 
which is probably that in the attempt to get the 
fire to do both neither is properly accomplished. 
Nurse then gives notice because she cannot get 
on with cook, and cook gives notice because she | 
cannot get on with nurse—if they really give 
their true reasons for leaving, which very 
frequently they do not. 

Here may I make a note of the great ad- 
vantage it is in a household if the nurse can 
have her own conveniences on the nursery floor 
for cooking or heating food, as well as getting 
ample supplies of really hot water at any time, 
without interfering with ‘““Her Majesty,” the cook? 
This can easily be done where gas is available, 
as a nursery scullery can then be made a com- 
pletely independent unit. And, in passing, I 
would add that every nursery gas-fire, as indeed 
every bedroom gas-fire, should have a separate 
boiling burner fitted at the side for making food 
hot or boiling a kettle at any time of day or night. 
This adds enormously to household comfort and 


convenience, and is of peowee value i in the case 


of sickness. 
Let us now return to the question of the _ 

necessary divorce between the cooking and 

water-heating arrangements in the home. 


THE CIRCULATOR, _ 7 

Where there is already a circulating system 
in operation for the supply of hot water, with 
the kitchen-range boiler as the source of supply, — 
all that is necessary, assuming the circulation is 
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satisfactory, is to instal a boiler heated by gas 


ce 


(generally known as a “ circulator ”’) alongside 


-the kitchen-range, with the flow and return-pipe 


‘from the circulator connected with the flow and 
return-pipes from the coal-range boiler. 

This does not affect the operation of the super- 
seded boiler if for any reason it is subsequently 
-desired to use the coal fire. 


These gas boilers or regulators can be fitted 


‘with a thermostatic valve, which reduces auto- 


matically the supply of gas to the boiler, upon 


‘the water in circulation reaching a predeter- 


mined temperature. By this means economy 
in consumption is secured and overheating of 
the water is avoided. 


a 


COKE oR Gas, : 

These independent circulators can, of course, 
if desired, be heated by coke instead of by gas, 
and this is sometimes done, with resultant 
economy, in large houses where the saving in 
labour to be secured by the substitution of gas 
for coke would not materialise in a saving in 
Wages. 

For constant use for supplying hot water on 


-a large scale, coke is cheaper than gas, if only 


the cost of fuel be taken into account. Gas, 
however, can be utilised with a marked balance 
of advantage for the supply of hot water for all 


"flats (large and small); for all small and moderate- 


sized houses (especially where no servant at all 
‘is kept), or where there is rather much work for 
one servant and not enough work (or means) to 
justify two; for all large houses where money 
is willingly spent on modern appliances rather 
than upon wages and keep of servants; and for 
all those hotels, boarding-houses and institutions 
where the saving of storage room and of labour 
is of more importance than the cost of fuel. On 
the other hand, coke may be recommended for 
hot-water supply for large institutions, schools, 
etc., where storage room is ample and no saving 
in caretaker’s wages could be effected if gas were 
used instead of coke. 

Speaking generally, however, it may be said 
that, in these days of constantly growing diffi- 
culty in obtaining good servants and retaining 
them when they have been found, the motto 
‘* More appliances—less servants ” is increasingly 
commending itself to the thoughtful housewife, 
and the gas-heated boiler comes increasingly 
into favour. 


THE SToRAGE BOILER. 


Where no circulating system with storage tank 
exists, as in some old-fashioned houses, a system 
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for próviding hot water throughout the house can 
easily and economically be secured by the in- 
stallation of a gas-heated boiler, in which there 
is, according to size, storage capacity for from 
(say) ten to forty gallons of hot water, from 
which there is a direct flow to hot-water taps 
throughout the house. 

These boilers are fitted with thermostatic gas- 
control valves» which cut down the consumption 
of gas as soon as the quantity of water stored 
in the boiler reaches the desired temperature. 


THE CALIFONT. 

Another type of apparatus for supplying hot 
water from a central point to a number of hot- 
water taps is that known as a “ Califont,”’ 
which is an apparatus designed to heat water and 
distribute it practically instantaneously to any 
The 
gas-valve is operated by water pressure, so that 
directly a hot-water tap is turned on the gas, 
which was previously alight but turned very 
low, goes up to its full extent, and heats a large 
quantity of water very quickly, on the same 
principle as that of a geyser. 

The question of, whether a storage boiler or 
an instantaneous heater should be adopted in 
any particular case must be determined by the 
particular circumstances of that case, and 
especially by the consideration as to whether 
the demand for hot water is intermittent or 
almost continuous. 


THE GEYSER, 

Finally, there is the geyser, for supplying hot 
water at short notice and in a continuous quantity 
at any given point, such as a bath, a basin, or 
sink. 

These appliances are frequently adopted 
where the requirements of hot water are practi- 
cally limited to the bathroom and the kitchen, 
the supply for the kitchen being obtained by 
means of kettles on the gas-stove. 

Geysers are, like all gas water-heaters, highly 
efficient appliances, absorbing at least 80 per 
cent. of the heat in the gas consumed, and they 
can be used with perfect safety, provided that 
they are fixed to an adequate flue discharging 
its products completely outside the room, and 
guarded against back-draught. 

The fixing of geysers without flues cannot be 
too strongly condemned, as witness the recent 
sad occurrence in Peckham; and anyone who 
recommends the use of a flueless geyser for a 
bathroom incurs a very grave responsibility. 

- As I have said, each of these four systems of 
water-heating has its place in the solution of the 
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domestic hot-water problem. Which is the best 
for any particular household can only be deter- 
mined after consideration of all the circumstances 
of the case by an expert. 


Tue Refuse PROBLEM. 


A question that is sometimes raised in regard 
to the plan of abolishing altogether the kitchen 
fire is: What are we to do with our refuse that 
previously we burned in the fire? Well, the 
very general use of gas in place of the kitchen- 
range for cooking in the summer has already 
made it necessary for the local authorities to 
‘clear the refuse bins in our cities at much more 
frequent intervals than in former days, and a 
daily clearance, such as is general in some of the 
Continental cities, is ultimately inevitable. But 
where the problem presents itself as a serious one 
in large households it can easily be solved by the 
installation of a refuse incinerator heated by gas. 
These appliances have been adopted to a small 
extent in this country, but to a much larger 
extent in America, where cooking by gas is so 
-general that a gas-cooker is fitted in every flat 
by the landlord as being as much a necessary 
item in its equipment as a door-handle or an 
electric bell. 


ELECTRICITY FOR COOKING. 

_ It may be said that in discussing the question 
of cooking and water-heating I have only referred 
to the comparative costs and advantages of coal, 
coke, and gas, and have said nothing about 
electricity for cooking and water-heating, as to 
which a good deal has been inserted of late in the 
newspapers. 

My reply would be to repeat what I said last 
week on the subject of electricity as an agent for 
the heating of rooms—that it is not a practical 
proposition at the price, or anything approach- 
ing the price, at which electricity is at present 
offered to the public for fuel purposes. 

I have, indeed, yet to meet an electrical 
engineer who is running his undertaking for 
‘profit (in contradistinction to one who has 
charge of a municipal undertaking, where the 
policy is all too often one of finding “‘ food for the 
elephant ’—which is sometimes inclined to be 
white in colour—regardless of the cost at which it 
is obtained) who has any faith in the possibility 
of electricity being adopted generally as a fuel 
for domestic purposes. 

Moreover, even if electricity were obtainable 
at a farthing per unit, it would still be necessary 
to bring about a big reduction in the cost of the 
apparatus, and to ensure the maintenance of 
that apparatus in efficient working order at a 
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much lower cost than is possible at the present 
moment, before electrical cooking could be 
regarded as a practical proposition to put before. 
the average householder. 

I could give some interesting information 
regarding the experience of householders who 
have made the experiment, but it is really un- . 
necessary to do more than point out that the 
maximum quantity of heat obtainable from a 
unit of electricity can be obtained by the com- 
bustion of less than eight cubic feet of coal gas, 
which costs on the average less than one farthing. 


THe Loss oF MEAT IN COOKING. 


There is one point in regard to the relative 
cost of cooking by one fuel or another to which 
reference is sometimes made, and that is the 
question of whether meat loses more in weight 
when cooked by one type of ane than when 
cooked by another. 

It has been freely stated that meat cooked in 
a gas oven loses more weight than when cooked 
in an oven heated by electricity. 

This can be both proved and disproved— 


‘according to the way in which the meat is cooked. 


If meat is cooked in a gas-oven with a fierce 
heat, it can be made to lose more of its weight 


_than if it is cooked in an adequate but not 


excessive temperature. 

It will lose less weight still if it is cooked in a 
receptacle such as a ‘‘ Chicago.” oven, or a paper 
bag placed inside the oven. pl 

The effect will then be very similar to that 
resulting from the cooking of meat in an elec- 
trical oven, which is more nearly closed to the 
atmosphere than a gas oven with a flue. 

There is no reason why meat should lose more 
weight when cooked by gas than when cooked 
by electricity, if the same resultant condition of 
the meat is desired—that is to say, if it be desired 
that the meat shall contain a greater proportion 
of its constituent moisture at the end of the 
process of cooking than it contains when cooked 
in the ordinary way in a gas-heated oven. 

Most people prefer meat cooked in the open 
oven, with rather less moisture contained in it 
and with more outside ‘‘ browning ” effect than 
is the case when it is cooked in a receptacle within 
the oven; though for other classes of food, 
especially poultry and game, cooking in a closed 
receptacle such as a casserole is, to the taste of 
many people, vastly better than open roasting. 

The point to be remembered is that, with a 
gas-cooker you can have it either way—with a 
stove that is only heated externally you can only 
have it one way. S 


s 
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The suggestion which T have seen put forward 
seriously, that by cooking in a closed oven you 
can save so much in the weight of cooked meat 
obtained, as compared with the weight obtained 
. as a result of cooking in a gas-oven, that the 


reduction will pay for the very expensive fuel 


consumed in that cooking, can only be described 
as humbug, and must have been made by some 
one whose knowledge of cooking was very 
limited, or whose belief in the stupidity of the 
public was very profound. _ 
Actual tests made under. working conditions 
‘by an independent and highly qualified chef 
have, in fact, proved that meat can be cooked 
by gas at one-fourth of the cost of cooking 
_ by electricity at one penny per unit, with an 
identical, or to be precise, a slightly smaller, 
proportionate loss of weight. 


SUNDRY Uses or Gas ror FUEL. 


T have now dealt with the heating of the rooms, 
halls, and passages of a house, and the supply of 


fuel for cooking and hot-water supply—and in | 


so doing, I hope, indicated a way out of various 
household difficulties and a way towards in- 
creased comfort and health in the home: there 
remain only one or two matters to mention to 
complete the whole subject of fuel for domestic 
purposes.. 

There is, first, the question of the fuel required 
for laundry work. 


LAUNDRY WORK. 


In place of the old-fashioned coal-heated 
copper for the washing of clothes at home there 
are now available very efficient gas-heated 
_ coppers, which present enormous advantages 
over the old-fashioned type in regard to rapidity 
and certainty of heating, saving of dirt and 
labour, and an atmosphere saturated with 
steam, and also in regard to economy. These 
boilers are also very useful for the boiling of 
_ hams, large puddings, etc., and so are useful 
adjuncts to the gas-cooker. 

Irons specially constructed for heating by gas 
are found exceedingly serviceable for use in con- 
nection with laundry work, and both washing 
and drying machines, heated by gas, are also 
available. 

COFFEE-ROASTING. 


Another application of gas.in the kitchen 
quarters which may be mentioned is its use for 
coffee-roasting. A  gas-heated coffee-roaster 
enables one to obtain freshly roasted and 
ground coffee every day, and makes it more 
easy for the English cook to compete with her 
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French sister in the , preparation of palatable 


` coffee, g 


WATER-DISTILLING AND STERILISING. 


Those who attach great importance, or are 
by their condition of health obliged to pay 
special attention, to the purity of the drinking 
water in the house, will take particular interest 
in the “ Normandy” water-distiller and the- 
“ Forbes ” water-steriliser, which have recently 
been introducéd, both being operated by gas. 
The distiller, as its name implies, enables one to 
obtain, at small cost for gas consumption, a 
regular supply of perfectly distilled water ; 
whilst the steriliser, by bringing water just to 
the boiling and germ-destroying point, and then 
at once cooling it, so that it does not become 
flat and insipid‘ like water that has been kept 
boiling for some time, supplies a long-felt want, 
especially abroad or in some districts at home, 
where the water-supply is not above suspicion. 


GARAGE AND GREENHOUSE-HEATING. 


With a mention of the fact that appliances 
which have been described for use in the heating © 
of water can, of course, be also applied with 
much advantage to the heating of hot-water 
pipes or radiators for the warming of garages 
and greenhouses from without, so that no 
combustion takes place where it would be dan- 
gerous or undesirable, and heat can be main- 
tained with certainty without dependence upon 
the human factor—a matter of much importance 
where costly cars or rare orchids are concerned— 
I will bring to a conclusion this attempt to give 
an account of the various appliances at present 
available which enable the householder to 
adopt to his or her own advantage, and to the 
exclusion of smoke-producing, air-defiling and 
labour-creating combustibles, coal gas as a fuel 
for domestic purposes. 


THE PRODUCTION AND CONSUMP- 
TION OF CHEMICAL FERTILISERS 
IN THE WORLD. 


The production, trade, and consumption of 
chemical fertilisers have an eminently inter- 
national character. Indeed, none of the countries 
which use chemicals are in a position to meet the 
whole of their wants in respect of the three most 
necessary fertilising elements: phosphates, potash, 
and nitrogen. But the international character of 
the fertiliser trade is rendered still more evident 
by the fact that the consumption of fertilisers is 
ever spreading in the cultivated regions of. the 
globe, whilst the raw materials from which the 
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Phosphatic Fertilisers— 
Mineral Phosphates . . . . .....~. 


Basic Slag . 
Superphosphates 


Guano . , 


Potash Salis (for Agriculture)— 


Potash Salts (calculated as Pure Potash) 
Indian Saltpetre 
Other Potash Fertilisers (calculated as Pure Potash) 


Nitrogenous Fertilisers— 


Nitrate of Soda . . 2. 1. 1. www tl 
Sulphate of Ammonia 
Cyanamide . 


Nitrate of Lime 


Total Nitrogenous Fertilisers . 
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Production in Metric Tons. 


1903 


2,433,779 
2,243, 500 
5,130,900 

(56 , 000) 


301,144 
20,570 


1, 466.9938 
537 , 520 


25 


2,004,588 


1910 


5,844,981 
3,275,845 
9,604,260 

(66,044) 


766 ,583 
15,581 


—_— 


2,482,949 
1,045,905 
80,000 
25,000 


3,533,844 


1911 


6,055,073 
(8,485,500) 


— 


840,000 
15,278 
40,000 


2,487,000 
1,187,425 
52,000 
50,000 


3,786,425 


a S sf SPs 


fertilisers are manufactured are found only in a 
few localities. 

Such being the case, it is difficult to follow 
exactly the circulation of fertilisers in the world. 
Consequently, a recent publication of the Bureau 
of Agricultural Intelligence and Plant Diseases of 
the International Institute of Agriculture is very 
welcome, as, thanks to the influential connections 
of the Institute, it has been able to collect in a 
volume, ‘ Production et consommation des engrais 
chimiques dans le monde,” the most complete and 
precise data on the subject. 

The table given above shows the data concerning 
the world’s production. 

Among the questions of the day, the attempts 
which are being made in.the United States to 
extract potash from seaweeds deserve to be men- 
tioned. By this means it is reckoned that 1,000,000 
metric tons of chloride of potash, corresponding to 
630,000 metric tons of pure potash, could be pro- 
duced yearly. It has also been proposed in the 
United States to use felspar for the extraction 
of potash in a soluble form ; a yield of 400,000 metric 
tons of pure potash could thus be obtained yearly. 

As for the nitrogen question, it is worthy of note 
that the production of sulphate of ammonia has 


increased five-fold in twenty years. Recently the 


Mond-Frank-Caro process has been devised for the 
utilisation of the nitrogen contained in peat. It 
would allow of the manufacture of 88 to 176 lbs. of 
sulphate of ammonia per metric ton. On the basis 
of data referring to the present and preceding 


years, account being taken of the most recent 
processes in the fertiliser industry, the production 
and probable consumption of synthetic nitrogenous 
fertilisers has been calculated for the years 1913 
and 1914, The figures which have been estimated 
are enclosed in brackets. 


Nitrate of Lime. 
Metric Tons. 


Calcium Gyanamide. 
Metric Tons. 


19038 . . — '25 


1904 ._. = 550 
1905 . . ae 1,600 
1906 . . 500 1,600 
1907 2,200 15,000 
1908 8,300 „15,000 
1909 16,000 25 ,000 
1910 30,000 25,000 
1911 52,000 (50 , 000) 
1912 95,000 (75,000) 
204,000 — 
1913 (97 , 000) (140,000) 
1914 (208 ,000) z= 
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As for the world’s consumption of fertilisers, the 
following quantities were used in 1911. They 
represent a value of about £80,000,000. 

WORLD’s CONSUMPTION OF FERTILISERS IN 1911. 
Metric Tons. 


Lime Phosphates 5,669,000 
Superphosphates 8,604,000 
Basic Slag 8,300,000 
Guano . . 70,000 
Potash Salts 4,100,000 
(Pure Pòtash) (848 ,000) 
Nitrate of Soda . a E" 2,313 ,450 
Sulphate of Ammonia. . . . 1,100,000 
Synthetic Nitrogenous Fertilisers 100,000 


The volume contains a great amount of new and 
interesting information as to the consumption of 
fertilisers per unit of area in the different countries. 
It is a first approximation to denote the tendencies 
of the actual consumption of fertilisers in the world. 
Every State is classified according to the intensity 
of consumption of fertilisers per acre, ĉe., per 
hectare. It thus appears that the States that use 
upwards of 278 lbs. per acre of cultivated area are 
Belgium, Mauritius, and Luxemburg; from 89 to 
178 lbs. per acre, Germany and the Netherlands; 
from 45 to 89 lbs. per acre, Denmark, United States 
(Southern States), France, England, Australia, 
Italy, Switzerland; next follow the countries 
belonging to Class IV. (from 9 to 45 lbs. per acre of 
cultivated land): Austria, Hungary, Spain, United 
States (North-East), Norway, Dutch East Indies, 
Portugal, Sweden. All the remaining countries 
belong to Classes V. to VIII., which consume 
less than 9 lbs. per acre, or whose consumption is 
unknown. 


EGYPT IN 1912. 
LORD KITCHENER’S REPORT. 


One of the most satisfactory features in the 
condition of Egypt in 1912 was the diminution of 
party feeling and party strife, which was enhanced 
by indications of greater confidence in the Govern- 
ment, particularly among what Lord Kitchener 
calls the silent mass of the people. The twelve- 
month was, of course, one of considerable anxiety, 
owing to the war between Turkey and the Balkan 
States, few of the more intelligent and far- 
seeing observers among the Egyptians having any 
real conception of the deterioration that had been 
sapping the strength of the Suzerain Power. 
Following the example set in the case of the Turco- 
Italian War, Egypt maintained neutrality, but the 
people, led by the Khedivial family, showed their 
warm sympathy for the Mohammedan combatants 
by organising and contributing liberally to a Red 
Crescent Society as well as by a general subscription 
to assist Turkey in her need. 

With regard to Egypt’s economic development, 
it must be borne in mind that she, as an agricul- 
tural country, with no industries of importance, 
depends on the export of one staple product, cotton, 
for her imports of manufactures, fuel, and a portion 
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of her food-stufis, as well as for the service of her 
foreign debt. Her banking system is linked up 
with foreign money markets, and her currency is 
furnished by the import or export of gold coin 
according to the variations in the demand for 
circulation. Equable climatic conditions, a peren- 
nial water-supply, and the extraordinary fertility 
of the soil combine to ensure regular and abundant 
crops. A well-ordered government and freedom 
from political disturbances enable the industrious 
population to pursue their avocations in peace and 
security, untrammelled by the burden of military 
and naval expenditure, which weighs so heavily on 
the finances of other countries.. Nevertheless, 
certain drawbacks are observable, for in spite of 
the successful efforts made under British auspices 
to increase the material wealth of the country and 
the resulting increased crops, these have been 
largely counteracted by the fall in the value of 
the staple export. The cotton crop of 1894 realised 
no more than that of 1883, although the production 
had nearly doubled in the interval. It was not 
until the close of the last century that prices began 
to show the definite upward tendency which in the 
course of some half-dozen years doubled the value 
of the exports, and thus enabled the country to reap 
in a short space of time the full benefit of the 
improvements that had been patiently carried out 
for so many years previously. The level of pros- 
perity which the country has now reached depends 
in a considerable measure on the maintenance of 
the price of cotton which has prevailed during the 
past few years. During the past thirty years some 
£30,000,000 have been spent on public works and 
railways out of the resources of the country without 
recourse to foreign capital, the Government having, 
in fact, saved a portion of the income of the people 
and capitalised it for productive purposes. 

On December 23rd the Khedive, with due cere- 
mony, laid the last stone of the heightened Aswan 
dam, which, as is well known, is the chief control- 
ling agency in regulating the normal supply of 
water for irrigation purposes. The present con- 
dition of affairs proves that on the whole (1) the 
necessary supply of irrigation water for the present 
greatly extended area of cultivation is assured; 
(2) sufficient water for all probable extension in 
the Delta during the next fifteen years is also 
assured, except in the event of a very low summer 
river; and (3) that as it is advisable to allow some 
extension of perennial cultivation in Upper Egypt, 
and to meet the demands for water for extended 
cultivation in the Delta in years of low supply 
fresh works will be necessary to increase the 
quantity available for distribution. To achieve 
this, and to guard against the danger of abnormally 
high floods, such as have happened in the past, 
when the river has either overflowed or broken 
through the safety banks which protect the greater 
part of the country, it is proposed to construct a 
dam on the White Nile about forty miles above 
Khartoum, so that in the case of dangerously high 
floods the White Nile supply may be temporarily 
cut off and stored for use in Egypt in the following 


r 


August 22, 1913. 


summer. Egypt has been passing through a series of 
years of low Niles, and as experience shows that such 
series only occur at wide intervals, the probability 
is that in the next few years normal or even higher 
than normal floods may be expected. 

Owing to the low Nile in 1912, the supply of 
water during the year was, with very careful 
distribution, only just sufficient for the summer 
crops. Generally the crop was a good one, and 
the amount, estimated at 74 million kantars, is a 
satisfactory yield only equalled by the crop of 1910. 

Halakas, or cotton markets, have been established 
throughout the country, with generally beneficial 
results. There was some opposition on the part of 
small merchants, who preferred the old system of 
individual dealings with the fellahin, and the 
facilities which it offered for keeping them in their 
debt, but on the whole the innovation has been a 
success, introducing, as it does, correct weights 
and prices into the cotton markets. 

The question of the regulation of weights and 
measures in Egypt has long been under the con- 
sideration of the Government. One great difficulty 
is that obviously Egyptians and foreigners must 
be treated alike, and consequently a project for 
consolidating and improving existing regulations 
on the subject has been drafted. The new law is 
based on the metric system; it provides for the 
testing of weights and measures and their stamping 
by a proper authority, and punishes possessors of 
false weights and measures with confiscation of the 
fraudulent objects. 

Lord Kitchener remarks that, in contrast with 
the rapid development of Egypt in other respects, 
he has been struck by the absence of roads suitable 
for animal and motor traffic. To meet this need, 
a main roads department has been formed in the 
Ministry of Public Works for the construction and 
control of high roads throughout the country 
connecting all the principal towns. In carrying 
out this policy, a new road has been opened pro- 
viding through communication between Alexandria 
and Cairo and Cairo and Helwan. With regard to 
purely agricultural roads, which are so necessary 
for the removal of crops, the construction and 
maintenance of these have been handed over to the 
provincial councils. 

Several of the questions which arise in Egypt 
are very similar to those that crop up in the 
relations between Indiaand England. For instance, 
Lord Kitchener has been confronted with the 
necessity of devising some practical means of 
improving the condition and environment of young 
Egyptians who are sent by their parents to study 
in Europe. The Government have now taken the 
matter in hand, and in consultation with the 
parents or guardians of the students are arranging 
to appoint inspectors in each country, who will keep 
in touch with the youths, regulate their studies, 
and supervise their holidays. The University of 
Oxford is instituting a local committee, which will 
give material assistance in the case of Egyptian 
undergraduates. A permanent committee will be 
organised by the Government to consider the 


~~ 
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reports received from inspectors abroad, and supply 
full information to parents desirous of providing 
their sons with an educational course in Europe. 

The annual session of the Legislature began in 
November last, and useful work has already been 
done. The Council has discussed a variety of 
projects, some already referred to above, and 
introduced a large number of amendments, almost 
all of which have been accepted. The debates 
have accordingly been of material assistance to the 
Gpvernment, and afford proof that the members of 
the Council are capable of serious application to 
administrative problems. Itis hoped that reforms 
in the system of election of members of the Council 
may be introduced, and some well-considered 
extension of their present powers may be granted 
to a reorganised Council. 

The most important enactment applicable to 
foreigners passed during the year was the Five 
Feddan Law, which is based on a number of 
instances of similar precedents in other countries, 
and gives protection to the small cultivator of five 
feddans and under, against expropriation of his 
land, house, and farming utensils in satisfaction 
for debt. It does not prevent his selling his land, 
should he so desire, or raising money on his crops. 
The protection of the poorer fellah in this manner 
was rendered necessary by the action of the small 
usurers who, scattered throughout the country in 
the villages, and financed by various banks, were 
able, with the support of the Capitulations, to lend 
money on mortgage to the fellahin at exorbitant 
rates of interest, 30 to 40 per cent., and even higher, 
being not unusual charges. The adoption of this 
law by the assembly of the Mixed Court gives 
evidence of a desire on the part of the latter to 
co-operate with the Government in legislation for 
the benefit of the country as a whole, which is a 
happy augury for the future. 

It is much to be regretted that urgent reforms 
in the judicial organisation of the Mixed Courts 
should have been delayed by want of unanimity 
amongst Powers whose consent is necessary for 
their introduction. Under present conditions the 
existing courts are not an efficient instrument for 
the protection of the very large financial interests 
held by foreigners in Egypt, by reason of defective 
organisation and antiquated procedure. At present 
political opposition very unfortunately prevents 
the adoption in these courts of reforms which 
the responsible Government of the country con- 
siders essential to their continued progress and 
improvement. 


ENGINEERING NOTES. 


The Loetschberg Tunnel_—One of the main 
engineering events of the year has been the 
opening of the great tunnel under the Bernese 
Oberland, with its approaches, in which thirty-three 
smaller tunnels occur. The former is 9miles 3chains 
long, the aggregate tunnelling in the latter being 
7 miles 37 ehains; so that out of the 38 miles of 
the whole line about 164 miles are in tunnel. 
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The main tunnel, which is for a double track, 
cost £3,000,000, or one-third more than the 
estimate, showing what an element of risk there is 
in providing for such work, and the necessity of an 
ample margin for unforeseen contingencies. The 
bulk of this excess is due to the mishap of July, 
1908, when, owing to a miscalculation as to the 
depth to which the sand and rubble at one of the 
glaciers descended, the Kander River was tapped 
by an explosion, by which accident several lives 
were lost. This necessitated the stoppage of work 
for a long period, abandoning a good part of the 
bore, and an alteration in the alignment of a 
considerable portion at the tunnel. The total cost 
of the line has been £5,200,000, or £136,842 per 
mile, and it took six years to carry out. The 
difficulties encountered in the construction of the 
Simplon Tunnel, due to the heat (127° F.) of the 
atmosphere owing to the hot springs, was not felt 
in the same degree in the neighbouring Loetsch- 
berg, though some of this had to be contended 
against. It was stated, when the construction of 
the Simplon Tunnel was described at the Institu- 
tion of Civil Engineers, that this high-temperature 
water might be plutonic in character, and not of 
surface origin. The temperature of the Loetsch- 
' berg springs reached 95° F., and it would be 
interesting to know for certain the origin of the 
water in both cases. The electric locomotives work- 
ing the Loetschberg railway develop 2,000 H.P., 
and are said to be the most powerful in Europe. 


Oil v. Coal in Navigation.—The universal triumph 
of oil over steam appears to be only checked by 
the present insufficiency of the oil supply, and the 
question of scrapping the materials of the older 
system. According to Professor Lass of Berlin, it 
may be estimated that for every registered ton of 
shipping, 0°6 I.H.P.is used, and counting the mer- 
cantile marine of the world at about 37,000,000 tons 
register, 22,000,000 I.H.P. are in use, to which latter 
he would add 15,000,000 I.H.P. for war vessels, and, 
counting the cost of the installation of steam- 
engines and boilers at £5 per I.H.P. with that of 
the war-ships at a somewhat higher figure, the 
Professor considers that no less than £200,000,000 
value of machinery would be rendered useless if 
full conversion were carried out. He points out 
that, owing to the more indirect production 
of heat in the steam-engine, from one-third to 
one-half pound of coal per I.H.P. is used, while the 
same result is obtained by the consumption of 
one-ninth and one-sixth pound of oil. Owing to 
this, and to the much smaller space taken up by 
the machinery, quite 10 per cent. space is saved by 
oil operation which can be added to the cargo 
Space, and, as an instance, he shows that the 
“ Kaiser Wilhelm,” which is now driven by steam 
with 40,000H.P., could be converted to internal com- 
bustion propulsion of 60,000 H.P. with the same 
space occupied, and could take fuel for an out-and- 
home voyage instead of coaling, as now, at both 
New York and Bremerhaven. The builders of 
new ships are taking these facts to heart, and so 
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we find that the noted Dutch firm of Burmeister 
and Wain have just launched the “Siam” and 
“ Annan,” each of 13,200 tons displacement, being 
the fourth and fifth of their vessels fitted with Diesel 
engines. The previous ones were the “ Selandia,” 
the “ Christian X.,’’ and the “Suecia.” Besides 
these, there are eleven on order, aggregating in dead- 
weight capacity 83,500 tons and 30,700 I.H.P. One 
of these vessels will be of 4,000 H.P. It is significant 
that the 4-stroke type of Diesel engine is preferred 
in these ships, which are practically all cargo 
beats. When these boats are ready, the total 
capacity of this firm’s oil-driven ship output will 
amount to 124,530 tons, and the I.H.P. to 44,200. 


Electric Steel-making.—Considering that the 
Americans generally, like the men of Athens of 
old, are given to new things, it is rather remarkable 
that electric steel works are comparatively rare in 
the United States, there being six times as many 
installations in Europe as in that country. Ger- 
many leads in this matter, followed by England 
and France in the order named. This is the more 
remarkable, as it is, we believe, a fact that a very 
high quality of steel is the result of the process. 
One of the most important installations of the kind 
in this country is that of the Stobie Steel Company, 
on the south side of the Tyne near Newcastle, and 
it is expected to be ready for operation shortly. 
Though the works are on a considerable scale at 
the start, provision is being made for large exten- 
sion. The plant includes one 15-ton electric steel 
furnace, working on three-phase current, one 15-ton 
furnace on two-phase current, and one 3 cwt. ferro- 
alloy furnace on single phase. The furnaces are 
erected and designed by Mr. Victor Stobie, of 
Sheffield, and will be worked from a steel platform 
measuring 80 ft. by 28 ft., and placed 8 ft. from floor 
level. Three-phase current at 40 periods, 6,000 
volts, will be obtained from the Newcastle-on-Tyne 
Electrical Supply Company, and will be stepped 
down to about 65 volts. The furnaces will be tilted 
electrically for emptying, and the regulation for 
the supply of electricity to the furnaces will be 
automatic. The output will consist of tool steels, 
automobile steels, high-tension steels, and other 
descriptions which are claimed to be-superior when 
manufactured by the electric process. The annual 
capacity of the plant, which is designed on the 
latest up-to-date principles, will amount to from 
20,000 to 30,000 tons, according to the type and 
quality of the steels. Rapid progress is also being 
made in electric steel production in Germany, 
as above mentioned, and a good description of 
the methods in use in that country is given 
in the current volume of the Stahl und Hisen, 
Düsseldorf, pp. 585-591. 


Luggage Subways in the Nord Station, Paris.— 
Devices for efficient dealing with luggage have 
been in use now for some time in the newer 
railway stations. A system specially interesting to 
British travellers is that some time ago installed 
at an old one, the Nord, and recently extended. 
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Particulars of this were recently given in the 
“t Revue Générale des Chemins de fer,” Paris. In 
the article it is pointed out that the relief afforded 
by luggage subways is chiefly wanted for the out- 
going traffic, which at this station amounts to about 
110,000 passengers and 18,000 packages weighing 
290 tons daily ; and within a period of two hours, 
for the five main lines only, 7,000 passengers and 
2,800 pieces of luggage have been despatched. 
Subways and lifts were, therefore, installed, and 
the average time occupied in moving luggage from 
the entrance of the descending lift to the exit of 
the ascending lift at the end of the platform is 
now 33 per cent. less than when the trucks 
travelled on the surface among crowds of passengers. 
Luggage is weighed and registered close to the 
point where taxi-cabs arrive, and then descends by 
lifts, and only ascends to the surface again at the 
extreme ends of the platforms. The lifts are 
worked by ten brake H.P. motors at 110 volts, each 
carrying one ton at a speed of 100 feet per minute. 
There are seven lifts at the entrance end, and five 
at the other. Below the former is a subterranean 
hall 125 ft. long by 21 ft. 8 ins. wide and 6 ft. 8 ins. 
high. From this the subway runs to the bottom 
of the five lifts at the end of the platform. 


The London Post Office Tube.—This work, which 
is, in-effect, a railway, will be the first to be carried 
out and worked by the British Government in this 
country. There will be a double 9-foot tube for 
conveyance of mails only between Paddington and 
the Eastern District Post Office at Mile End and 
stations between. The construction will be 
generally similar to that of the passenger tubes 
already carried out in the metropolis, but of 
smaller dimensions. The steel trucks to be used 
are to be 3 ft. 74 ins. high and 2 ft. 10 ins. wide, 
running on a 2-foot gauge track. A question was 
raised before one of the Parliamentary Committees 
which considered the Bill as to whether the com- 
pressed -air method of construction should be 
adopted where the line passes near the Liverpool 
Street station of the Great Hastern Railway Com- 
pany, their engineer contending that settlement of 
the columns supporting the roof might otherwise 
occur; and when the Central London Tube was 
recently extended to Liverpool Street that process 
was employed in view of such a contingency. The 
Government engineers, however, feel confident 
that no such necessity exists in this case. The 
power for working the Post Office tube traffic was 
proposed to be taken from the existing Post Office 
generating station at Blackfriars, which, it was 
estimated, could supply the necessary 3,000,000 
units, transformed down to a working pressure of 
440 volts, at a cost of only a very slight fraction 
over one penny per unit, which, it was claimed by 
the postal authorities, is a lower figure than could 
be offered by any private company. This estimate 
was, however, questioned, and the Lords’ Com- 
mittee disallowed this part of the scheme. The 
great novelty of the proposal, which is to cost over 
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£1,000,000, is that the working will be controlled 
from the stations, no motor-man accompanying 
the train as in all existing railways. The transit 
over the six miles is expected to be effected in 
154 minutes, or a little over 234 miles per hour, 
inclusive of stops. This tube is to be the trunk 
line of a series of branches, proposals for which are 
to follow. 


OBITUARY. 


Sir CORNELIUS ALFRED Motonty, K.C.M.G.— 
Sir Alfred Moloney, late Governor of Trinidad, 
died on the 13th inst. at Fiesole, near Florence, 
aged sixty-five. After being educated at the Royal 
Military College, Sandhurst, he entered the Army 
in 1867, and attained the rank of captain in 1874. 
In 1867-8 he acted as Civil Commandant of the 
Quiah District, Sierra Leone, and after serving as 
A.D.C. to Sir James Walker, Governor of Bahamas, 
he proceeded to the Gold Coast, acting as private 
secretary to the Governor. He commanded the 
troops on the Gold Coast on the abolition of slavery 
in 1874, his services being mentioned in despatches. 
In 1879 he was appointed Administrator of the 
Government of Lagos, and from 1887 to 1891 was 
Governor and Commander-in-Chief of that colony. 
He occupied a similar position in British Honduras 
from 1891 to 1897, and in the latter year was 
appointed Governor of the Windward Islands, a 
position which he occupied until 1900, when he 
became Governor of Trinidad and Tobago, from 
which office he retired in 1904. Sir Alfred became 
a member of the Royal Society of Arts in 1891. 
He was created K.C.M.G. in 1890. 


GENERAL NOTES. 


Cats In AUSTRALIA.—A writer in the Agricultural 
Gazette of New South Wales states that a large — 
number of domestic cats in Australia have now 
become wild, and must be included in the list of 
destructive animals of that country. Some of 
them are animals which have been turned out 
into the bush by their owners, others have run 
away, or have been liberated by owners as a 
supposed enemy of the rabbit. As they have 
practically no natural enémies in Australia, they 
have multiplied at a great rate, and are now 
established throughout the country. They live on 
small animals, lizards, opossums, and even young 
lambs, as well as rabbits. In the Macquarrie 
Islands they were very numerous, and did much 
damage among the sea-birds which supply the 
sealers with eggs. It was therefore decided to 
introduce dogs to kill them off. As soon as the 
cats had disappeared the dogs attacked the seals, 
and had in their turn to be destroyed. Where the 
cats have become numerous, the smaller varieties ~ 
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-of ground game have diminished in numbers very 
perceptibly, but it yet remains to be seen whether 
they will have any serious effect upon the rabbit 
problem. The cats seemed to be reverting to 


a specialised type—a blotched tabby. In parts of 


Queensland they are more or less striped, and have 
a heavy.ruff round the neck. In Lord Howe Island 


_ they are of a very dark, mottled grey, much larger’ 


than the average house cat, specimens up to 20 Ibs. 
in weight having been shot. 


Moron FisHInG-Boats IN Norway.—A corre- 
_spondent of the Times gives a striking account of 
`” the rapid increase in the number of motor fishing- 
boats in Norway, and the disappearance of sailing 
craft. Trawlers and deep-sea fishing-boats run by 
internal-combustion engines are a noticeable feature 


of the fishing industry in Norway, where 17,000 


boats are waiting to be fitted with oil engines, in 
_ addition to some 6,000 already equipped. The 
familiar brown sails in the outer fjords and along 
the sea coast are things of the past. Little puffs 
of blue smoke have taken their place, and an odour 
somewhat akin to that produced by motor-omni- 
buses pervades the once clear atmosphere of busy 
harbours like Bergen. The Norwegian Government 
is liberal in its loans to men setting up in the 
fishing business. The interest to be paid is only 
4 per cent., and as none is demanded for the 
first year a would-be trawler owner is given 
some opportunity of making a substantial start. 
The fishing - boats, which are built at a sur- 


prisingly low cost, are mostly equipped with six 


or ten h.p. engines, with a single cylinder, the 
ignition being produced by compression so that 
they are extremely simple in construction. A 
= cheap crude oil costing about 64d. per gallon is 
used as fuel, and a feature of most of the boats is 
the oil barrel or cask fitted on the forward part of 
' the deck. Many of the engines are American, but 
although those being built in Norway cost nearly 
double the price, they are being bought up as fast 
as the few Norwegian factories can turn them out. 
Any rise in the price of oil is, of course, greatly 
dreaded, but under present conditions the economy 
of the motor-boat has given a far wider scope to 
the operations of the fishermen. 


THE INSTITUTE or Merrats.—The Autumn 


Meeting of the Institute of Metals will be held at. 


Ghent on Thursday and Friday, August 28th and 
29th. The following is a list of the papers that 
are expected to be submitted: 1. Second Report 
to the Corrosion Committee, by Dr. G. D. Ben- 
gough, M.A., and Mr. R. Jones, B.Sc. 2. Mr. J. 
H. Chamberlain, M.Sc., on “ A Further Study of 
Volume Changes in Alloys.” 38. Dr. Cecil H. 
Desch and Mr. Samuel Whyte, on ‘The Micro- 
Chemistry of Corrosion: I.—Some Copper-Zinc 
Alloys.” 4. Mr. H. Garland on “ Metallographical 
_ Researches on Egyptian Metal Antiquities.” 
5. Dr. W. M. Guertler on ‘The Specific Volume 
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and Constitution of Alloys.” 6. Professor S. L, Hoyt 


on “Copper Rich Alloys.” 7 Mr. F. Johnson, 
M.Sc., on “ A Method of Improving the Quality of | 

Arsenical Copper.” 8. Professor A. A. Read, M.Met., ` 

on “ The Influence of Phosphorus on Some Copper- 
Aluminium Alloys.” 9. Dr. W. Rosehhain and > 
Mr. D. Ewen, M.Sc., on “The Intercrystalline - 
Cohesion of Metals.” (Second Paper.) 10. Mr. T. 
West, M.Sc., on “ The Determination of Oxygen 


in Copper and Brass.” 


BRITISH Scuoon ar Rome ScuorarsHre.—The 
scheme of competition for the scholarship in 
sculpture at the British School at Rome, offered 
by the Commissioners for the Exhibition of 1851, 
has now been published. The scholarship will be 
of the value of £200 per annum, and will be 
ordinarily tenable for three years. Candidates 
must be British subjects, and less than thirty years 
of age on July ist, 1914. The competition, which. 
will be conducted by the Faculty of Sculpture of 
the British School at Rome, will be in two stages: 
(A) The Open Hxamination.—Competitors in this. 
examination should submit the following works :— 
1. A model of a nude figure in the round from the 
life, half life-size. The model to be executed by 
the competitor. 2. A model in bas-relief of a com- 


' position representing not less than two figures, to 


be designed and modelled by the competitor, and 
to be two feet six inches by one foot six inches 
in size. 3, Four drawings from the life, two of 
which must be of the nude figure, one of drapery, 
and one of hands and feet life-size. The drawings 
must be the work of the competitor and must be 
on sheets of paper thirty ‘by twenty inches. 
4, Some drawings or photographs, or both, of 
original works which have been designed by the 
candidate. 5. Not less than two photographs or 
drawings of designs for decorative purposes with 
architectual features, the designs to have been the 
work of the candidate. Competitors should notify 
the Honorary General Secretary, British School at 
Rome, 54, Victoria Street, London, S.W., of their 
intention to compete in this examination as early 
as possible, and in any. case not later than 
January 24th, 1914, and with such notification must 
enclose a certificate of birth, or a declaration ag to 
age and nationality duly attested by two tespon- 
sible persons. (B) The Final Competition.—This 
Competition will be held in London from April 27th 
to June 20th, 1914, and will be open to not more 
than four candidates selected from those competing 
in the open examination. The subject will con- 
sist of a design for a figure, group, or relief (as 
determined by the Faculty of Sculpture), for a 
given purpose, and to a given scale. Eight weeks 
will be allowed for the execution of the design, and 
during that time candidates will be provided with 
studio accommodation, and given an allowance of 
£2 per week towards the cost of models, etc. The- 
successful candidate in this’ competition will be 


Ferg mendes for appointment to the Commis- 
sioners’ Scholarship. — 
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NOTICES. 


“COLONIAL SECTION COMMITTEE. 


The following is the list of the Colonial 
Section Committee, as appointed by the 
Council: — 

Colonel Sir Thomas Hungerford Holdich, R.E., K.C.M.G., 
K.C.LE., C.B., D.Sc. (Chairman of the Council). 

Lord Blyth (Chairman of the Committee). 

Earl of Aberdeen, G.C.M.G. 

Sir John Anderson, G.C.M.G., M.A., LL.D 

Thomas Jewell Bennett, C.I.E. 

Earl Brassey, G.C.B. 

Byron Brenan, C.M.G. 

Richard Ernest Brounger. 

Sir Thomas Fowell Buxton, Bart., G.C.M.G. 

Sir Gilbert Thomas Carter, K.C.M.G. 

Hon. Sir John A. Cockburn, K.C.M.G. 

T. a oe 1.8.0., F.S.S., Agent-General for New South 

ales. 


Captain R. Muirhead Collins, R.N., C.M.G., Official Secretary 
to the Australian Government in Great Britain. 


Edward Dent. 

Hon. Sir Charles W. Fremantle, K.C.B. 
_Right Hon. Sir George Goldie, K.C.M.G., D.C.L., LL.D. 
Robert Kaye Gray. 

W. L. Griffith. 

Hon. J. G. Jenkins. 

Hon. A. A. Kirkpatrick, Agent-General for South Australia, 
Sir John Cameron Lamb, C.B., C.M.G. 

Sir Nevile Lubbock, K.C.M.G. 

Sir Charles Prestwood Lucas, K.C.M.G., C.B. 

Hon. Peter McBride, Agent-General for Victoria. 

Hon. Sir John McCall, M.D., Agent-General for Tasmania. 
Hon. Thomas Mackenzie, High Commissioner for the 

Dominion of New Zealand. 
Hon. Sir Newton James Moore, K.C.M.G., Agent-General for 
Western Australia. 

Sir Montagu F. Ommanney, G.C.M.G., K.C.B., 1.8.0. 

Sir Gilbert Parker, M.P. 

Sir Westby B. Perceval, K.C.M.G. 

Hon. Sir Cornthwaite Rason. 

Viscount Ridley. 

nou oom Sir Joseph West Ridgeway, G.C.B., G.C.M.G., 


Major Sir Thomas Bilbe Robinson, K.C.M.G., Agent-General 
for Queensland. 

Lord Sanderson, G.C.B., K.C.M.G. 

Alexauder Siemens. 


Hon. Sir Richard Solomon, G.C.M.G., K.C.B., K.C.V.0., K.C., 
M.A., High Commissioner for the Union of South Africa. 


Lord Strathcona and Mount Royal, G.C.M.G., G.C.V.0., 
LL.D., High Commissioner for the Dominion of Canada. 


Sir Thomas Sutherland, G.C.M.G. 
Carmichael Thomas. 

Sir William Hood Treacher, K.C.M.G. 

Sir Charles Rivers Wilson, G.C.M.G., C.B. 
George Wilson, C.B. 

Sir John Wolfe-Barry, K.C.B., F.R.S. 

Sir Frederick Young, K.C.M.G. 
S. Digby, C.I.E. (Secretary). 


—_— 


EXAMINATIONS. 

The results of the Elementary Examinations 
(Stage I.) were published on the 27th inst. Those 
of the Advanced Examinations (Stage III.) were 
published on June 25th, and of the Intermediate 
Examinations (Stage II.) on July 25th. 2 


TEN-VOLUME INDEX TO “JOURNAL ” 

The amalgamated Index to the Journal of 
the Royal Society of Arts for Vols. LI.-LX. 
(1902-1912) is now ready, and can be obtained 
by members of the Society on application to 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, London, W.C. 

Some copies of the ten-volume indexes for 
Vols. I.-X. (1852-62), XI.-XX. (1862-72), 
XXXI.-LX. (1882-92), and XLI.—L. (1892-1902), 
are still in stock, and can also be obtained 
by members on application. The index for 
Vols. XXI.-XXX. (1872-82) is out of print. 

The price to non-members of each index 
is 2s. 6d. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


ANTISEPTICS AND DISINFECTANTS. 


By Davip Sommervituz, B.A., M.D., 
M.R.C.P., D.P.H., 


Assistant Professor of Hygiene and Public Health, with 
charge of the Laboratories of Hygienic Chemistry and 
Physics, University of London, King’s College ; Examiner 
in Chemistry and Bacteriology, B.Sc., Public Health, 
University of Glasgow; Examiner in the Diploma of 
Public Health, University of Aberdeen. 


Lecture I.—Delivered April 21st, 1913. 


An antiseptic (anti against, seplikos causing 
putrefaction) is a body that exerts an antagonistic 
or inhibitory influence on germs, and, as the 
definition of disinfectant which follows shows, 
is not necessarily a disinfectant. A disinfectant 
is a germicide or complete destroyer of germs, 
using the word germ to cover bacteria and 
microscopic protozoa. 
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In the earliest days of history, and doubtless for 
ages before the dawn of history, men attempted 
to prevent putrefaction in various ways: a 
common method was the use of honey. Man 
probably acquired this practice from the bee. 
When a snail makes its way into a beehive, the 
bee, we are told, converts its shell into a tomb 
by sealing the orifice with wax. 
eject intruding moths; but should an insect be 
killed which cannot be ejected its body is im- 
pregnated by the sting with formic acid, which 
prevents putrefaction until it is enclosed in a 
sepulchre of wax. 

Certain animals, when wounded, burrow ia 
the earth in order to shield their wounds from 
the putrefactive bacteria of the air. Others 
lick their wounds, which rapidly heal, the 
healing being assisted, no doubt, by the cleansing 
and antiseptic action of the saliva. The ancient 
Greeks had their wounds licked in the temple 
of Aisculapius by the sacred serpents kept there ; 
hence the emblem of the healing art in the form 
of a serpent coiled round a staff, which remains 
to this day. 

Primitive man preserved his animal food 
from decay by drying it. In like manner pre- 
historic Egyptians preserved the bodies of their 
dead. Closely allied to drying is smoking—a 
method of preservation still used for fish, bacon, 
etc. The antiseptic action of smoke depends 
on creosote and other chemical compounds 
derived from burning wood. 

Early methods of embalming as practised in 
the East consisted in drying the body and after- 
wards washing it in a solution of sodium carbo- 
nate—the natron of ancient Egypt. In later 
days evisceration was practised, the body washed 
with cedar oil and natron, and the cavities 
injected with oils, resins, and gums. Still later 
tar, bitumen, and asphalt were so injected. 

The ancient Assyrians, Greeks, and Romans 
preserved the bodies of their dead in honey. 
Virgil describes the “ stiffening corpse immersed 
in honey and entombed in stone.” Machaon, 
a son of Ausculapius, cured Philoctetes by 
cutting away a foul ulcer and washing the 
wound with wine. Celsus includes amongst the 
dressings used by Roman surgeons wine, vinegar, 
and calcareous earth. Galen recommended 
sponges soaked in wine for wounds. 

Coming down to the beginning of the llth 
century, we find the Arabians dressing wounds 
with pads of cotton-wool soaked in rose-oil, 
and rose-oil mixed with astringent wines, and 
using other special dressings for wounds that 
had been adversely affected by the air. 
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Theodoric, in 1275, anticipated the doctrines 
of aseptic surgery by maintaining, in direct 
opposition to the views of his time, that it was 
not necessary that pus should be generated in 
wounds, as pus prolonged the disease and pre- 
vented the consolidation of the wound. He 
removed foreign matters from the wound, 
washed it with wine, and brought the edges 
together. He taught that it was wholly un- 
necessary to use any form of dressing. 

Later, Arnauld de Villeneuve directed that 
alcohol should be used in dressing wounds, and 
recognised a “‘ harmful combination introduced 
from the air.” Wiirtz, in the 16th century, 
described the influence of the air on wounds as 
dangerous, and advised dressings to be applied 
as quickly as possible, shutting all doors and 
windows to exclude the evil influence of the air. 
His observations distinctly outline the principles 
taught by Lister 300 years later. About the 
same time Fallopius studied carefully the action 
of air on wounds. Goiffon held that the plague 
was caused by a poison that came from without, 
and which was carried by insects; he urged 
that a neutralising poison or antitoxin should 
be procured, a theory which foreshadowed the 
doctrines established by Pasteur a century and 
a half later. 

Madame d’Arconville, about the middle of 
the 18th century, published her famous 
“ Essai pour servir à Vhistoire de la putréfac- 
tion,” in which she discussed the substances 
which hasten and delay putrefaction. Her 
experiments were quite scientific, taking account 
of the reaction of the substances and the tem- 
perature and other conditions under which they 
were brought together, the time required to 
produce definite effects, etc. She classified 
antiseptics into metallic salts, resins and gums, 
extracts, vinous liquids, acids, alkalies, earths, 
and juices. She recognised that water had no 
antiseptic action, but failed to perceive that it 
greatly assists putrefaction. Her two degrees 
of fermentation—acid and gaseous—through 
which all putrefying bodies must pass, formed 
the starting-point for subsequent work which, 
in the hands of Spallanzani and others, shed 
fuller light on the subject of putrefaction. 

In the early days of the 19th century 
Appert discovered a method of preserving 
meat and vegetables by excluding the air and 
hermetically sealing the containing vessels. 

Gay Lussac examined the air of Appert’s 
vessels, and finding that it contained no oxygen 
concluded that oxygen caused putrefaction. 
Schwann, however, quickly exposed this fallacy 
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by showing that calcined air (air whose power 
to support life was not impaired) when admitted 
to sterilised decoctions of meat did not produce 
putrefaction; he concluded that this condition 
was not due to air, but to something suspended 
in air which heat could destroy. Schwann’s 
discovery was confirmed by Schroeder, Busch 
and others. About this time Bassi propounded 
the theory that contagious diseases were pro- 
duced by vegetable or animal parasites, arguing 
that observation and experiment proved that: 
contagion disappears when agents are used 
which are capable of destroying the life of the 
vegetable or animal organisms producing it. 

In 1845 Semmelweis showed that the infection 
of puerperal fever in the general hospital in 
Vienna was carried on the hands of the students, 
and forbade any student examining a patient 
who had not first washed his hands in a solution 
of chlorinated lime. He claimed that this pre- 
caution reduced the death-rate of this disease 
from 12 to 1 per cent. 

The most brilliant work, perhaps, ever done 
in the field of science was now inaugurated by 
Pasteur in his researches on the fermentation 
of beer and wine. This work was prosecuted 
with a double object in view, viz., to refute the 
doctrine of spontaneous generation, and to 
show that all fermentations, including putre- 
faction, are produced by the activities of micro- 
scopic germs. His experiments at Chamonix 
showed that there was nothing in the air to 
cause putrefaction or any other form of fermen- 

. tation except the germs which it carried. Suppu- 
ration was only a fermentation of tissues, and 
could be prevented by destroying the germs 
that caused it. Pasteur’s work on fermentation 
elicited the admiration of the English physicist 
Tindall, whose researches on light had demon- 
strated that the visibility of a pencil of rays 
of sunlight is caused by reflection of light waves 
from the particles of dust floating in the pencil. 
Tindall, recognising that, in the words of 
Pasteur, ‘‘all science is gained by mutual 
support,” confirmed the conclusions of the 
Frenchman, and demonstrated in his inimitable 
manner that the particles of dust in the air 
form a floating raft on which are carried 
innumerable bacteria. In such manner this 
physicist taught the pathologist for all time the 
terrible dangers that lurk in dust. 

Pasteur, having shown that the theory of 
spontaneous generation had no foundation in 
fact, and that beers, wines, blood and other 
body juices, are preserved from their common 
changes whilst in contact with pure air, 
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proceeded to teach the surgeon how to apply this 
new knowledge to his art. He recommended 
the employment of water only when it had 
been heated to 110°-120° C., and of bandages 
and sprays only after submission for a sufficient 
time to temperatures ranging from 130° to 150° C. 
The disinfection of the operators’ hands and 
instruments he described in detail. 

About 1865 Lister commenced-his researches 
on antiseptics. Ten years previously Lemaire, 
of Paris, had used carbolic acid as a surgical 
dressing, and Lister was led to use this substance 
with a view to prevent putrefaction in cases of 
compound fracture. At that time erysipelas, 
septicemia, hospital gangrene and tetanus were 
never absent from hospital wards ; and amputa- 
tion was the routine treatment for compound 
fractures. Lister applied undiluted carbolic acid 
to the wound to destroy the septic microbes, 
regarding the caustic action of the chemical 
as nothing compared with the enormous damage 
sought to be avoided. A layer of lint saturated 
with the acid was placed over the wound. This, 
with the exuded blood and lymph, formed a 
crust which was allowed to remain till all 
danger was past. The crust was painted from 
time to time with the acid, to prevent the. 
penetration of septic germs. The underlying 
wound healed remarkably quickly, and the 
portions of tissue destroyed were equally rapidly 
replaced by living tissue, apparently at the 
expense of a portion of the crust. This absorp- 
tion of dead tissue, when protected from the 
germs of the air, was a most important discovery 
for pathology, and led later to the employment 
of the absorbable catgut ligature in surgery. 

The carbolic acid which Lister used under 
the name of German creosote was a mixture 
of phenols, cresols, neutral oils and water. 
Later he employed purified and crystalline 
phenol dissolved in twenty parts of water, which 
he describes as an exceedingly potent antiseptic. 
The acid in watery solution is soon dissipated, 
and this rapid loss led Lister to mix it with 
linseed oil, which mixture he found could be 
used in the proportion of one part acid to four 
‘parts oil. He used the one in twenty watery 
solution of carbolic acid for forty years as a 
routine disinfectant for the skin of his patient, 
and for his hands and instruments. He tells 
us that a quarter of an hour was ample time 
for the complete disinfection of all these. In 
his surgical work Lister believed that carbolic 
acid was more effective when applied alone than 
when preceded by washing with soap and 
water; to quote his own words, “ preliminary 
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washing is positively injurious, as it must tend 
to check the penetration of the germicide into 
the substance of the epidermis by saturating it 
with water, for which carbolic acid has so little 
affinity.” Po 

- The success of Lister’s early work led, as the 

‘world knows, to the performance of surgical 

- operations hitherto undreamt of. | 

~ It is thus seen that, step by step, by patient 
researches associated with which Pasteur will 

‘ever remain the central figure, the doctrines of 

_ antiseptic surgery and disinfection in general 

' were slowly evolved. 

-Itis impossible to grasp the significance of 
disinfection without full knowledge of the 
‘meaning of infection. Put simply, infection is 
a contest between the invading micro-organism 
and the infected host; weapons of offence are 
used by the invaders and of defence by the hdst. 
Infecting bacteria produce their evil results 

through toxic substances, which they elaborate, 
and only to a limited extent, through the utilisa- 
tion of nutritive materials. The toxins produced 
by different species of bacteria differ in a number 
of important particulars. They differ in 
chemical composition as well as in physiological 

_and pathological effects. Some are so distinctive 
that we can recognise the nature of the attacking 
organism by the toxic symptoms produced. 
In no disease is this more characteristically 
illustrated than in tetanus, where we have the 
bacteria localised in a remote part of the body, 
and the characteristic nervous disturbances 
induced by the toxins elaborated at this point 
‘produced.in the central nervous system. 

Likewise, the weapons of defence brought 
into play against infecting bacteria differ in 

_ different infections—as to whether the defence 
‘is directed primarily against the toxins elabo- 

= rated by the microbes, and secondarily against 
the organisms, or whether the principal defensive 
measures are directed against the bacteria 

themselves. The first type of reaction is illus- 
trated by the defensive measures against 
diphtheria infection, in which the body tissues 
produce highly efficient antitoxic substances 
which neutralise the toxin formed by the 
diphtheria organism; and the second type by 
the defence set up against typhoid infection, 
wherein the weapons of warfare are trained on 
the invading organism itself. What little we 
know of the nature of toxins leads to the con- 
clusion that their action is not immediate but 
cumulative; they are thermo-labile, being for 

- the most part destroyed by temperatures 

ranging from 55° to 60°C.; they diffuse but 


‘and an. alcohol-soluble toxic ‘portion. 
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slowly or not at all, and are precipitated by 
the same reagents which precipitate enzymes. 


Some, like those of B. typhosus and B. colt, 


produce culture fluids of low toxic powers ; 
but when frozen and triturated their body juices ` 
are highly toxic. There is no evidence- yet to 
show that these intracellular, or endo-toxins, 
are in their nature chemically different from 
the extracellular. Vaughan has separated, by 
means of a 2 per cent. solution of sodium hydrate 
in absolute alcohol, from large quantities of 
bacterial growths, an insoluble non-toxic portion 
The 
soluble portion contains a benzene ring, yields 
tyrosin, and resembles generally an albumose. 
He ascribes the toxic characters to unsaturated 
side chains attached to the ring. Arrhenius and 
Madsen, working with ecto-toxins, compared 
their rate of diffusion with salts and with anti- 
toxins, and found that this rate falls between 
the rates of diffusion of the other two, from 
which they conclude that the molecules of toxins 
are larger than those of crystallisable salts, but 
smaller than those of natural proteins. Toxins 
disappear rapidly from the blood; they are 
found in extracts of the organs, where they exist 
loosely combined in a state of adsorption and 
from which they can be separated. In the case 
of tetano-toxin no such separation can be made 
from the brain and spinal cord of man and the 
horse, nor from the liver of the rabbit: intimate 
combination has occurred. The cells which thus 


anchor the toxins are those which produce anti- 
toxins. _The loose form of combination prcduces 


no immunity. 

The offensive weapons of the infective bacteria 
are of two kinds—viz., ecto- or soluble-toxins 
thrown out from the bodies of the bacteria and 


-carried by the blood and lymph to remote parts 


of the body; and endo-toxins intimately asso- 
ciated. with the bodies of the organisms, and - 
which manifest their effects where the organisms 
are lodged. In many infections both types 
of offensive activity are apparent. 

Bacteria are extremely minute, the organism 
of pleuro-pneumonia, e.g., being invisible to the 
strongest microscope. They are non-nuclear ; 
multiply by fission; some are motile by 
means of flagella; and some spore. Morpho- 
logically they can be classified into cocci 
(spherical forms), bacilli (rod forms), and vibrios 
(spiral forms). The temperature limits between 
which they develop are as various as the media 
on which they grow. The pathogenic as a class 
grow best at about the temperature of the body 


of the host. The majority grow in the presence ~ 
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of free oxygen (aerobes); but a large number 
can exist in the almost complete absence of 
oxygen (facultative anaerobes). A small number 


grow only when free oxygen is absent (obligatory 


anaerobes), obtaining the oxygen essential for 
existence by the breaking down and reduc- 
tion of oxygen-containing foodstuffs. Without 
differentiation of digestive or other organs they 
can only live by absorption in fluids holding 
their foodstuffs in solution; and in order to 
render potential foodstuffs assimilable they 
secrete digestive enzymes. Such enzymes are 
numerous and varied in character, ¢.g., proteo- 
lytic, diastatic, glycolytic. Some are toxic. 
Certain toxic bacteria are incapable of multi- 
plying in the tissues, but on cultivation outside 
the body can produce toxins which, on absorp- 
tion, set up disturbances. Of this nature are 
many saprophytic and putrefactive bacteria, 
wound organisms, and organisms of the digestive 
tract. l 

Bacteria then cause disease by the products 
of their growth, the difference between an intoxi- 
cation and an infection being that in the first 
the products alone are absorbed, in the second 
the bacteria enter the tissues and grow. On 
the surface of the human body there exist 
millions of microbes, of which many are poten- 
tially pathogenic, such as pyococci, streptococci, 
B. coli, B. pyocyaneus, ete. ; millions inhabit 
the alimentary tract, which may be regarded 
as outside the body. The mouih contains 
innumerable pyococci, streptococci, and pneu- 
mococci. 

It is fairly certain that the staphvlococcus 
pyogenes aureus—the organism constantly met 
with in suppurating wounds, abscesses, and 
boils—produces two soluble toxins and an endo- 
toxin. The toxin produced by the tetanus 
organism in the tissues of the host at the point 
of entry is not a single body, but consists of at 
least two toxic substances—one acting on blood 
corpuscles and epithelial cells, the other on the 
cells of the central nervous system. The first 
is known as tetano-lysin, the second as tetano- 
spasmin. There is evidence to show that diph- 
theria toxin is also complex. 

Many bacteria produce lysins—+.e., substances 
which disrupt and destroy tissue cells. The 
pus organism above mentioned produces a 
hemolysin which destroys red blood cells, and 
a leucocydin which kills leucocytes and lymph 
cells. Many bacteria produce hemolysins ; 
hence the anemias which accompany infection. 
Certain toxic substances are also elaborated, 
which throw out of gear the heat-regulating 
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` mechanism of the brain, thereby producing a 


febrile reaction. Some toxins, like ferments, 
dissolve the tissues of the host, forming ulcers 
and cavities.” 

Many infective organisms produce toxins 
which attract leucocytes—positive chemotaxis— 
some influencing polymorphonuclear leucocytes, 
as in the formation of pus, and other lympho- 
cytes, as in tuberculosis. Highly virulent 
bacteria may exert a negative chemotaxis. 

The presence of toxins is determined by 
injecting suitable animals with varying quanti- 
ties and noting the physiological effects ; or by 
determining whether antibodies are formed 
when suitable animals are immunised by repeated 
injections of toxins; and further, whether the 
antibodies formed can neutralise the toxins in 
vivo and in vitro. The defensive measures 
exerted by the host to prevent infection and to 
overcome infection when it has developed are 
various. The pavement-epithelial covering of 
the skin and mucous surfaces presents a definite 
barrier to the invasion of micro-organisms. In 
health the continuity of this structure is so 
perfect that no bacterium can penetrate it. 
When it is injured infection can readily 
take place. The upper portions of the respira- 
tory mucous membrane are provided with cilia, 
by which foreign particles, including bacteria, 
are swept to the orifice. The normal fluids of 
the body are germicidal in action. The 
gastric juice possesses a degree of acidity fatal 
to most bacteria. Saliva is slightly germicidal ; 
so also is the blood. The bodies in the circu- 
lating blood that are antagonistic to bacteria 
and their toxins are classed as antibodies ; of 
these there are several types known. The first 
antibodies discovered were antitoxins, of which 
the best known are those of diphtheria and 
tetanus. These substances can neutralise in 
the test-tube their respective toxins in definite 
quantitative proportions, as in chemistry an 
acid neutralises a base. The presence of such 
antibodies in the blood of immune individuals or 
animals can only be demonstrated by neutra- 
lisation of toxins; in no other way has it been 
possible to demonstrate these. 

Antibodies can be produced against hemo- 
lysins and leucocydins. In the case of endo- 
toxins the corresponding antibodies react 
against the bacteria themselves; such are 
bacteriolysins, which bring about the solution 
of bacteria; agglutinins, which destroy the 
locomotion of motile bacteria and clump them ; 
opsonins, which prepare bacteria for disintegra- 
tion by leucocytes and other phagocytic cells. 
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In infections caused by bacteria acting 
through the alimentary tract—e.g., B. typhosus, 
Vib. cholere, B. coli, and B. dysenteriae—the 
principal reacting groups of antibodies are 
bacteriolysins and agglutinins ; in streptococcal, 
pneumococcal, and staphylococcal infections, 
and in the infections of tubercle, anthrax, and 
glanders, opsonins and agglutinins are the 
dominant antibodies, bacteriolysins being of 
little importance. 

Bacteriolysin appears to be absent from 
diphtheria antitoxin, as shown by the fact that 
after the symptoms of the disease have dis- 
appeared virulent organisms persist in the 
throat, and the ultimate removal of these 
appears to depend on the production of an 
opsonin accompanied by englobement and dis- 
integration of leucocytes. 

In addition to the two soluble toxins pro- 
duced by staphylococcus pyogenes aureus—vViz., 
hemolysin and leucocydin, an intracellular 
toxin is formed, which possesses large chemo- 
tactic attraction for leucocytes, producing the 
pathological accumulation termed pus. The 
organism further produces a proteolytic enzyme. 
The defensive weapons against this coccus are 
antihemolysin, antileucocydin, agglutinins and 
opsonins, of which the last are most important 
in the destruction of the organism. 

It is possible to increase the quantities of 
these antibodies in the blood by the injection 
of small quantities of living or large quantities of 
dead organisms. Injection of the dead bacteria, 
as in Wright’s method, may in certain chronic 
or subacute infections effect a cure. 

In the struggle against typhoid infection it 
appears that bacteriolysin and agglutinins are 
the chief reacting antibodies, opsonins being 
~of much less importance; the bacteriolysin, 
however, requires for its action the assistance 
of a normal constituent of the blood called 
complement. 

But the resistance to entry of bacteria into the 
body is not complete; a certain number of 
microbes pass the barriers. In health these are 
quickly destroyed, and their dead bodies are 
found in the lymph glands lying behind the 
bronchial and intestinal mucous surfaces, or in 
a second or third line of glands more deeply 
situated. It has been shown experimentally that 
in these lymph structures the bacteria are 
attenuated, their growth enfeebled, and their 
movements arrested. 

That destruction of the surface exposes the 
body to infection was shown by Pasteur half a 
century ago. When sheep grazed in a field 
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sprinkled with a culture of anthrax scarcely one 
died; but when broken glass and thorns were 
scattered on the grass the whole flock died of 
anthrax. : 

- Some bacteria are strict parasites, growing in 
the animal body only, and unable to proliferate 
outside. Infection by these must therefore be 
immediate. Others have a much wider range of 
growth, and persist in fluids outside the body 
for days or weeks; infection by these may be 
mediate. The degree of infection is generally 
proportional to the number of bacteria present. 

Virulence is specific; toxins are active for 
certain species of animals only “and not for 
others; different species produce different 
toxins ; and different strains of the same species 
produce toxins of varying powers. Passage of 
the microbe through an animal in which a parti- 
cular toxin is active exalts the virulence—e.g., 
one cubic centimetre of a culture of strepto- 
coccus pyogenes injected before passage required 
four days to kill the animal; after passage the 
millionth part killed in six hours. 

Effort to master the conditions of life in the 
tropics has brought to light during the past two 
decades a world of minute animal parasites. 
Preventive medicine in the tropics is not any 
longer a matter of malaria only, but the battle is 
against spirochaetes, trypanosomes, sporozoa, and 
other infectious protozoa. Moreover, this realm 
of the infinitely little extends all over the world, 
and is not solely the possession of the tropics. 

The protozoan parasite feeds, grows, multi- 
plies, and passes in an orderly manner through 
a series of developmental phases which constitute 
its life cycle. The history of this cycle has been 
completed in only a few species. Some forms 
possess green chlorophyll, and are able, like 
plants, to elaborate their food from simple inor- 
ganic materials; others require organic food 
already prepared, which they obtain from dead 
animal and vegetable matter. In both these 
cases the forms are free living. Numerous species 
subsist in the tissues of living animals, including 
man. The association may be commensal and 
without injury to the host; more frequently it 
is a virulent parasitism, resulting in serious 
tissue changes, such as destruction of blood 
corpuscles, necrosis, ulceration, and abscess, with 
the attendant anzemias, jaundice, hemorrhages, 
etc. Add to these the fever, malaise, and prostra- 
tion manifested in degrees varying from a slight 
or chronic ailment to a distressing and rapidly 
fatal malady, and there appears a disease 
complex more or less characteristic of protozoal 
infection. 


pa 
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With the troubles of classification of the pro: THE CATTLE-BREEDING INDUSTRY 


‘tozoa we have at the moment nothing to do; it 
will suffice to note the phylum as consisting 
of five subphyla—viz., mycetozoa, sarcodina, 
mastigophora, ciliata; and sporozoa. 

A mycetozoon begins life as a flagellate spore, 
then becomes amoeboid, and finally penetrates 
its host, wherein it multiplies and forms a fused 
‘mass of plasmodia. One stage may be repeated 
several times before the next is commenced. 
The microbe pursues an intense vegetative 
existence. : 

Of the sarcodines, Entamoeba histolyca (Schau- 
dinn) is said by many to be the cause of 
tropical dysentery. 

Of the mastigophora or flagellata two im- 
portant parasitic forms are the spirochaetes 
and trypanosomes. Some thirty spirochaetes 
have been described, three of which are found in 
man—viz., Spirochaeta pallida, the organism of 
syphilis, S. refringens, and S. pertenuis. 

This group is characterised by the possession 
of flagella or undulating membranes. The orga- 
nism may present vermiform or amoeboid 
movements or remain rigid. The undulating 
membrane consists of a fold of the body sub- 
stance over a flagellum, which runs parallel with 
the fold, the whole assuming the appearance of 
a fin. 

Trypanozomes are characterised by a single 
. flagellum attached to a spindle-shaped body 
furnished with a longitudinal undulating mem- 
brane. — 

Fully a hundred forms infecting different 
animals, including man, have been discovered 
and described. An important form is the 
Trypanosoma gambiense, the organism of sleeping- 
sickness, carried by the biting fly Glossina 
palpalis. í 

The pathogenicity of the ciliata is at present 
doubtful, except in the case of Balantidium coli, 
which, according to certain observers, produces 
diarrhæa. 

The sporozoa possess no motile organs, and 
may be provisionally classed in the subdivisions 
coccidia, hæmospordia, gregarinida, myxos- 
poridia, microsporidia, sarcosporidia, and haplo- 
sporidia. Several forms are parasitic to man ; 
-and the group would be all important if it 
contained: no other parasite than that of 
malaria. 

From this brief outline may be guessed some- 
thing of the magnitude of infection, bacterial 
and protozoal, which incessantly menaces man 
all over the globe; and also something of the 
magnitude of the work of fighting infection. 


IN THE ARGENTINA. 

The Argentine Republic covers an area of 
3 million square kilometres (1,158,000 square 
miles), about six times more than either France, 
Spain, or Germany, and ten times the size of 
England or Italy. With a population of: barely 
7 “million inhabitants, the country could easily 
support 300 times that number. . 

Argentina grows wonderful crops of wheat, maize, 
and flax, of which she exports annually between 


5 and 6 million tons to Europe, to the value of 


upwards of 1,200 million francs (£48 million 
sterling). 

The cattle trade in the Republic previous to 1830 
was insignificant; even in 1870 meat could be 
purchased in the towns as low as 2 francs per 
12 kilogs. (less than 1d. per 1b.), whilst a bullock 
could be bought for 40 francs (£1 16s.). Now her 
exports to Europe amount to upwards of 800 million 
tons yearly. 

According to the latest returns the number of 
cattle in Argentina were :— 


Horned cattle 30 million head. 


Sheep. 68: 4; 
Horses T » > 
Pigs i ,, Pa 


Of the first, the Republic ranks third as regards 
number, coming after the United States, which has 
722 million, and Russia, 48 million head. Of sheep 
she follows Russia and Australia, who own 83 and 
75 million respectively. As regards horses she 
follows Russia, which has 224 million, and the 
United States, 21 million. Of pigs the number is 
insignificant as compared with other countries. 

The number of horned cattle increases year by 
year, whilst that of sheep tends to diminish, as is 
the case in France. With regard to breed of sheep, 
8 million are Rambouillet merinos, 25 million 
of the same cross-bred with native kinds, and 
35 million of English Lincolns. | 

The decrease in the number of sheep is generally 
attributed to the increase in land values, which is 
driving the owners of flocks to seek pastures farther — 
south. 


BRITISH SEA FISHERIES. - 


The Report on the Sea Fisheries of England and 
Wales for 1912 consists of two volumes (Cd. 6994 
and 6998). The second contains the usual statis- 
tical tables; but a fresh feature is to be welcomed 
in the first, which consists of a remarkable and 


exceedingly readable review of the whole subject— - l 


by no means in accord with the popular conception 
of a Blue Book. The fishing industry wasin a very 
flourishing condition last year, the amount of fish 
landed having surpassed the figures for any pre- 
vious seasons. “The total landings of fish, exclusive 
of shell-fish . . . was more than 144 million cwt., 
and the total value of all fish landed from the sea, 
including shell-fish, was nearly 9 million pounds.” 
These figures compare favourably with those 
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of the two preceding years. In 1910 the total 
landings of fish, excluding shell-fish, amounted 
to 138,118,000 cwt., and their value to £7,966,000. 

In 1911 the total landings increased by over 
1} million cwt., but the increase in value was 
something under £100,000. In 1912, while the 
increase on the previous year is less than 
200,000 cwt. in the total catch, the increase in 
value is over £830,000. 7 

‘The chief feature of the year’s fishing was 
the herring catch. That of 1911, practically 
5,000,000 cwt., was the highest then on record, 
but in 1912 this figure was increased by a further 
quarter of a million. The proportion of herring 
taken with the trawl has slightly diminished, while 
that of trawled mackerel has considerably risen. 
According to the report, the evidence so far gained 
does not support the view that herring trawling is 
wasteful and destructive. 

The question of the utilisation of by-products is 
dealt with. Some vessels have recently been fitted 
to deal at sea with fish offal, and in the period 
1910-12, 16,481 tons of livers were landed at Hull 
alone, and sold for £72,840. In Grimsby 30,000 
barrels of oil, worth about £28,000, are produced 
each year. The trade in cod-liver oil remains so 
far almost entirely in Norwegian hands, but the 
Board hope that means may be found of securing 
some of this valuable trade for British firms. 

- A great many other subjects are treated in the 
report, such as the use of motor gear in fishing- 
boats, the probable directions in which the industry 
will expand, the employment of research vessels, 
the whaling industry, and the “sardine” case, to 
mention only a few; in fact, the volume gives a 
very general view of the present condition of our 
fisheries, and should do much to rouse wider 
interest in the subject. 


GERMAN WINE AND FRUIT-GROWING 
SCHOOLS. 

The Grand Ducal School for Wine and Fruit- 
growing at Oppenheim-am-Rhein is maintained by 
the Hessian Government, and is placed under the 
supervision of the Grand Ducal Ministry of the 
Interior at Darmstadt. The school is independent 
of any other educational institution. Through its 
varied activities, model vineyards, extermination 
of vineyard pests, etc., it is naturally in very 
close touch with the wine and fruit-growing 
interests of the Grand Duchy of Hesse. It is 
situated in a town of about 4,000 inhabitants, in 
the Province of Rheinhessen, which yields practi- 
cally the entire vintage of the Grand Duchy. In 
1911 the Grand Duchy had 31,874 acres under 
vines, yielding 10,239,912 gallons of must, valued 
at £1,200,000. Supervision by government officials 
is exercised through frequent visits of inspection 
by employees of the Ministry of the Interior. The 
school has at its disposal about four acres in 
productive vineyards, and about five acres for 
experiments, acclimatising American vines, seed- 
lings, and similar purposes. The orchards, in 
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which various kinds of fruit are grown, cover 
nearly twelve acres. The cellars for pressing, 
preparing, and storing wine are well equipped 
with necessary appliances, including several kinds 
of worm-screw presses, a hydraulic twin-press, a 
Mayfarth hydraulic press, machines for detaching 
berries, a Liebrich filter, a Seitz asbestos filter, a 
Griinig filter, a Hollander filter, and a complete 
installation, with motor power, for cleaning bottles. 
The wine cellar contains on an average 8,500 
gallons of wine. Z 
The regular course at this school, according to 
the American Consul-General at Frankfort-on-the- 
Main, is divided into two terms: a winter term, 


from the beginning of October to the end of March, 


and a summer term, from the middle of April to 
the’end of June, with holidays from Christmas 
until after the New Year, and two weeks at Easter. 
This arrangement permits the students to take 
part in the spring sowing as well as the harvest 
work, either at home or on some well-conducted 
farm. The students take part in all kinds of work 
in the school’s orchards, vineyards, and wine-cellars. 
In addition, excursions are arranged in the neigh- 
bourhood of Oppenheim and other fruit and wine 
districts. There is, further, aso-called Praktikanten 
Abteilung, a section in which preparatory practical 
experience may be acquired by students too young 
to take the regular course, and other persons. 
Besides theoretical and practical instruction offered 
in regular and special courses at Oppenheim, the 
School for Wine and Fruit-Growing sends its 
teachers as travelling instructors all over the fruit 
districts of the Grand Duchy of Hesse, it has 
charge of an organised attempt to exterminate 
vineyard pests, supervises model vineyards, and 
carries on extensive experiments in wine and fruit- 
growing in the vineyards and orchards connected 
with the school. 

The school “ Wanderlehre,” or travelling instruc- 
tion, consists of lectures and field demonstrations. 
Originally most attention was paid to lectures held 
in wine and fruit centres. It has been found, 
however, that growers derive more benefit from 
lectures which supplement practical demonstra- 
tions. At present, instructors go through a district, 
follow work in the field, give practical demonstra- 
tions, and then close their visit by a lecture 
reviewing what has already been shown in practice. 
The teachers of the school are frequently invited 
to address meetings and associations of persons 
interested in these industries. The school attaches 
great importance to the educational value of its 
so-called model vineyards, which are quite inde- 
pendent of those which are the property of the 
school. The model vineyards are worked by the 
proprietors under the supervision of the school. 
In 1910, thirteen such vineyards were being 
supervised by the school. A contract is made for 
five years, by which the proprietor agrees to 
follow the very precise directions given by the 
school for planting and caring for the vineyard. 
As a rule the property administered as a model 
vineyard is about six-tenths of an acre in extent. 
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The proprietor furnishes the labour, and the school 
makes no charge for its assistance. The model 
vindyards thus supervised by the school are 
scattered throughout the wine districts of the 
Grand Duchy of Hesse, and embrace a considerable 
variety of wines. 

The Provincial School for Wine and Fruit- 
growing at Kreuznach has been in existence since 
1900. In 1911, an agricultural winter school 
(Landwirtschaftliche Winterschule) was opened 
in connection with the school. The winter school 
has some thirty students, is under the same direc- 
tor, and uses to a certain extent the buildings and 
equipment of the School for Wine and Fruit- 
growing. The latter is otherwise independent of 
other educational institutions, and was conducted 
from 1900 until 1911 solely for instruction in wine 
and fruit-growing. The school is under the super- 
vision of the Provinzial-Verwaltung der Rhein- 
provinz (authorities of the Rhine Province), by 
which it is inspected at regular intervals. Kreuz- 
nach, where the school is situated, is a city of 
23,000 inhabitants, the seat of an active trade in 
Wine, and the centre of the Nahe Valley, which 
produces superior wines. It is also within a short 
distance of the wine districts of the Palatinate 
and the Grand Duchy of Hesse. The building 
used for pressing and storing wine consists of a 
well-appointed wine-cellar, with facilities for 
eighty casks of wine, a second cellar for fermenting 
wine, a press-room, a cooperage shop, and a fruit 
kitchen. The last is used for putting up fruit, 
making fruit juices, marmalade, etc., and drying 
fruit and vegetables. 

The school has an orchard covering about five 
acres, in which different kinds of trees and 
planting methods, distribution of trees and bushes, 
etc., can be studied. .A second orchard, nearly 
twenty acres in extent, is situated about a quarter 
of an hour’s walk from the school, and is used for 
ordinary and intensive fruit-growing. The school 
possesses, further, a number of vineyards, scattered 
through the several wine districts of Kreuznach ; 
-these are planted with different varieties of grapes, 
and cover about ten acres in all. In addition to 
its own property, a number of Government experi- 
ment vineyards are placed under the supervision of 
the school and afford additional opportunity to 
study different kinds of earth, vines, etc. The 
school-year at Kreuznach lasts from the beginning 
of October to the middle of August. Instruction 
consists of a two-year course that includes 
theoretical instruction in the following subjects: 
Wine-growing ; pressing, and storing wine; fruit 
trees and their care; utilisation of fruit; farming, 
stock-breeding, and the care of live stock; vegetable 
and flower gardening; the management of agricul- 
tural enterprises; chemistry (including laboratory 
work); mineralogy, etc. It will be observed that, 
in addition to the subjects peculiar to wine and 
fruit-growing, the aim is to instruct the students 
along general lines, with special reference to the 
needs of their future work. In the afternoons, 
attention is given to practical work, in which the 
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students learn to lay out and care for vineyards, 
improve vines, exterminate vineyard pests, bring 
in and press the vintage, and make wine, plant, 
train, and care for fruit trees, etc. 

Furthermore, the school trains young men for 
positions as managers of agricultural enterprises. 
In addition to the above courses, their training 
includes special instruction in the chemistry of 
wine, stock-feeding, veterinary science, manage- 
ment of farms, and surveying. This is a two-year 
course. Besides the above regular courses, the 
school offers a number of special courses, held 
generally during the winter months, and lasting 
from one to three weeks, thus enabling farmers. 
and wine-growers to attend. One or two special 
courses are given in wine-growing, examination of 
wine, preparation of wine, a course lasting three 
weeks in fruit-growing, a six weeks’ course for 
nurserymen, and courses in utilisation of fruit, 
including preserving and drying fruit, etc., for girls 
and women. The object of these special courses, 
which include both practical and theoretical in- 
struction, is to afford older farmers and wine- 
growers an opportunity to familiarise themselves 
with the latest technical improvements and 
scientific investigation. The principal object of the 
courses in utilisation of fruit is to encourage fruit- 
growing by showing how inedible fruit can be dis- 
posed of advantageously. Furthermore, the director 
of the school and teachers give instruction by 
lectures and practical demonstration throughout 
the district. 


CORRESPONDENCE. 


COAL GAS AS A FUEL FOR DOMESTIC 
PURPOSES. 


I was present at both Mr. Goodenough’s lectures 
on Coal Gas, but as the custom is to allow no dis- 
cussion after Cantor Lectures, I was unable to put 
forward certain points which occurred to me in 
connection therewith. With your kind permission 
I should like to mention them now. 

Mr. Goodenough, in the early part of his first 
lecture, referred to “the crimson glow ofa gas fire.” 
Now, I may be colour-blind, or merely unfortunate ; 
but I have never come across a gas stove which 
gave a crimson glow. The colour is usually yellow, 
orange or blue. The stoves exhibited and lit 
during the lecture only went to confirm my 
impression. 

I would like to ask Mr. Goodenough what is the 
product of gas fires which causes many people to 
suffer from neuralgic headaches if they spend 
longer than half an hour in a room where one is 
present. I suffer this way myself, and although 
the lecture-room of the Society of Arts is large 
and lofty, both my wife and myself experienced 
bad headaches during the lecture, and were quite 
glad when the stoves were turned out. 

Mr. Goodenough also referred to the quantity of 
soot deposited on the outside of London buildings, 


Cai 
-_ 


922. 


which, according to the experiments of the Lancet 
in the S.W. postal district, worked out roughly at 
460 tons per square mile, or, say, 15 cwt. per acre 
per annum. That is to say, 44lbs. per acre per day. 
It is as well to remember that a good portion of 
this deposit is probably dust which has attached 
itself to the soot, and that the rate of deposit 
mentioned only amounts to 5 ozs. per square 
yard during the year, and a very great deal of that 
gets washed down the sewers. The fumes from gas 
stoves would appear not to remain guiltless of 
affecting our building stone. 

For my own part I prefer dirt outside my home 
to in it, and indoors I find gas as great an offender 
as any in regard to depositing dirt, especially 
where walls and ceilings are distempered and 
incandescent burners are used. The products of 
combustion in the gas seem to unite with some 
substance in the distemper and oxidise into an 
unpleasantly dirty surface. In the same way 
picture-wire seems to suffer early decomposition 
and lose its strength. 

In regard to fogs, a good reason for the reduction 
of these seems to be that the numerous pools of 
stagnant water and marsh, which twenty years ago 
surrounded London, have now been drained and 
built on and, therefore, cease to affect the atmos- 
phere. This is confirmed by the fact that when 
thick fog is met with in the outer suburbs one 
finds only a thin fog on arrival in the central 
parts of London. While we remain liable to the 
weather we frequently get in London we shall 
always be liable to fogs. An amusing incident in 
this connection occurred a few months ago. A 
long article appeared in an evening paper stating 
that one and a half million gas stoves had taken the 
place of coal fires and served to abolish fog. The 
very next morning one of the worst fogs we had 
had for ten years descended upon us. 

Of course the great majority of fire grates of 
twenty years ago were as bad as could be, and in 
the olf houses these have not given place to grates 
constructed on correct principles to the extent 
they should. Still the number of fresh grates put 
into houses newly erected in that period must run 
into millions, as each new house will account for, 
say, six to sixteen, although about one half of them 
have no prospect of being employed for any other 
purpose than ventilating. Tf a gas stove is inserted 
they are even robbed of this function. 

Mr. Goodenough rightly said that a badly con- 
structed or choked chimney will remain bad in 
operation whether coal or gas be used. A good 
instance of this occurred when I first entered my 
present house. For six months I exhausted every 
means to enable the fire to work satisfactorily 
enough to enable me to sit in the library. Finally 
I had the builder’s man in to make a hole in the 
wall at the bend of the chimney, and he then re- 
moved no less than ten pails full of mortar, soot, 
loose brick, etc., the accumulation of ages. 

A gusty, squally day will have the effect of 
blowing both smoke or gas fumes into the room, 

Mr. Goodenough cited the case of a carpenter 
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whose child died of bronchitis because he had not 
a gas stove. If he had had some doctors I know 
of they would decline to treat a case of bronchial 
trouble at all if the patient employed a gas stove. 
He also cited the case of a nursing home which 
abolished coal in favour of gas to their satisfaction, 
although he omits to mention whether the patients 
were equally pleased. He says the result was they 
were able to do with one servant the less. A 
nursing home would presumably require about 
twenty fires, and may have been able to make this 
saving, but I must own I remain very sceptical of 
this saving of one maid whenever I hear it 
mentioned, for the reason that for six months in 
the year domestic fires are not required at all. 
Presumably during those six months the said maid 
had duties to perform, and did not merely read 
novels in the kitchen. If she is got rid of, her 
fellow maids will have to do that work instead, 
and with my knowledge of the modern domestic I 
imagine she would not relish being thus “ put 
upon.” 

There is, of course, room for the gas stove (we 
most of us have one), Ina large number of cases, 
if one was not employed a room would have to do 
without heat altogether. But to cry ‘‘ Gas for 
everything,” and claim the result as always more 
healthful and economic, as many advertisements I 
have seen lately have done, is to overstate the 
case—a proceeding productive of more harm than 
good. 

Mr. Goodenough read to us parts of the report 
of the Coal Smoke Abatement Society for 1906, 
and told us the means since taken to meet their 
suggestions. There are some parts, however, he 
did not read as to which I should like some 
information. The report says, “all gas stoves 
should be provided with an extra opening not less 
than 20 inches square, when full open to enable 
the room to be properly ventilated.” Dr. Rohe’s 
“Text Book of Hygiene” says, “for every lighted 
gas burner 12 to 15 cubic metres of fresh air per 
hour must be furnished in addition to the ordinary 
requirements to keep the air of the room at the 
standard purity. Now this means roughly 330 to 400 
cubic feet of air per burner, and if a gas stove has 
sixteen burners it means that in an ordinary room 
of 2,500 cubic feet capacity the extra air required 
for the room is equal to renewing the whole air of 
the room twice an hour ; and this is taking no notice 
of the air needed by the inmates of the room. 

I have my own theory as to why gas fires ventilate 
a room so much worse than coal fires. It is that 
the coal fire draws air from all parts of the room, 
but the gas stove makes what I call a short circuit 
to the nearest air supply and continues to draw air 
from the same source leaving the remaining air of 
the room unchanged. 

Mr. Goodenough describes gas as purified coal, 
but many of the by-products taken out in making 
gas seem to me very useful in assisting to generate 
pleasant heat, which may be why Mr. Darling has 
declared that the average primary heat generated 
by a gas stove does not come within 100° Fahrenheit 
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of that from a coal fire. The heat from a gas 
stove seems to find greater difficulty also in 
passing obstacles to distribute itself to the furthest 
parts of a room than is the case with coal fires. 
As radiant heat is the important heat, it should be 
noted Mr. Goodenough credits gas with 50 per 
cent., while the Coal Smoke Abatement credit coal 
fires with 75 per cent. as available for heating a 
room and its occupants. 

A year or two ago the gas companies obtained 
permission to lower the quality of their gas. I 
should like to know what effect this had on the 
heating power of gas, and also on its likelihood to 
cause dirt or deleterious fumes. 

From the ordinary householder’s point of view 
the Coal Smoke Abatement tests of 1906 are not 
very helpful for the following reasons. The rooms 
used were large, about 4,000 cubic feet, about double 
the size of an ordinary room. They had just been 
erected, and the floors and walls consisted of simple 
brick with no plaster or woodwork, and the place 
had never been properly dried. Now a brick is 
capable of absorbing a pint of water, and this 
fact would have considerable effect, for several 
hours at any rate, on the tests. Further, the 
rooms contained no furniture to obstruct and 
deflect the heat. 7 

The gas stove has undoubtedly improved on its 
early forefathers of ten years ago, and may be said 
to have reached the stage of the coal grate of 1890- 
1895, and cannot expect to equal the modern slow- 
combustion grate until it can provide greater 
ventilation for a room and emulate the inclined 
back of the modern coal fire so as to throw its 
heat to a greater distance, but, of course, without 
throwing fumes as well. It will also have to be 
cheaper, as at present a coal fire burns all day 
at the same cost as a gas stove for three hours. 


HyLrToON B. DALE. 


I have just had before me your Journal of the 
15th inst. It is patent to anyone that Mr. Good- 
enough in his Cantor Lecture only shows one side 
of the question. Why does he not use comparisons, 
and put fairly before either his hearers or his 
readers both sides of a question of importance such 
as domestic heating? He grinds his own axe, and 
does not give fair comment on the only rival to 
gas of any value, anthracite coal, and the means 
at present in use for its consumption. 

I should like to have the opinion of other 
members of the Society, and should be glad if you 
think fit to allow this letter to be printed for fair 


comment. E. E. PITHER. 


Mr. Goodenough, to whom proofs of the fore- 
going letters have been sent, writes in reply :— 

I am indebted to you for advance proofs of the 
letters from Mr. Pither and Mr. Hylton Dale 
criticising my Cantor Lectures to the Society, and 
for the opportunity of replying to them. 

Mr. Pither complains that I did “not give fair 
comment on the only rival to gas of any value— 
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anthracite coal.” My reply is that I referred to 
anthracite stoves in-terms which, in my opinion, 
were considerably less unfavourable than I should 
have been justified in using. As he attaches no 
value to my opinion, I will content myself with 
quoting a far higher and a totally unbiased 
authority—that of Professor Leonard Hill, Professor 
of Physiology at the London Hospital, who (in 
conjunction with Mr. Francis Muecke, Assistant 
Surgeon at the London Throat Hospital) recently 
published (Lancet, May 10th, 1913) the result of 
comparative experiments with anthracite stoves 
and gas fires. Their pronouncement was as follows 
(the italics are mine) :— 

“In order to try and throw some light on the 
causation of infection with influenza and ‘colds 
in the head,’ which become rampant in the 
winter, and particularly under conditions of cold 
moist atmosphere, we have investigated the con- 
ditions which pertain to the mucous membrane 
of the nose and throat under various atmospheric 
conditions. Using a mirror and speculum, we 
have found that the mucous membrane flushes and 
swells, becoming turgid with blood and tissue-lymph 
and covered with a thick secretion, when the 
subjects are confined in a warm, moist atmosphere 
—e.g., 80° F. At the same time the air-way is 
narrowed and even choked up in those who have a 
deflected septum. The mucous membrane of the 
nose and throat, just as the skin, is flushed with 
blood, and pours out secretion in order to cool the 
body. After passing from the warm to a cold atmos- 
phere we find the mucous membrane quickly 
becomes paler, owing to constriction of the blood- 
vessels, but still remains swollen with tissue- 
lymph, as is shown by its appearance and by the 
fact that it pits deeply when touched with a probe. 

“ The altered conditions seem to us to be such as 
may increase the liability to infection. In a warm, 
crowded room the swollen mucous membrane of 
the nose of an individual, covered as it is with 
thick secretion, will be massively infected with 
bacteria, explosively sprayed out by the other 
occupants who sneeze, cough, and speak in the 
room. On passing out into the cold, misty outside 
air the blood-vessels constrict, and at the same 
time the nose is chilled by the greater conduction 
of heat, due to the cold particles of water in the 
inspired air. The defensive mechanisms of the 
blood, the immunising properties of the plasma, 
the cleansing action of the ciliated epithelium, 
and phagocytic action of the white corpuscles are 
diminished by the low temperature, while the 
pathogenic bacteria find a suitable nidus for their 
growth in the secretion and tissue-lymph of the 
swollen mucous membrane. The immunity to 
‘colds’ of those who live an open-air life is well 
known. Massive infection does not occur, and so 
long as they are exposed to the cold outside air the 
mucous membrane, like the skin, remains pale and 
taut, moistened with a scanty secretion. 

“ Apart from the general question of health and 
immunity, we believe it is the massive direct trans- 
mission of bacteria from one to another in warm, 
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confined atmospheres, and the subsequent exposure 
to the cold, moist outer air which together contribute 
to the infection of the susceptible individuals. We 
can lessen our liability to such infection by keeping 
the air of our rooms and crowded meeting-places 
cool and moving. We find that a fan set to whirl 
the air in our experimental chamber will keep the 
nose paler and drier and the air-way patent, even 
when the air is heated, to 100° F. dry and 83° F. 
wet bulb. Keeping the air in motion in crowded 
rooms by means of fans will not only keep the 
mucous membrane in better state, but also diminish 
thé massiveness of the direct infection from mouth 
to mouth or nose to nose. We find that warm, 
dry air flushes the mucous membrane with blood, 
but produces less swelling and secretion than 
‘warm, moist air does. We find also that while 
convection heat, e.g., from an anthracite stove, flushes 
cand swells the nasal mucous membrane, radiant heat, 
e.g., from a modern gas fire, causes sweating from 
the skin and does not affect the nose. The cause of 
the headache and stuffiness felt in rooms heated 
by steam-pipes, stoves and hot air is due, we 
believe, to the swelling of the mucous membrane 
of the nose and its air sinuses. We find the change 
from convected heat to radiant heat relieves the 
stuffy feelings, and at the same time causes the skin 
to become moist and the nose to return to the normal 
‘ out-of-door’ appearance.” 

Passing to Mr. Hylton Dale’s letter—which, 
taken in conjunction with the circular recently 
issued by the Society of Coal Merchants, of which 
he is the moving spirit, clearly indicates the 
serious inroads which gaseous fuel is making 
in the house-coal market—I can only express 
surprise that he should have taken so little trouble 
to ascertain the truth about his competitors. 
It is always a mistake to underrate your 
opponent, or to deceive yourself by refusing to 
face the truth. 

Mr. Dale states that he suffers from headache in 
a room where a gas fire is used, and instances the 
occasion of my lecture, when a number of gas fires 
were lighted and allowed to discharge all their 
products into the room. For how long would 
Mr. Dale have cared to remain there if a similar 
number of coal fires had been lighted in the 
lecture-room with no chimneys to carry off their 
products ? 

The testimony of independent research chemists, 
of hundreds of medical men who have been con- 
verted by experience from critics to admirers of 
gas for heating, and of tens of thousands of users 
of modern gas fires, is available to prove that no 
injurious effects of any kind ensue from the use of 
@ properly constructed gas fire, properly fixed and 
properly maintained. To quote against such 
testimony as that to which I have referred the 
views of some doctors of Mr. Dale’s acquaintance 
who, through ignorance of what a good gas fire is, 
would decline to treat a case of bronchial trouble 
if the patient employed a gas stove, is simply to 
demonstrate the fact that to Mr. Dale the 
diminishing ignorance and dying prejudice of a 
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few appears of more importance than the en- 
lightened experience of the increasing many. 

A few years ago a considerable number of medical. 
men held the opinion quoted by Mr. Dale, and it 
was not to be wondered at when one came to 
examine the sort of gas fire upon which their 
Opinion was founded. But the number of medical 
men in the district of the Gas Light and Coke Com- 
pany known to be satisfied users of gas fires, and 
who would endorse the opinion of a well-known 
family physician in London who always urges 
his bronchitis patients to use gas fires—namely, 
that ‘‘ Everyone in any way delicate, especially on 
the chest, should have a gas fire in the bedroom ” 
—has increased in the past five years from 900 to 
over 3,000. We have been steadily proving to 
them, by their personal experience, what the truth 
of the matter is. 

Such points as Mr. Dale’s quotation of Dr. Rohe’s 
dictum in regard to gas burners, as if it applied to 
gas fires with a flue removing all products of 
combustion; his other attempts to confuse the 
issue by references to gas-lighting, as if that were 
the subject under discussion; and his profession 
of disbelief in the saving of servants through the 
abolition of coal fires in large households, of which 
I gave one of many actual instances within my 
personal knowledge, do not need comment. 

There is one opinion in Mr. Dale’s letter with 
which I am in hearty agreement, and I am glad to 
say that an increasing number of Londoners share 
the view—‘‘I prefer dirt outside my home to in 
it.” Hence these tears—on the faces of the Society 


of Coal Merchants ! F. W. Goopenouaa. 


OBITUARY. 


WENTWORTH LascELLES-Scorr.— The Society 
has lost one of its oldest members by the death of 
Mr. Wentworth Lascelles-Scott, which took place 
at Chester on the 17th inst., in his seventy-seventh 
year. He joined the Society as long ago as 1858, 
and for many years he took a keen interest in its 
proceedings. His name first appears in the 
Journal of January 20th, 1860, when he con- 
tributed along letter on the subject of “ Science 
in our Courts of Law ” ; in the following year he 
read a paper on ‘‘ Food : its Adulterations and the 
Methods of detecting them’; in 1868, another 
on “The Supply of Animal Food to Britain, aud 
the Means proposed for increasing it’’; and in 1875, 
a third on “ Food Adulteration and the Legislative 
Enactments relating thereto.” In addition to 
this he took part in the discussions on many 
occasions, and wrote a large number of letters to 
the Journal on a great variety of subjects. 

Mr. Lascelles-Scott was by profession a chemical 
analyst. He was Consulting Analyst to the Royal 
Commissions for Victoria, Fiji, and Mauritius, and 
at one time held the post of Public Analyst for Derby- 
shire, North Staffordshire, and Glamorganshire. 
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NOTES ON BOOKS. 


‘Lonpon Pustio HEALTH ADMINISTRATION. By 
W. McC. Wanklyn, B.A., M.R.C.S., L.R.O.P., 
D.P.H. London: Longmans, Green & Co. 
2s. 6d. net. 


This little book, of some sixty pages, is a very 
brief summary showing the principal authorities 
that deal with questions of public health in London, 
and giving some account of their origin, services, 
and powers. It has been designed mainly for the 
use of foreign visitors, who are (not unnaturally) 
apt to be perplexed by the intricacies of the 
subject, and for whom there is no handy work of 
reference. The principal features of the book are 
a list of the principal London public health 
authorities, with an account of their origin; a list 
of London public health services, with the appro- 
priate authorities and legislation; the principal 
public health statutes, and an index. 


HERALDRY FOR CRAFTSMEN AND DESIGNERS. By 
W. H. St. John Hope. London: John Hogg. 
Ts. 6d. net. 

For certain purposes there is no more decorative 
ornament than heraldry. It must be confessed, 
however, that a knowledge of its laws is the pos- 
session of a select few, and when it is introduced 
the soul of the connoisseur is often racked by the 
barbarous blunders of the ignorant, while artists 
and sculptors themselves are at a loss, because, 
with every wish to observe the laws, they do not 
know where to turn to findthem. Mr. St. John 
Hope, in his preface, refers to the troubles of a 
sculptor who had been supplied with a drawing of 
the arms that had been granted to a famous 
Englishman whose memory was about to be 
honoured by the erection of a statue with his 
arms, etc., carved upon the pedestal. ‘The arms 
in the drawing did not present any difficulties, but 
the crest was not shown upon the helm, and the 
whole was surrounded by a series of trophies 
which to this unenlightened sculptor were as 
heraldic as the arms and crest. Out of all this, 
asked the sculptor, what could lawfully be omitted? 
If any of the trophies were supporters, must they 
be shown ? And must the crest be shown? Ought 
the crest to be ona helm? And should the helm 
be shown in profile or full-faced ?” 

This string of questions is sufficient to show some 
of the difficulties which beset an “ unenlightened ” 
artist when he comes to the treatment of heraldry, 
and it is to enable a craftsman to answer such 
questions that this book has been written. Mr. 
St. John Hope (who received the Society’s silver 
medal for his excellent paper on “The Artistic 
Treatment of Heraldry,” and whose authority on 
the subject is undisputed), lays down in as simple 
language as possible the general principles of 
heraldry, and discusses in detail the shield and its 
treatment, crests, mantlings, crowns, caps of estate, 
wreaths, the use of badges, knots, the rebus, sup- 
porters, banners of arms,-crowns, coronets, collars, 
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and heraldic embroideries. The text is illustrated 
with some 250 figures, many of which are excellent, 
and there can be no doubt that the craftsman who 
has mastered this volume should be prepared to 
face most of the heraldic problems which are likely 
to meet him in his professional work. 


GENERAL NOTES. 


THE ANGLO-AMERICAN PEACE CELEBRATION.— 
In a paragraph describing the proposals to celebrate 
the one hundredth anniversary of peace among 
English-speaking peoples, published in the Journal 
of the 8th inst. (page 877), the address of the 
headquarters of the British Committee was in- 
correctly stated. It is—Central Buildings, Tothill 
Street, Westminster, S.W., and the secretary, 
Mr. H. S. Perris, will be glad to give full informa- 
tion to anyone who applies to him there. 


LAWES AND GILBERT CENTENARY.—Strong com- 
mittees are being formed to raise a fund to provide 
a suitable commemoration of the centenaries of 
Lawes and Gilbert, the founders of-the Rothamsted 
experimental station. Sir John Lawes was born in 
1814, and Sir Henry Gilbert in 1817, and it is pro- 
posed to erect at Rothamsted, at a cost of £12,000, 
a commemoration laboratory. It will be necessary 
to raise half this sum by public subscription, and 
if this is done a grant of £6,000 can be obtained 
from the Development Fund. It is hoped that a 
fourth of the sum required will be obtained in 
small subscriptions through the farmers’ associa- 
tions, and in view of the excellent work done by 
the Rothamsted station for British agriculture 
there should be no difficulty in this. The Council 
of the Royal Society of Arts showed their apprecia- 
tion of the work of Sir John Lawes and Sir Henry 
Gilbert by awarding them the Albert Medal in 1893. 


LOCOMOTIVE CONSTRUCTION IN Iraty. — The 
administration of the State railways of Italy has 
lately placed the contracts for the construction of 
160 locomotives and tenders with six firms in that 
country. Of these, 101 are of a powerful type, and 
59 of lighter build, suitable for shunting, etc. The 
prices to be paid vary from 1°73 lire to 1°83 lire per 
kilogramme, corresponding to from £70 6s. 2d. to 
£74 Ts. 5d. per English ton for the engines, and 
94 centimes per kilogramme (£38 4s. per ton) for 
the tenders. Seventy-eight of these engines are 
to be built at Milan; 38 at Sampierdarena (near 
Genoa); 20 at Naples; 18 at Saronno (Lombardy), 
and 6 at Reggio (Emilia). 


THE OILSEED AND VEGETABLE-OIL TRADE OF 
MARSEILLES.—Oilseeds form the principal item in 
the list of Marseilles imports. The forty-three oil 
mills of Marseilles consumed the great bulk of the 
614,000 tons received last year. The oil-crushing 
industry continues to hold a predominating 


_ position, and its most flourishing branch at 


present is the manufacture of coconut butter. 
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The successful introduction of this product dates 
from 1897, when a well-known Marseilles firm 
bought the rights of a small concern whose 
attempts in this line had been unsatisfactory. 
There are now five mills in the city manufacturing 
coconut butter on a large scale, their annual 
output aggregating 50,000 tons. Over 80 per cent. 
of this production is exported to various countries, 
principally England, Holland, and Scandinavia. In 
France also the consumption is steadily increasing. 
As a distributing market for foreign as well as 
domestic, vegetable oils, Marseilles is admirably 
situated. Its imports of olive oil last year amounted 
to 30,736 tons, as compared with 14,319 tons in 
1911, chiefly from Spain, Tunis, Algeria and 
Greece. Of this quantity about one-third was 
re-exported, the total shipments amounting to 
18,063 tons, which included a few thousand tons 
of Provence oil. The palm-oil and cottonseed-oil 
imports were intended mainly for local consump- 
tion. There were no imports of American cotton- 
seed during the year, Egyptian seed being preferred 
by the Marseilles crushers. 


THE SEVILLE OLIVE-OIL Inpustry.—The local 
olive and olive-oil industry is without doubt the 
most important department of agricultural pro- 
duction in Seville. The trade in both these 
commodities is steadily increasing, as buyers and 
consumers come to appreciate the general 
superiority of Seville olives and oil. The olive 
oil produced in this, the chief oil-producing district 
of Spain, is pure, and, in fact, no oils, such as 
cottonseed oil, may be brought there unless 
denatured. The olive oil is put up in lithographed 
tins, and the industrial oil in barrels, In 1911 the 
olive crop of Seville was abnormally large—960,000 
tons—and of excellent quality; but in 1912 the 
harvest was exceedingly poor, yielding only 191,000 
tons, as compared with 579,000 tons in all Spain. 
The production of oil in Seville in 1912 amounted 
to only 31,000 tons, as compared with a total yield 
of 102,000 tons in all Spain, and in 1911 to some 
164,000 tons, It will be noted that the Seville district 
furnishes one-third of the total quantity of olives 
and olive oil produced in the kingdom. The area 
devoted to the cultivation of olives in the Seville 
district comprises about 1,402,000 acres. 


THE WorRLD’s FLAX PRODUCTION.—F lax is grown 
either for its fibre or for its seed, the oil of the 
latter being applied to numerous industrial pur- 
poses. These include the manufacture of paints, 
varnishes, and printing-inks. The residue of the 
seed, after expression of the oil, is made into feed- 
ing-cakes for cattle and sheep. The area under 
flax has been gradually expanding during the last 
three years. The world’s acreage, which was about 
12,797,000 acres in 1909, amounted to 18,160,000 
acres in 1912. The demand for flax fibre is greater 
than the supply, and the total production, which 
was nineteen million hundredweight in 1908, was 
little more than twelve million hundredweight in 
1911. The principal sources of supply for the fibre 
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are Russia, Belgium, France, Ireland, Austria, and 
Holland, but Russia produces something like 90 
per cent. of the total. The principal flax seed- 
growing countries have hitherto been Argentina, 
the United States, British India, and Russia. Of 
these India shows a steady increase of total pro- 
duction during the last five years, corresponding 
with the increase of area. In Argentina the area 
has increased since 1910, but the yield fluctuates 
greatly. The maximum acreage of the world under 
flax was reached in 1912, and the world’s total 
production of flax seed, when known, will greatly 
exceed the previous records. ‘Without the Russian 
figures, which are at present unavailable, the pro- 
duction in 1912 amounts to 129 million bushels, 
and if the Russian figures should be anywhere 
near those of the previous year the total will exceed 
150 million bushels, 


THE SPANISH SILKWORM INDUSTRY.—An official 
statistical review of the production of mulberry 
leaves and silk cocoons in Spain from 1901 to 1910 
shows that this industry is confined to twelve 
provinces, which yielded in the decade 346,772 tons 
of leaves and 12,674 tons of cocoons. The relative ` 
importance of the Valencia district is shown by the 
fact that it produced in these ten years 325,155 
tons of leaves and 11,825 tons of cocoons. Itis 
said that Spain was the first country of Western 
Europe to produce silk cocoons, and formerly the 
industry was one of the most flourishing and widely 
distributed in the kingdom, producing at one time 
upwards of 10,000,000 lbs. of raw silk every year. 
Only a few years ago, however, the industry was 
non-existent, except in the provinces of Valencia 
and Granada. It is now being revived through the 
efforts of national societies with the approval of the 
Government. One organisation, ‘‘ Fomento de la 
Sericultura Espanola,” up to the end of 1911 had 
distributed throughout Spain, free of charge, over 
130,000 mulberry trees. A branch of this society 
is established in Valencia, and two other organisa- 
tions, “ Industrial Sedera Valenciana ” and “La 
Granja Modela,” are also co-operating in the effort 
to revive the industry. A Spanish periodical, in a 
summary of the world’s production of spun silk in 
1911, stated that Spain produced 171,600 lbs. 


A Swiss NATIONAL EXHIBITION.—Preparations 
for the Swiss National Exhibition, to be held in 
Berne in 1914, are progressing satisfactorily. The 
various branches of industry in the Confederation 
will be well represented, and buildings are being 
erected for displaying machinery, mechanical, 
scientific, and electrical apparatus, for textiles and 
machinery used in their production, agricultural 
implements, chemical products, watches, musica} 
instruments, railways, bridges, hydraulics, -means 
of transportation, vehicles of all kinds (especially 
automobiles), road materials and machinery, uses 
of gas and electricity, and devices for building con- 
struction. Applications have already been ‘made 
for practically all the available exhibition space, 
and the exhibition promises to be a great success. - 
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NOTICE. 


EXAMINATIONS. 


The programme for 1914 is now nearly com- 
plete, and will very shortly be issued. As usual 
the price of the programme (containing the pre- 
vious year’s papers and the examiners’ reports 
on the work done) will be 3d. (post free 43d.). 

The examinations are arranged under the 
following stages: Stage I. — Elementary ; 
Stage II.—Intermediate ; Stage III.—Advanced. 

The examinations will commence on Monday, 
March 28rd, 1914, and will extend over seven 
days, ending Tuesday, March 81st. 

The subjects of ‘Theory and Practice of 
Commerce ” and “ Dutch”’ will be added in the 
Advanced and Intermediate Stages, and the 
subject of ‘‘ English ” in the Elementary Stage. 

The other subjects include :—Book-keeping, 
Accounting and Banking, Shorthand, Type- 
writing, Economies, Précis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, Handwriting, 
and Modern Languages. 

In the Advanced and Intermediate Stages 
First- and Second -class Certificates will be 
granted in each subject. 

In the Elementary Stage certificates will be 
given in each of the subjects enumerated. 
These will be of one class only. 

Certificates of proficiency will be granted in 
each stage to candidates who pass in certain 
specified subjects during a given period. 

In Rudiments of Music Higherand Elementary 
Certificates will be given ; in Harmony Higher, 
Intermediate, and Elementary Certificates. 

A fee of 2s. 6d. will be required by the 
Society from each candidate in each subject 
in the Advanced and- Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and 1s. for each additional subject 
taken up by the same candidate. The fees for 
Harmony and Rudiments of Music are the 
game as for Stages II. and III. 


Medals and Prizes are offered in each subject 
in Stages II. and IIT. Full particulars will be 
found in the programme. 

Examinations are also held in the Practice 
of Music, and Vivaé Voce Examinations in 
French, German, Spanish, Portuguese, and 
Italian. For information as to these examina- 
tions reference should be made to the pro- 
gramme. 


PROCEEDINGS OF THE SOCIETY. 


CANTOR LECTURES. 


ANTISEPTICS AND DISINFECTANTS. 


By Davin Sommerrvinue, B.A., M.D., 
M.R.C.P., D.P.H., 


Assistant Professor of Hygiene and Public Health, with 
charge of the Laboratories of Hygienic Chemistry and 
Physics, University of London, King’s College ; Examiner 
in Chemistry and Bacteriology, B.Sc., Public Health, 
University of Glasgow; Examiner in the Diploma of 
Public Health, University of Aberdeen. i 


Lecture II.—Delivered April 28th, 1918. 


The part played by Nature in the contest may 
be assisted, in certain cases, by the judicious 
employment of antiseptics. How do these bodies 
act ? We owe to Buchholtz, Jalan de la Croix, 
and Davaine the first exact experiments on anti- 
septics and disinfectants. But to Koch is due 
the merit of first showing, in 1881, how bacteria 
and their spores can be employed in the scientific 
study of antiseptics and the processes of dis- 
infection. In 1897 Krénig and Paul showed that 
the power of a disinfectant solution depends on 
certain properties inherent in the salts in solu- 
tion and the nature of the solvent employed. 
In 1906 Bechold and Ehrlich demonstrated 
certain relations which exist between chemical 
constitution and disinfectant action, and 
Bechold, in 1909, developed his views on the 
relations which exist between disinfection and 
the chemistry of the colloids. 

We have known for some years that certain 
relations exist between the constitution of 
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chemical substances and their physiological 
action. Antipyrin, for example, owes its anal- 
gesic properties to the presence of the organic 
radical methyl (CH,). The introduction of a 
second methyl group forms a new body possess- 
ing the same pain-allaying properties in a greatly 
increased degree. 

Desgrez pointed out in 1911 that non-satura- 
tion of the molecule increases the toxicity of 
the nitriles, and in a proportion greater as the 
saturation is less. The corresponding amides 
are subject to the same laws. The germicidal 
power of an organic compound is directly propor- 
tional to the number and kind of certain radicals 
(phenyl, methyl, naphthyl), or, under certain 
conditions, of halogens (Cl, Br, I), found in the 
body. The germicidal activities of such radicals 
differ widely amongst themselves, e.g., the group 
phenyl (C,H;) is about five times more energetic 
againstcertain bacteria than methyl(CH,). Again, 
oxygen combined with carbon and hydrogen, and 
even with nitrogen, increases the bactericidal 
power of the compound. Nitrogen combined with 
one or two atoms of hydrogen always lowers anti- 
septic power. The substitution in an amide group 
of an antiseptic group (phenyl, naphthyl, etc.) 
immediately raises the bactericidal powers of 
the compound. By the accumulation of phenyl 
groups a large increase in germicidal powers has 
been conferred on several compounds. -Bechold 
and Ehrlich found that the introduction of 
sulphonic groups, on the other hand, lowers 
germicidal power. Schéller and Schrauth have 
shown that the introduction of halogens (Cl and 
I) in the benzene nucleus of oxy-mercurio- 
benzoate of soda notably augments the disinfec- 
ting power of this body. But after a certain 
amount of halogen has been incorporated further 
additions fail to raise it. Bechold and Ehrlich, 
working with a phenyl group, introduced succes- 
sively one to five atoms of bromine. The dis- 
infectant powers of these compounds for 
staphylococci and streptococci increased until 
three atoms were reached, remained constant 
for the fourth, and diminished with the addition 
of the fifth. For B. coli they found that the 
maximum efficiency was reached with the second 
bromine atom. 

In 1910, working with a phenyl group, I was 
able to raise the germicidal efficiency for B. 
typhosus 20 per cent. by the incorporation of a 
small amount of chlorine, and 60 per cent. by 
saturation. 

The action of germicidal agents increases with. 
duration of contact; and also with increase of 
concentration. Working with anthrax spores 
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and earbolic acid, Koch showed that in order 
to produce sterility it was necessary to employ 
a l per cent. solution of the disinfectant for 
seven days, a 4 per cent. solution for three days, 
and a 5 per cent. solution for two days. 

In 1889 Fraenkel and Henle drew attention to 
the fact that the higher homologues of phenol 
contained in the creolins of those days are more 
powerful germicides, and, being much more 
insoluble, are less toxic than phenol. Fraenkel 
and Behring at this time tested various disinfec- 
tants, using Koch’s silk threads impregnated 
with anthrax spores; but after removing the 
threads from the disinfecting fluids they trans- 
ferred them to peptone bouillon, instead of solid 
media, as Koch had done. 

In 1897 Krénig and Paul used, instead of 
threads, small sterile Bohemian garnets of 
uniform size, which they shook in the emulsion 
of anthrax bacilli or spores, staphylococci. etc. 
From time to time a definite number were taken 
out and after the disinfectant had been removed 
by washing, these were well shaken in a definite 
quantity of water to remove the spores; a 
measured amount of the washings was plated 
and the number of germinating spores counted. 

In 1907 Madsen and Nyman confirmed Krénig 
and Paul’s work, and also the conclusion that 
had already been drawn from their figures by 
Ikeda, viz., that the disinfection of anthrax 
Spores proceeded after the manner of a unimole- 
cular chemical reaction, in which the velocity 
of chemical change at any instant is proportional 
to the active mass of reacting substance present 
at that instant. If for concentration (mass of 
reacting substance) there be substituted number 
of surviving spores, the unimolecular reaction 
equation 


becomes— 


They showed that the disinfection of anthrax 
spores by heat conformed to the same equation. 

In 1908, Miss Chick extended this work, 
using in addition to anthrax spores B. 
paratyphosus, and in addition to mercuric 
chloride, carbolic acid and emulsionised 
phenyloids. This observer showed that in the 
case of anthrax spores disinfection either 
with mercuric chloride or phenols proceeds 
according to the above equation, but that in 
the case of B. paratyphosus the equation does 
not apply. The divergence in the last instance 
she attributed to differences in resistance 
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amongst individual bacteria, due to differences 
of age. She studied the effect of varying the 
concentration of the disinfectant, and the 
influence of temperature on the velocity of 
disinfection. The latter she found to conform 
to the well-known temperature equation of 
Arrhenius. In 1912 the same worker showed 
that disinfection of such organisms as B. coli 
with blood serum of the rabbit and the goat 
takes place in accordance with a logarithmic 
law which places it in line with other forms of 
disinfection. 

Reichert in 1909 showed that heat-coagulated 
serum absorbed phenol from aqueous solution 
in amount directly proportional to concentration. 
He demonstrated further that the addition of 
a neutral salt like sodium chloride increased 
both the quantity of phenol absorbed and its 
germicidal power. 

Cooper, in 1912, proved that egg-albumin and 
gelatin absorb phenol and meta-cresol according 
to the partition law; and vhat when a certain 
phenol concentration is reached the proteins are 
precipitated, whereby they take on a greatly 
increased capacity for absorbing phenol. The 
precipitation of gelatin by phenol is reversible, 
and that of egg albumin irreversible. Certain 
polypeptides are not precipitated by strong 
solutions of phenol. Cresols precipitate proteins 
in lower concentrations than phenol. The 
absorption of cresols and phenol by proteins is 
about the same. It appears that the inclusion 
in the benzene ring of the radical methyl (CH,) 
increases both protein-precipitating and germi- 
cidal powers, but produces no change in the 
initial absorption of phenol by protein; hence 
it is argued that selective germicidal action is 
determined by the phenol concentration at 
which particular proteins are precipitated, and 
that the disinfectant action of phenol is a 
mechanism similar to that of heat. 

Watery solutions of antiseptics and dis- 
infectants are more powerful than alcoholic, 
ethereal, and other solutions in which electrical 
dissociation is feeble. Koch 
anthrax spores are not destroyed by 5 per 
cent. phenol in oil in 100 days, nor by the 
same percentage in alcohol in 70 days, whilst 
5 per cent. concentration in water killed in 48 
hours. These remarks apply to iodine, thymol, 
salicylic acid, and other bodies. 

Gaseous disinfectants, such as chlorine, 
formaldehyde, ete., require a certain amount of 
water, or humidity of atmosphere, for the 
development of their activities. This is in 
accordance with the fundamental principle 
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that chemical reactions take place in solution. 
Antiseptics dissolved in anhydrous aleohol have 
as a rule no more disinfectant action on bacteria 
than that due to the alcohol dissolving them, 
which, owing to its dehydrating properties, 
possesses a germicidal action analogous to that of 
desiccation by.air. It has been shown that in a 
mixture of water and alcohol osmotic currents 
are established between the bacterial cells and 
the menstruum. Thus, whilst in pure alcoho] 
bacteria contract owing to dehydration, in a 
mixture of alcohol and water they swell, thereby 
offering an entrance to disinfectants. 

In the case of germicides insoluble or but 
slightly soluble in water, as salicylic acid, 
thymol, etc., activity may be secured by asso- 
ciating them with bodies which dissolve them, 
or by incorporating them in certain chemical 
groups, such as sulpho-groups. 

The metallic ion appears to be the true agent 
of disinfection in metallic salts. These are 
found in liquids other than water (alcohol, 
ether, etc.) in a state of feeble electric disso- 
ciation; whilst in water free ionisation takes 
place. Hence the superiority of watery pre- 
parations of salts as disinfectants. 

Koch showed in 1881 that the anthrax bacillus 
preserved in water possesses much less resistance 
to antiseptics than that’ cultivated in peptone 
bouillon. The first could be killed by the 
merest trace of iodine ; the second could not be 
killed by a concentration of one in 5,000. 'The 
presence of albuminoid matters hinders t 
action of all germicides. To this point we shall 
return later. 

Hammer found that mixture of various cresols 
augmented their germicidal powers, and 
Schneider has repeated and confirmed these 
researches on the three isomers of cresol. 

Bouchard concludes, from a series of experi- 
ments, that it is possible by judicious choice and 
association of antiseptics to double or treble 
antiseptic power, whilst toxicity is only increased 
by one-half or one-third; and again, the anti- 
septic action of each of the components is addi- 
tional, whilst the toxic action is not additional. 

Antiseptics and disinfectants possess a variable 
action according to the species of germ present. 

Truchot showed that perchloride of mercury 
and nitrate of silver are efficient against the 
streptococcus of puerperal infection, but in- 
efficient against the bacillus of symptomatic 
anthrax. 

Matthews found that a solution of iodine in 
iodide of potassium of a strength of 1 in 1,000 
killed an emulsion of staphylococcus pyogenes 
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aureus in water in fifteen seconds; whilst 
jodoform in full dose was without action. 
Thymol in 1 in 5,000 acted in a minute. 
Nitrate of silver in concentration of 1 in 1,000 
acted instantaneously. Perchloride of mercury 
in strength of 1 in 1,000 acted in fifteen seconds, 
but in a medium containing some albuminous 
matter (quantity not stated) only after sixty 
seconds. = 

Constantin Paul demonstrated that salicylic 
acid and benzoic acid have no effect on B. tuber- 
culosis ; whilst boric acid and creosote have a 
marked germicidal action. 

Perchloride of mercury has been shown to kill 
the cholera vibrio in the concentration of 1 in 
100,000; but Eberth’s bacillus, under the same 
conditions, was not killed until a concentration 
of 1 in 20,000 was reached. Carbolic acid kills 
the cholera vibrio in a strength of 1 in 400; but 
a 1 in 200 concentration is required to kill under 
thesame conditions the bacillus of typhoid fever. 

Hexabromodioxyphenylearbinol possesses a 
powerful disinfectant action for the Klebs- 
Léffler bacillus, but has little or no action on 
B. paratyphosus. It is obvious, therefore, that 
in practical disinfection it is necessary to vary 
the nature of disinfectants and their concen- 
tration according to the species of microbe 
which one proposes to attack. - 

The germicidal action of chemical compounds 
increases with elevation of temperature. 

Richet showed that :05 gramme perchloride 
of mercury placed in 1,000 grammes of urine 
prevents putrefaction if the urine be kept at 
43° C., but no antiseptic action is effected if 
the urine be kept at 15° C. 

Carbolic acid in 5 per cent. solution in water 
kills anthrax spores in forty days at room 
temperature, performs the same work in four 
hours at 40°, in two hours at 55°, and in five 
minutes at 75°. 

Miss Chick has shown that in some cases at 
least the velocity of disinfection in relation to 
temperature follows the temperature formula 
of Arrhenius. 

Delepine has pointed out that for each species 
of microbe there exists a specific optimum 
temperature, which for B. anthracis is 30°, 
for the pneumococcus 35°, and for the tubercle 
bacillus 38°. 

In practical disinfection germicidal activity 
is increased by the use of heated solutions. 

Germicidal action varies according to the age 
of the bacteria attacked and the phase of their 
existence. Young cultures are found experi- 
mentally to be more difficult to kill than older 
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cultures, and spores very much more difficult 
to destroy than vegetative forms. ~Certain anti- 
septics of considerable repute are unable to . 
exert any measurable action on spores. 

Masson has shown that bacteria can acclima- 
tise themselves to antiseptics, and that such 
acclimatisation is reached only by phases in 
which a series of feeble doses precedes the 
sterilising dose. Such a series of phases does 
not form a regular curve, but there exists an 
intermediate adaptation phase,-in which the 
bacteria offer a sensibility equal to or even less 
than that of previous phases. Further, the 
maximum degree of acclimatisation is always 
followed by a lowering of the property acquired ; 
and such lowering is often accompanied by the 
greatest sensibility. Both phenomena are tem- 
porary, and afford an example of the resistance 
of the species to variation. 

During acclimatisation bacteria undergo 
morphological modifications which are also 
temporary. 

If a current of electricity be passed through 
a solution of chloride of silver, or other metallic 
salt, the salt is dissociated into a silver ion and 
a chlorine ion. Each ion carries an electric 
charge in the form of minute corpuscles or 
electrons. The silver carries a positive charge 
and the chlorine a negative. In a word, an ion 
is an atom or a radical, plus an electron. 

In disinfection by metallic salts the metallic 
ion endowed with a high degree of chemical 
affinity is believed to be the disinfectant 
agent; and germicidal power is accordingly 
proportional to the intensity of ionisation. 
Such an assumption permits us to explain a 
number of experimental facts, but not all. It 
enables us to conceive how the action of a 
disinfectant solution is inhibited by the addition 
of one or more extraneous substances. The 
decrease in activity of a solution of perchloride 
of mercury by the addition of sodium chloride 
is evidently due to a modification of dissociation. 
A quantity of free ions is employed for the dis- 
sociation of the sodium chloride, and conse- 
quently a less number of mercury ions remains 
for disinfection. The addition of acids to solu- 
tions of perthloride of mercury acts in the same 
manner. 

Again, the germicidal powers of acids do not 
depend on their chemical energy, but-on the 
degree of ionisation to which each can be indi- 
vidually subjected. Sulphuric acid can displace 
nitric and hydrochloric acids by reason of its 
greater chemical energy; but its germicidal 
activity is less than that of either by reason of 
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its smaller electro-chemical dissociation, wherein 
fewer ions are liberated. 

Soda, potash, and ammonia are germicidal in 
proportion to the concentration of the OH ions. 

Whilst the addition of certain substances 
hinders the action of certain disinfectants by 
modification of dissociation, in other cases 
disinfectant action is assisted by such additions, 

Phenol appears to act in disinfection as a 
molecule and not as an ion; phenylate of 


sodium, which is readily dissociated, has a much 


less germicidal value than phenol. 

When a reaction takes place in a hetero- 
geneous system certain changes other than 
purely chemical occur. Since the reacting bodies 
are not uniformly distributed, one is compelled 
to travel a certain distance to come into contact 
with the other; diffusion is therefore a pre- 
liminary stage of the reaction. At the interfaces 
where the phases are in contact, there is an 
accumulation of surface energy. It is known 
that chemical and other forms of change will 
take the form of increase of concentration at a 
surface when the potential of any form of energy 
at that surface can be diminished by the change. 
This concentration of bodies on the surfaces of 
contact between the phases of heterogeneous 
systems where such potential is diminished is 
known as adsorption. 

If at this stage no purely chemical reaction 
occurs, the process stops; but if chemical 
reaction takes place its velocity in consonance 
with the law of mass action is a function of 
the amount adsorbed, andis much greater than 
if no surface condensation had taken place. 
Adsorption undoubtedly plays a large part in 
many forms of disinfection, and confers upon 
emulsions as contrasted with solutions consider- 
able advantages. 

Bacteria present an enormous surface develop- 
ment. If, then, we place in contact an emulsion 
of bacteria and a solution of an antiseptic, the 
dissolved substance will tend to concentrate on 
the surface of the bacteria more or less strongly 
according to their individual nature. 

We know that the same substance is a better 
germicide in aqueous solution than in alcoholic ; 
‘we also know that adsorption phenomena are 
much more intense in aqueous than in alcoholic 
solution. 

Those organic radicals which possess large 
germicidal powers, such as phenyl, naphthyl, 
etc., influence adsorption largely ; whilst other 
radicals which are destitute of germicidal action, 
such as certain sulpho compounds, are but little 
adsorbed. 
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Mere traces of disinfectants are frequently 
effective ; one cannot but connect this fact with 
anothér—viz., that in studying adsorption curves 
we see the partition between adsorbent and 
solvent take place in such manner that with 
minimum concentrations the dissolved sub- 
stance is almost completely adsorbed. As 
Rochaix points out, this explains why an 
internal antiseptic acts in the tissues despite the 
great dilution produced by their fluids. 

Mere inhibition of development is not clearly 
explicable unless we invoke the intervention of 
adsorption phenomena. 

Comandon states that B. typhosus, the 
spirochaete of relapsing fever, etc., are positively 
electrified ; whilst B. coli, certain cocci, the 
Sptrochaeta pallida, etc., carry negative elec- 
tricity. The process of disinfection as effected 
by ionisation of metallic salts in the light of 
these statements is simply an association of 
microbes and ions carrying opposite signs. 

But ionisation and adsorption do not repre- 
sent the whole of the phenomena of disinfection. 
True chemical action must supplement these 
preliminary stages. The disinfectant agent is 
not always an electrolyte. Colloidal metals are 
powerful disinfectants. It has been shown that 
a 1 in 80,000 solution of colloidal silver sterilises 
pneumococci; and abont equal results have 
been obtained for this reagent with B. typhosus, 
B. coli, and dysentery bacilli. 

Charrin has shown that of two lots of white 
mice inoculated with pneumococci, one, treated 
with isotomic colloidal silver of small grains, 
survived infection, whilst the other, retained as 
a control, died in thirty hours. Colloidal silver, 
according to this observer, is a much more 
powerful bactericide than salts of mercury, and 
is relatively non-toxic. Colloidal mercury has 
been shown to possess a greater germicidal power 
than mercuric chloride. In these cases ionisation 
has no part. 

The last phase in the disinfectant action of 
certain bodies (Cl, ozone, etc.) is an oxidation 
of living protoplasm, which, in some cases, may 
proceed to complete combustion. In many 
instances we cannot trace the action further 
than a precipitation of the protoplasm of the 
bacterial cell. 

Paul, Birstein and Reuss have shown that the 
velocity of disinfection of dry bacteria in a 
mixture of oxygen and nitrogen follows the 
equation of a unimolecular reaction, and that 
with the assistance of the equation, a disin- 
fectant velocity constant can be calculated. 
This constant is approximately proportional to 
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_ the square root of the oxygen concentration. 
- The temperature coefficient of the disinfection 
velocity is not constant. The variation of the 
temperature coefficient of disinfection velocity 
points to the co-operation of adsorption 
phenomena. 


From the experimental facts recorded, and - 


consideration of their relations, it is justifiable 
to conclude that in the process of disinfection 
one or more of three types of activity may be 
engaged: (1) Ionisation with diffusion; (2) 
adsorption ; (3) purely chemical action. Further, 
it may be concluded that the last type is usually 
preceded by the first and second in case the dis- 
infectant is an electrolyte, and by the second 
when the disinfectant is a colloid, and that the 
preliminary activities are necessary to the final 
action. 

Before quitting this part of my subject I may 

remark that the smooth logarithmic or expo- 
nential relations which have been established 
by the authors cited are only possible in those 
cases where the conditions are completely 
analogous to the conditions obtaining in the 
corresponding unimolecular chemical reactions. 
Such cases have up to the present been limited, 
on the one hand, to anthrax spores of the same 
age, produced from strains grown under uniform 
conditions, and on the other hand, to dilute 
solutions of readily ionised electrolytes, such as 
HgCl,, CuSO,, ete. 

But let bacteria of different ages, romaa 
by colloidal media of varying viscosities be dealt 
with, and all hope of securing smooth exponen- 
tial relations vanishes. 

With Madsen and Nyman’s logarithmetic law 
the rate of mortality is constant throughout 
„the experiment—the same at the end as at the 
beginning. This excludes any selective action, 
and also excludes any cumulative action. 

Yule points out that this law is but another 
form of the law of mortality— 


—C- xX, 
ly = lo: e 


lo and ly being the number at the commencement 
of the experiment, and surviving at time x 
respectively, c being a constant for the given 
bacteria and disinfectant solution, and e the 
expectation of life; and suggests that it is hardly 
possible that selective and cumulative action 
could act together so as to balance each other, 
Save exceptionally. 

In organic compounds oxygen’ causes in 
general an increase in velocity of reaction and 
tends to overcome the inertia of carbon. The 

linkage of carbon to carbon is loosened, by the 
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presence of oxygen, as specially seen in the fact 
that all carbon chains in combustion in oxygen 
break up into unlinked carbon dioxide. Special 
explosive linkages are © = C, O—O, and O—Cl. 

Hydrogen peroxide as an oxidising agent is 
interesting in that its mode of action appears 
to be very similar to that obtaining in a number 
of auto-oxidations occurring in the living body. 
Traube conceives that in auto-oxidations super- 
oxides are formed by the action of oxygen- 
carriers on molecular oxygen, and that ionisation 
of molecular oxygen does not necessarily take 
place as asserted by Schénbein. 

Normally saturated fatty acids in the body 
undergo oxidation in the 8 position: butyric 
acid becomes aceto-acetic. H,O, produces the 
same change: CH,.CH,.CH,.COOH—> CH, 
.CO.CH,.COOH. Glucose is oxidised in the 
tissues to glycuronic acid: H,O, effects the 
same reaction— 


CH,.OH.CHOH.CHOH.CHOH.CHOH.CHO 
—> COOH.CHOH.CHOH.CHOH.CHOH.CHO. 


Indol is oxidised to indoxyl: H,O, brings 
about the same reaction— 
N—C N -QOH 
| cH — | | `m 
H H 


And so with other reactions. 

Such similarity of action is not only interesting 
from an academic point of view, but also from 
the practical, as when a mild antiseptic for use 
in the human subject is to be selected. 

Hydrogen peroxide is prepared by acting on 
a peroxide of an alkaline earth by an acid, 
and other ways— 


BaO, + H,S0, = H,0,+ BaSO, 


Its action as a disinfectant is somewhat slow. 
It is said, however, not to have the same 
tendency to oxidise dead organic matter as 
permanganates, whilst it destroys associated 
bacteria. It has been used to sterilise water 
and milk, 

Ozone.—The different views that have been 
propounded and defended concerning the nature 
and mode of formation of ozone, first by Schén- 
bein, then by Traube, and in later days by 
Yoshida and Bertrand, are all of the greatest 
interest; but more than mention of them 
cannot be made in this paper. i 

Ozone is formed from atmospheric oxygen in 
a variety of ways: When phosphorus is left 
in contact with air it is slowly oxidised and 
ozone formed. Platinum may be used for its 
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production. Permanganates treated with con- 
centrated H,SO, yield ozone. The most common 
and most inexpensive method of procuring it 
is by means of the silent electric discharge. 
Electrical ozonisers have been erected in recent 
years for the sterilisation of the water of the 
Marne outside Paris, and the results have been 
reported as good. Various schemes have from 
time to time been initiated in different countries 
for the purification of the air of towns, public 
buildings, and private dwellings by ozone; but 
whether advantageous results have accrued 
from any of these undertakings is highly 
doubtful. 

Free chlorine is capable of killing bacteria 
by combining with and coagulating their proto- 
plasm. Chlorine destroys the offensive odour 
of H,S, a product of nitrogenous putrefaction, by 
decomposing it with formation of HCl and S 
—H,S + Cl,= 2 HCI + S. But chlorine acts as 
a germicide for the most part, by combining 
with the hydrogen of water and liberating 
nascent oxygen— 


H,O + Cl,=- 2 HCl + 0. 


The liberated O is the disinfectant. Light 
increases this reaction. The application of dry 
chlorine gas in disinfection may be regarded as 
useless. 

In the so-called chloride of lime (a mixture 
of CaCl, and Ca(OCl),) and other hypochlorites, 
such as chloros, Hermite solution, etc., this 
halogen is used in considerable quantities. Its 
action in all these cases is that of an oxidiser. 

Chloride of lime, or bleaching powder, is 
produced by passing chlorine over moist lime, 
and is preferred to the soda and potash com- 
pounds in that it can be kept as a dry powder. 
The hypochlorite portion is strongly alkaline, 
and in the presence of moisture reacts with the 
CO, of the air to form hypochlorous acid and 
calcium carbonate— 


Ca(OCl),+ H,O + CO,= CaCO, + 2 HCO. 


In the act of disinfection the HClO splits into 
HCl and nascent O. One part of fresh bleaching 
powder to ten parts of water has been recom- 
mended as a disinfectant solution for general 
work; and one part to 100 of water as a solution 
for the hands. 

When solutions of chlorides of the alkalies or 
alkaline earths are electrolysed hypochlorous 
acid and the corresponding hydrate are- 
formed— 


MgCl, + 2H,O = Mg(OH), + 2 HOQI. 


Hermite applied this preparation to sanitation. 
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Chlorine and hypochlorites fail as disinfectants 
when used for materials rich in dead organic 
matter. Whilst the dead matter is being 
oxidised the germs escape. 

Bromine acts in a similar manner to chlorine 
by liberating nascent oxygen. Its germicidal 
power in the free state has been estimated as _ 
about equal to that of chlorine, but in com- 
bination with organic radicals it is superior. If 
careful comparative tests be made, however, 
it will be found that bromine is a more energetic 
disinfectant than chlorine ; and more energetic 
than can be accounted for by the amount of 
nascent O liberated. This fact leads to the 
conclusion that Br acts as a disinfectant in 
a manner other] than by liberating oxygen. 
Iodine as an oxidiser is feebler than chlorine 
or bromine, but destroys bacteria more eners 
getically than either by combining with their 
protoplasm. 

For some years I have used a 1 per cent. 
watery solution of iodine in iodide of potassium 
for the destruction of staphylococci in acne 
pustules. When this solution is carefully 
injected the disinfection is generally complete 
in a day or two after the injection; rarely is a 
second injection required. But for effective 
action it is necessary that a sufficient amount 
of the solution be left in the interior of the 
pustule thoroughly to saturate the whole of the 
infected mass. Disinfection is not complete in an 
hour or two, as can be shown by drawing off in 
a capillary tube at regular intervals portions 
of the contents of the pustule and plating on 
agar at 37°C. At the end of twenty-four 
and even forty-eight hours living bacteria may 
be found, which will later be killed, if sufficient 
iodine solution has been injected. 

Permanganate of potassium, K,O, Mn,0,, 
when acidified with H,SO, can yield 5 atoms 
of oxygen to organic matter— 

K,O, Mn,0, + 3 H,SO, 

= KSO, + 2 Mn SO, +3 H,O + 50. 


If insufficient H,SO, be used only 3 atoms of 
O are furnished— 

IKX,0,Mn,0, + H,SO,+ 3 H,O 

= K,S0,+ 2 Mn(OH), + 30. 


Like the other oxidising disinfectants, its 
germicidal powers are expended on dead organic 
matter and inorganic compounds like sulphu- 
retted hydrogen, ferrous salts, nitrites, ete., 
rather than on living bacteria. But for naked 
bacteria permanganates are powerful disin- 
fectants. The disinfectant activities of oxidisers 
are increased by the addition of haloid acids. 
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Of metallic salts, perchloride of mercury has 
had, perhaps, a larger application as a disin- 
fectant in medicine and surgery than all the 
others put together. The metallic ionin solution 
unites with the protoplasm of the germ, causing 
- its death. The complex appears to be of the 
nature of a precipitate rather than a coagulum, 
as it redissolves in excess of albumin. It is, 
therefore, necessary to use perchloride of mercury 
in excess. The salt is highly poisonous. The 
readiness with which protoplasm is precipitated 
by its forming albuminate and other protein 
compounds of mercury militates against it as 
a disinfectant for sputum rich in albuminoid 
matters, or for abscess cavities. The precipitated 
coat of albumin protects the enclosed bacteria 
from further action; hence the germs can 
survive, and on breaking down of the pellicle 
may migrate and set up infection at a distance. 

The cyanide and iodide of mercury are both 
highly germicidal and also highly poisonous. 
Mercury salts interfere with the action of soap. 
Formaldehyde, >C:0 is obtained by oxidising 
the vapour of methyl alcohol in the air in contact 
with heated platinum or copper, and receiving 
the products in water. The formalin of com- 
merce is a 40 per cent. solution of the aldehyde 
in water and methyl alcohol. On evaporating 
this solution in vacuo in the presence of a small 
amount of H,SO, a crystalline white powder 
falls out of undetermined molecular weight 

(CH,O)n, and known by the names paraformalde- 
hyde and paraform. This polymer is volatilised 
on heating into formaldehyde. Both the liquid 
and solid forms are used in disinfection. An 
enormous amount of work has been done on the 
properties of formaldehyde as a germicide, and 
everyone is agreed that as such it holds a high 
position. For application to rooms the solution 
may be heated, or the solid may be volatilised 
over a lamp. There can be little doubt that 
the interaction between formaldehyde and the 
protoplasm of the germ is of the nature of a 
coagulation. Its powerful reducing properties 
remove oxygen from the protoplasm, probably 
both from hydroxyl groups and from the oxygen 
united directly to carbon. 

It is used for the floors, walls, and ceilings of 
rooms as a spray, in the form of vapour produced 
by an autoclave under pressure, and as the 
vapour of paraform produced by a lamp. For 
spray work various strengths of solution have 
‘been recommended, ranging from °5 per cent. 
to 2°5 per cent. and higher. Some suggest 
supplementing the spray with vapour, more 
especially where rooms are exceptionally dirty 
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and unknown organisms like that of small-pox 
are being’ dealt with. In the present state of 
practical disinfection a wide margin of safety 
should be insisted on. It is possible that in 
some circumstances the highest concentration 
recommended fails to sterilise. 

Trillat, years ago, claimed that formaldehyde 
in solution, when heated under a pressure of 
two or three atmospheres in an autoclave, is 
evolved as a gas without polymerisation. His 
apparatus has been extensively used. Kenwood, 
in 1897, concluded that when the atmosphere 
of a room is charged with °5 to 2 per cent. of 
formaldehyde the disinfection of all surfaces 
is rapid and complete ; that the vapours do not 
affect the colouring matter of textiles nor of 
metals, with the exception of iron; that the 
vapours are not so irritating as those of SO, and 
Cl; that there is no danger of entering rooms 
afterwards either from aldehyde or CO formed 
at the time; and that rooms can be readily 
cleared of vapours by ordinary means of 
ventilation. 

Allan compared the action of sulphur with 
that of paraform volatilised in the Alformant or 
Schering lamp. He concluded that SO, will 
kill B. diptherie in a moist or dry state, but it 
is not to be relied on for typhoid or more resisting 
organisms; that formaldehyde will kill both 
diphtheria and typhoid bacilli in moist or dry 
condition, and several other organisms, including 
staphylococci in a moist state ; and that formal- 
dehyde has the advantage of SO, in that it 
possesses more intense powers of diffusion, and 
does not affect colours. 

Harrington recommends dry formaldehyde for 
the disinfection of clothing fabrics. He states 
that damp fabrics-prevent penetration; he is 
of the opinion that formaldehyde should be used 
only for surface disinfection. 

The success which attended the early appli- 
cation of carbolic acid as an antiseptic by 
Pasteur, Lister and others, attracted attention 
to coal tars as a source of germicides. 

By suitable fractional distillation these tars 
can be separated into (1) First runnings ; 
(2) light oils ; (3) heavy oils ; (4) anthracene oils. 

Carbolic acid is contained for the most part 
in the light oil fraction ; whereas the heavy oil 
fraction contains its homologues, especially the 
cresols. = 

The crude carbolic acids of the market, like 
the tars from which they are derived, vary 
enormously in their contents qualitatively and 
quantitatively. One sample may contain 90 per 
cent. cresols; another 20 per cent. Selection 
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at random of two samples from my note-book 
will illustrate this :— 


P 
No. 1— sent 
Water 0'4 , 
Phenol 9-5 ( boiling up to 188° 
a 


Mixture of three Iso- 


188°- 
meric Cresols ~. . 900 ” T oe 
Mixture of Cresols with : 
200°— 
Xylenols . .- . 4:0 9 Joge 
Mixture of Cresols with s 
three more Xylenols. 1'5 ” 2 neg 
' 210°. 
Higher Phenols. 1-0 9 5 ma 
Residue . 0'6 on 
100:0 
N o. 2— fe) 
Cresols . >. . 28:0 ” ” ee 
Mixture of Cresols and i Ta: 
Xylenols . . 58:0 x ” f Dan 
} 220°. 
Higher Phenols . 118 3 5 Ea 
Residue . 22 oS 
100:0 


At first acid and alkaline solutions of crude 
carbolic acid were used as disinfectants, but it 
was soon found that these were not suitable. 
Pure watery solutions of cresols were then tried, 
and likewise abandoned for saponified emulsions. 
It was discovered that emulsions conferred 
increased germicidal efficiency on the various 
active phenolic bodies used; and that side- 
- chain substitution in the benzene ring produced 
the same result. 

It was also discovered that meta-cresol, the 
_ least soluble in water, had a higher germicidal 
power in emulsion than ortho- or para-cresol. 

The relative solubilities of the three isomers 
in water are— 


Ortho-cresol 2:5% 
Meta-cresol "538% 
Para-cresol 1°87, 


Two important stages in the evolution of 
coal-tar disinfectants had now been reached and 
passed. The emulsion was better than the 
solution: insolubility in water was of advantage 
in the same direction. 

The high germicidal property of thymol illus- 
trates these principles, containing, as it does, 
three side-chains attached to the benzene ring— 


Os (1) 
C,H,;—C,H, (4) 
OH (3) 


Its molecular weight is much higher than that 
of phenol (C,H;.OH). Its solubility in water 
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is about 1 in 1,100, as against 1 in 15 for phenol. 
Koch found that the same germicidal work was 
performed on anthrax bacilli by thymol in 
dilution of 1: 80,000 as by phenol in 1 : 1,250. 

Laubenheimer, working with staphylococci, 
found that a 1 per cent. solution of phenol 
required ninety minutes to kill, whereas the 
same strength of propyl-phenol— 

CH 


C,H, Va 


killed in three minutes. Increase in molecular 
weight does not always mean increase in germi- 
cidal power; because in the same series of 
Laubenheimer’s experiments isopropyl phenol 
required twelve minutes to kill. Working with 


m-xylenol— 0H; (1) 
C,H;—CH, (8) 
NoH (5) 

symmetric, and p-xylenol— 
JCH; (1) 
C,H,—CH, (4) 
OH (2) 


he found that the meta-compound was much 
more powerful than the para- in killing staphy- 
lococci. 

On incorporating an atom of chlorine in meta- 
and para-cresols he found that chlor-m-cresol— 


H CH, (1) 
C,H,—OH (3) 
Cl (6) 


still retained its advantage, and even increased 
this advantage over chlor-p-cresol— 


yes (1) 
C,H,—OH (4) 
Cl (2) 


The relative position of the side chains in the 
ring is thus shown to be of importance. It may 
very well be that the disinfection process is 
assisted by the meeting of suitable side chain 
affinities in microbe and disinfectant. 

Decrease in solubility in water means decrease 
in toxicity. It is possible, therefore, to apply to 
the skin and intestinal mucosa insoluble pheny- 
loids in concentrations which could not be 
tolerated in phenol. 

Henle, working twenty years before Lauben- 
heimer, showed that the germicidal powers of 
the cresols varied with their boiling points, the 
meta-compound, with highest boiling point, 
possessing the most intense action, and the 
ortho, with the lowest boiling point, the least 
intense action. 


` 
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Working with higher phenols I have found 
that the same principle obtains. Using the 
Rideal-Walker method of estimating germicidal 
efficiency, and emulsionising fractions from the 
same distillate of blast-furnace phenyloids, I 
found that a fraction boiling at 248° possessed 
a coefficient three points above that of another 
fraction boiling at 220°, and five points above 
that of a third fraction boiling at 207°. ` 

Again, it is possible to alter by several points 
the coefficient of a phenyloid by varying the 
chemical or physical characters of the emulsion. 

Changes which make for increased adsorption 
raise (within limits) the coefficient. Increased 
viscosity in the emulsion lowers (within limits) 
the coefficient. 

If a liquid is contained between two parallel 
plates, and one of these be moved with a con- 
stant velocity in its own plane, a certain force is 
required which depends on the velocity, the 
surface, and distance of the two plates, and on 
the temperature and nature of the liquid. The 
force required to move a plate of unit surface 
separated from another plate of the same size 
by a layer of liquid of unit thickness at unit 
velocity is known as the viscosity coefficient. 

Colloidal solutions may be divided into two 
classes if the increase of viscosity compared with 
that of the continuous phase (solvent) be made 
the basis of classification. One class presents a 
viscosity only slightly higher than that of 
water (metal and sulphide solutions). The other 
the organic colloids (albumin, gelatin) presents a 
marked increase of viscosity. In those solutions 
presenting a low viscosity the disperse phase is 
present as solid particles; in those with high 
viscosity the disperse phase is liquid. Albumin 
solutions consist of a dilute solution of albumin, 
in which are dispersed globules of a more con- 
centrated solution. Systems of solid particles 
of microscopic size distributed in a liquid are 
known as suspensions ; those consisting of two 
liquid phases are known as emulsions. 

The particles in a solution, if sufficiently small, 
are in constant motion oscillating round a central 
position, and also undergoing an irregular 
translatory motion. Svedberg showed that the 
amplitude of the motion of a particle is directly 
proportional to the period and inversely propor- 
tional to the viscosity of the liquid. Perrin 
Showed that this Brownian movement con- 
formed to the principles of the kinetic theory, 
and that the particles could be treated as large 
molecules. The stability of the solution is 
intimately connected with the electric charge. 
The charge can be altered by the addition of 
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electrolytes, and may fall to zero with suitable 
concentrations, in which last case the solutions 
precipitate. It has been long known that 
the speed of settling of such suspensions can 
be increased by the addition of electrolytes. 

In systems of two liquid phases, it can be 
shown that very small liquid particles approach- 
ing ultra-microscopic dimensions possess a high 
degree of rigidity. Systems of two liquid phases 
possessing few and widely-separated particles 
differ in no important respect from systems 
containing rigid particles; but an important 
difference appears as the amount of disperse 
phase per unit volume increases. In the case of 
rigid spherical particles in contact the disperse 
phase may reach a maximum of 74 per cent. 
of the total volume. If the disperse phase be 
liquid the globules may not merely touch one 
another, but become flattened at the points 
of contact, from which circumstance it. is 
obvious that there is no limit to the ratio 
vol. of disperse phase 

total volume 

unity. It is not possible to prepare emulsions 
containing such percentages of disperse phase 
unless the continuous phase is a solution of 
certain substances such as soap. Such bodies 
froth, an indication that the dissolved sub- 
stance lowers the surface tension of the solvent. 
The process of emulsification is intimately 
connected with such lowering of surface tension, 
or rather interfacial tension between the two 
phases. 

The stability of emulsions varies considerably. 
They are destroyed by the addition of all 
substances which destroy the emulsifying agent ; 
thus emulsions made with soap solution are 
destroyed by the addition of an acid which 
decomposes the soap. 

In the making of an emulsion the two phases 
are shaken up until the disperse phase is suffi- 
ciently finely distributed. In the case of gelatin 
emulsions and soap emulsions the behaviour of 
the solution is not to be explained unless by 
assuming that it is a system of two fluid phases ; 
in other words, it consists of globules having a 
high gelatin content in a continuous phase which 
is a dilute solution of gelatin. The solvent here 
may be shifted most readily from one phase to 
the other. Different behaviour is shown by the 
albumins. Egg albumin is soluble in water and 
does not form a gel either by cooling or 
concentration ; but it coagulates irreversibly at 
a temperature of about 60°. The temperature 
of coagulation can be changed by adding salts, 
and may be raised to over 100° by the addition 


, which ratio may approach 


N 


September 5, 1913. 


of a thiocyanate. In relation to this phenomenon 
is the change which follows the addition of 
alkali salts in the cold—the coagulation known 
as ‘‘ salting out.” 

If at the boundary surface between the phases 
of a disperse system a change in the concentra- 
tion of either phase will lead to a decrease of 
surface tension, this change will occur. The 
change in concentration is adsorption. It 
requires work to make or enlarge a surface ; 
when such surface is made it is the seat of 
energy. As we have seen above, adsorption 
plays probably an important róle in disinfection. 
Soap emulsions of coal-tar phenyloids can be 
constructed which are eminently suitable for the 
production of this phenomenon. Such emulsions 
when compared with suspensions show a 
decreased size of particle with reduced velocity 
of settlement, increased Brownian movement 
with increased electric charge due to the great 
increase of specific surface. These emulsions 
provide for a high degree of bombardment of the 
microbe by the active particles of disinfectant, 
followed by marked adsorption, both necessary 
preliminaries to the final chemical action required 
to kill the organism. 


OUR LITTLE WAR IN OMAN. 


A rebellion is proceeding in Oman on the Arabian 
side of the Persian Gulf, in which the Government 
of India has already been forced to intervene, and 
which may entail further political consequences. 
The quarrel seems to have arisen in the neighbour- 
hood of Rustag and Nizwa, but the whole of the 
population of the surrounding district is disaffected, 
and even the loyalty of the people in Muscat and 
Maittra is extremely doubtful. The Sultan of Oman 
sent his son Nadir, in June last, to Samail with a 
force of some 2,000 men to settle matters ; but these 
fared so badly that the Sultan appealed for British 
troops to assist him, and 250 men of the 2nd 
Rajputs were despatched from Bushire and arrived 
at Muscat on July 9th. These troops are occupy- 
ing the best positions for the defence of both towns ; 
but it is said that the rebel chief is waiting till the 
British troops are withdrawn, when they will 
swoop down from the north and probably possess 
themselves of both Muscat and Mattra, both of which 
places are said to be “seething with disloyalty.” 
The attitude and aims of the rebels may be gauged 
from the following demands, which were handed in 
by their chiefs to the Sultan in the middle of 
June :—The prohibition of the arms traffic to be 
taken off; the country forty miles outside Muscat 
to belong exclusively to the Imam; the Sultan to 
refrain from making treaties with any Christian 
Government. 

From the above it is clear that the Imam and 
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his friends’ demands are strongly anti-British, and 
the Times of India correspondent in the Persian 
Gulf says that the only solution practicable is for 
the Sultan to give the British troops a free hand, 
which would finish the whole affair off-hand, and 
would put a check on future risings. It is well 
known that the Arabs on both the Arabian and 
Persian sides of the Gulf strongly resent the sup- 
pression of the arms traffic, from which they used 
to derive great profit. The present Sultan, who 
is described by a recent correspondent as a 
refined-looking man of forty-seven, with clear-cut, 
intelligent features, is a faithful ally of the 
British Government, and sees “eye to eye” in all 
important matters with our representative at his 
capital. Formerly the traffic in Belgian-made 
arms was the principal item in the income of the 
Iman and chiefs; but now that this illicit trade is 
almost put down, with the Sultan’s co-operation, 
it is easy to understand that the petty chiefs and 
tribes that once derived profit therefrom are greatly 
incensed at the Sultan’s “solidarity”? with the 
infidel. The situation is thus somewhat critical, 
involving not only the complete suppression of the 
trade through which the independent tribes on the 
Aighan and Indian frontiers are supplied overland 
with European arms of precision, but also menacing 
the supremacy that we have hitherto successfully 
claimed and maintained as the chief policing 
authority of the Gulf. 


CANADIAN BLACK RICE. 

At the approach of the black rice harvesting 
time there is much movement along the shores of 
Rice Lake, which separates the counties of Peter- 
borough and Northumberland, Ontario, and it is 
the signal for the Indians to move out among the 
rice beds of the Hiawatha Reserve. The Alderville 
and Hiawatha Indians usually muster forces about 
the middle of September, and repair to the mouth 
of the Keene River. Peterborough County, which 
has been the scene of rice-harvesting operations 
for a number of years, is practically the head- 
quarters for the band during the harvest season, 
and it is in close proximity to several of the 
largest beds on the adjacent waters. 

The sole right to gather the rice is vested in the 
tribes, whose Indian parentage is unquestioned, 
and the primitive custom is one of the few that 
have withstood the changes of time. Simplicity 
characterises the preparation of the rice for 
market. Although the greater portion of the crop 
is retained for home consumption, that which is 
exchanged for barter, or in some cases money, at 
Keene, Harwood, and other points, represents the 
surplus. According to the American Consul at 
Kingston, Ontario, there are five operations in 
connection with the harvesting of the rice, which 
are briefly subdivided as follows: gathering, drying, 
parching, threshing, and sifting. 

In gathering, sheets are laid in the bottom of 
the canoe, and a start made for the rice beds, A 
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man sits in the bow of the boat and paddles, while 
his companion takes up a position in the stern, 
and with the aid of two stout sticks bends the 
stalks over the canoe and brings the rice into the 
bottom of the boat. This continues until the boat 
is nearly full, when the rice is taken to the shore 
and spread out to dry. After a few hours in the 
hot sun the grain is ready for the parching. This 
is usually done by the women, who place it in a 
large iron pot and heat it over a slow fire, stirring 
it continually until it is “ parched.” It is then 
ready for the threshing. This is done by one of 
the men putting it in an iron pot or large wooden 
bowl hollowed out of a log, and with moccasins on 
his feet and trousers tied tightly around his ankles 
he jumps on it until the grain is separated from 
the chaff. The last operation is that of sifting. 
The rice is poured into birch-bark baskets in small 
quantities, and squatting down in front of the 
tents on the shore, under the trees, or any place 
where there is a good breeze, the women gently 
shake until the chaff is separated from the grain 
and is blown away by the wind. Crude as it may 
seem, it is exceedingly effective, and the workers 
are scrupulously clean throughout the whole 
process. Black rice is much more expensive than 
white. It is considered a delicacy on many tables, 
and the people who know its value are always 
anxious in Canada to secure a quantity every 
autumn. 


ARTS AND CRAFTS. 
THE GHENT EXHIBITION (First NOTICE). 

Amongst people connected with arts and crafts 
more interest has been taken in England in the 
Ghent Exhibition than is usually evoked by “ inter- 
national ” exhibitions held on the Continent, and, 
so far as English work is concerned, there is ample 
reason for this change of attitude. It is seldom 
that England has contributed so liberally of her best 
work of this kind as she has done this year. The 
Arts and Crafts section at Ghent does not merely 
occupy a large space in the British building; it 
contains a representative collection of English 
craftwork tastefully arranged and shown, for the 
most part, to good advantage. The exhibit includes 
not only quite modern work, but a fair number of 
Morris textiles and printing, and a few other 
exhibits which go back some fifteen or twenty 
years. The whole collection was carefully sifted 
and gone through in London, and the arrangement 
of the section has been in the hands of Commen- 
datore Walter Crane and Mr. R. Anning Bell who 
have been assisted by Mr. Alfred Longden. In 
short, although to an English person well 
acquainted with the arts and crafts movement in 
his own country the amount of work is, of neces- 
sity, somewhat limited, the English exhibit ag a 
whole is perhaps a better exposition of modern 
English craftwork than any recent exhibition held 
either in England or on the Continent. It is small 
wonder that there is a talk of a similar collection 
finding a temporary’home in the Louvre at no very 
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distant date, From the point of view of comparison, 
it is to be regretted that Great Britain has put 
forth her best efforts on an occasion when the 
other Great Powers have been content to do 
relatively little. The French “Salon de lArt 
decoratif moderne,” though it contains excellent 
work and is well seconded by some of the French 
trade exhibits, is not to be compared, either for 
size or interest, with the collection sent to Brussels ; 
Germany has furnished a set of small rooms, and 
sends an insignificant show of craftwork ; Belgium 
and Holland have no sections specially devoted to 
applied art; Italy, Russia, and Denmark are con- 
tent to send commercial exhibits, though there is 
some good work amongst them. 


English Arts and Crafts at Ghent.—One end of 
the gallery allotted to English arts and crafts is 
taken up with a temporary church, of which Mr. 
Henry Wilson has designed the screen and reredos, 
and in which have been placed some very interesting 
objects of ecclesiastical art, including the cast of 
Sir Goscombe John’s impressive monument to Lord 
Salisbury, a vigorous wrought-iron lectern by Mr. 
Edward Spencer, and some unusual and imagina- 
tive altar rails by Mr. W. Reynolds-Stephens. The 
idea of grouping these things together, after the 
fashion of the ‘“ chapel ” so commonly to be found 
in German museums, was a good one from the 
point of view of the decorative effect of the exhibi- 
tion as a whole, and this church-like structure 
certainly attracts attention to itself. It is, how- 
ever, to be doubted whether the scheme is very 
good for the artists, since their work (as the 
“« church ” is carefully roped off all round) can only 
be seen from a distance, and it is difficult in many 
cases to see the individual objects properly, and 
impossible to read the names of the exhibitors. 

The only fault to be found with the arrangement 
of the exhibits is due apparently to a miscalcula- 
tion in London of what the gallery would con- 
veniently hold. It is always difficult to estimate 
the amount of space which it will take to show 
small things like books, script, and embroidery 
when they have to be exhibited in cases. The 
result is, that whilst embroidery (since much of it 
is of the same type), illumination, and a few other 
crafts are more largely represented than they need 
be, and whilst more pottery is shown in this section 
than seems necessary, in view of the large ceramic 
exhibit which occupies the gallery next to the 
Arts and Crafts collection, the furniture is almost 
huddled together in corners and makes very little 
show. This isa pity, in so far asit is very different 
from anything exhibited in the foreign sections, 
and might have provoked more comment had it 
been seen to greater advantage. 

The English exhibit is in the. main a craft 
exhibit, but there is very little in it which could 
be called amateurish. If some of its technique is 
below that to be found in the French section, some 
of it is of a distinctly higher order. Further, 
though manufacture may not hold the place in it 
which some people would desire, it is represented, 


pe 


= September 5, 1918. 


and the section would not be what it is without 
the co-operation of firms such as Messrs. Jas. 
Powell & Sons, The Pilkington Tile and Pottery 
Company, Messrs. Turnbull and Stockdale, and 
Messrs. Warner. The English craft movement is 
shown with all its faults and all its excellencies as 
a movement which, though in some aspects it may 
appear to be narrow, has nevertheless within itself 
possibilities of expansion which are almost infinite. 


Ceramics and Glass.—Ceramics are well repre- 
sented in the English palace—both in the Arts 
and Crafts section and in the special court allotted 
to them. Mr. Bernard Moore, who, as a member 
of the jury is hors concours, shows in both 
sections, and contributes some very fine red, and 
some effects of red and smoke which are really 
perfect. His gold flambé is also both beautiful 
and interesting, but his painted ware falls short 
through lack of skill on the part of the decorators. 
The Pilkington Tile and Pottery Co., who have 
been awarded a Grand Prix, send several cases of 
pots. The one devoted entirely to painted lustre 
in blues and greenish blues is particularly satis- 
factory. The large painted lustre vase which 
crowns one of the other cases and varies in tone 
from yellow to orange and from peach-blow to 
purple is a wonderful piece of colour. But perhaps 
the finest and certainly the newest effects shown 
by this firm are in the Arts and Crafts section, 
where we find some pots in which the pattern is 
more or less blurred in effect, and which have in 
consequence the added attraction of a certain 
amount of mystery. Amongst other interesting 
ceramics may be mentioned Messrs. Doulton’s 
show of crystalline glazes, some of them in very 
delicate colours, Mr. G. L. Ashworth’s lustres 
and effects in broken glazes, and some character- 
istic exhibits from the Aller Vale Co, and Sir 
Edmund Elton. In the Arts and Crafts section 
some examples of De Morgan claim attention, 
though they strike one nowadays as being a trifle 
thin in colour; there is.also a case of Ruskin ware 
and some specimens of Mrs. Phcebe Stabler’s 
charming little figures, which, however, always 
look rather better unglazed. 

France is represented by an important show 
from Sévres, including two enormous and beauti- 
fully delicately coloured crystalline vases, and a 
large portico in grés céramique, a tour de force of 
manufacture, but hardly a thing of beauty. In 
another part of the Exhibition the same firm 
occupies an enclosure fenced in with metal palings, 
in which are inserted with very good effect curved 
plaques of crystalline glazes. The cases within the 
railings contain amongst other things some very 
delicate examples of pdte sur pdte. In the Deco- 
rative Art section M. Auguste Delaherche sends 
some interesting specimens of grés au grand feu, 
M. Emile Lenoble some fine grés, in which the 
pattern appears to be cut in relief, and M. and 
Mme. Massard some pots of turquoise and dark 
blue whose richness reminds one of old Egyptian 
colour. The other countries contribute less liberally. 
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The Royal Copenhagen Pottery Co. send a large 
exhibit of their porcelain, including some very 
daring pieces of crystalline colour, and a good 
selection of their brightly decorated faience. The 
most interesting work from Italy is the rather 
experimental lustre of Chini. Maes of Ghent 
exhibits some grés and also some wall-tiling, which is 
pleasantly cool in colour. Holland sends a few 
exhibits, but her best-known makers are not 
represented. 

There is not very much to say about the glass. 
Messrs. Jas. Powell & Sons send a case of beautiful 
blown glass, some of it very slightly cut, in which 
the two vases in rich colours serve to show up the 
exquisitely delicate colouring of the remaining 
pieces. In the French section M. Lalique shows 
some cameo glass very fine in colour, and M. 
Dammouse hardly less satisfactory work of the 
same type. The English stained glass has for the 
most part been shown before, and calls for no 
special remark. One German panel of the head of 
Christ as the Man of Sorrows, though it is not a 
very pleasing piece of work, is strongly conceived 
and very rich in colour, and might quite possibly be 
fine in effect if seen from a sufficient distance. 
The large glass pictures shown in one or two of the 
palaces leave a good deal to be desired, as do the 
examples of Belgian ecclesiastical glass, but the 
orange-tree windows in the dome of the great 
hall at the main entrance to the exhibition form 
a very satisfactory piece of decoration. 


Wall-coverings.—Of wall coverings, again, there 
is but little to record. Some of Commendatore 
Crane’s designs for wallpapers are shown in the Arts 
and Crafts section, but few wallpapers are on view 
throughout the Exhibition, and they are not as a 
rule of any great interest. The large show of 
lacquered leather-papers from Liége and elsewhere 
makes one wonder why, on the Continent, people 
are so much more ready to spend money on this 
kind of decoration than they are over here, for 
though some of the patterns and colouring were 
good there was nothing better shown than was 
being done in England several years ago. Again, 
inany of the foreign exhibits of furniture have as 
backgrounds walls decorated with panels of textiles 
far richer than would be used with us. One has 
of course to allow for the display natural to an 
exhibition, but for all that it appears that com- 
pared with other nations we are niggardly as 
regards the decoration of our walls. Mention must 
be made of an exhibit of German lincrusta which, 
though containing nothing very remarkable in 
itself, compelled attention by the clever way in 
which it was shown. 


EMPIRE NOTES. : 

Imperial Naturalisation.—The final draft of the 
measure dealing with Imperial naturalisation 
having been approved by the Canadian Government, 
the way is now clear for the Imperial Government 
to proceed, during the next Parliamentary session, 
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with the proposed Imperial Naturalisation Bill. 
By the passing of that measure the anomalies 
existing in dealing with the question. of the 
naturalisation of British subjects in the Oversea 
Dominions will, it is hoped, be fully and finally 
removed. According to the provisions of that Bill, 
Imperial naturalisation will be rendered possible 
to any British subject after five years’ residence 
in the King’s Dominions. The Government of 
any British possession will have the same power 
to grant this naturalisation as the Secretary of 
State. It is interesting that the completion of the 
preliminary stages in the accomplishment of this 
long-needed and earnestly desired step towards 
Imperial unity coincides with the visits to Canada 
of the Lord Chancellor, Lord Haldane, and the 
Postmaster-General, Mr. Herbert Samuel. At a 
dinner of the Canadian Club in London last April, 
Sir Thomas Shaughnessy, the president of the 
Canadian Pacific Railway, challenged Mr. Samuel 
on the subject, who in reply made an important 
announcement dispelling a general misunderstand- 
ing as to the position of the measure, which now, 
happily, is soon to become law. 


International Geological Congress.—The meetings 
of the International Geological Congress have just 
been held in Toronto, Ontario. The number of 
delegates present was 600, representing no less 
than twenty-three languages, The official language 
of the Congress is French, but most of the 
business done at the Toronto meetings was in 
English. At the opening, a valuable monograph 
on the coal resources of the world was presented 
to the delegates. The monograph, which was in 
three volumes, contained maps showing that 
anthracite and bituminous coal is found in British 
Columbia, in large areas east of the Rockies, in 
Southern Alberta, Yukon, Vancouver Island, New 
Brunswick, and scattered throughout Nova Scotia 
and Cape Breton. It was also shown that there 
were probable additional coal-bearing areas in the 
western portion of Alberta, the entire south-eastern 
half of New Brunswick, from Bathurst to the 
north of Charlotte township, and over an area 500 
miles long among islands north of Melville Sound, 
crossing it at 75° north latitude. A sub-bituminous 
area has been found in the northern part of 
British Columbia and in a great section of Alberta, 
and a probable lignite area has been located in 
Ontario, 100 miles east and west of the Moose 
River, at the 50° parallel latitude, and another of 
great extent around the mouth of the Peel River 
in Mackenzie, with a smaller section north of 
Baffin Land. The book contains an exhaustive 
study of the coal resources of the world, and in 
the introduction gives some valuable information 
concerning the coal reserves and present supply 
in Canada, compared with other countries, 
It shows that the Dominion has a total 
reserve of 1,234,269,000,000 tons, as against the 
3,836,657,000,000 tons of the United States and 
the total of 7,397,353,000,000 tons for the world, 
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of which the continent of North America 
contributes five-sevenths. The actual coal produc- 
tion of Canada to-day is over 13,010,000 tons, an 
increase of 10,000,000 tons since 1895. England 
and Wales in 1910 produced 264,500,000 tons, 
and the United States 445,810,000. The total 
production for the year the world over was 
1,148,380,000 tons. 


Stock-raising in Canada.—In a report on stock- 
raising in Canada by Dr. T. G. Rutherford, C.M.G., 
the Dominion’s Live-Stock Commissioner, he com- 
plains of an exceedingly serious and widespread 
shortage of beef-cattle, which, he thinks, is certain to 
continues long, if, indeed, it is ever entirely overcome, 
notwithstanding that in no part of the world are 
the conditions more favourable for the profitable 
production of beef than in the Western Provinces, 
where prices for prime beef-cattle have never 
before reached the high level at which they now 
stand. He attributes the changè to the breaking 
up of ranches, consequent on the rapid settlement 
of the West, and the consequent increase in land 
values. Referring to the advantages awaiting 
the cattle-raiser, he says that in many districts 
pasture can be had for nothing, or at a nominal 
cost, and even where this is not available, summer 
food can be cheaply raised in great abundance, 
with advantage to the farm as well as to the farmer. 
Winter fodder is easily procurable in great variety, 
and at the lowest possible cost, while the coarser 
grains are always available in abundance, and 
generally at prices which render their use for 
feeding purposes highly remunerative. He states 
also that large profits are obtainable from intelligent 
and systematic dairy-farming in the West, where 
rapid development has created a local demand 
which the present resources of the country are 
not capable of supplying. He considers that the 
attention given to grain-growing is responsible for 
this shortage in beef supply, as well as for the 
neglect in the cultivation of the hog, which of all 
the animals is, in his judgment, by far the most 
generally profitable. The Dominion Government 
is evidently alive to the need of more being done 
to encourage stock-raising, as the Hon. Dr. W. J. 
Roche, the Minister of the Interior, is at present 
touring the Prairie Provinces for the purpose of 
studying the conditions, and of discussing with 
the local authorities and farmers the best means 
to be adopted in order to improve the production 
of animals. 


The Victorian (Australia) Government Estate 
Agency.—The Victorian Government has recently 
established an estate agency for the purpose of 
assisting persons who desire to buy farms from 
private individuals. Although the main feature 
of the Government’s land-settlement policy is to 
induce settlers to take up Crown lands and par- 
ticularly those in the irrigated areas of the State, 
it has been found that every land-seeker does not 
wish to acquire land under Government conditions, 
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preferring in many instances to buy cleared or 


partly cleared estates with buildings upon them. 
The object of the agency is, therefore, to advise 
prospective settlers and purchasers of this class, 
especially recent arrivals from the United Kingdom, 
so that they may not be taken advantage of by 
unscrupulous land agents, to be found even in 
Australia, who trade upon the ignorance of the 
stranger. The agency has for this purpose com- 
piled a list of available farm properties which have 
been approved by the expert officers of the Lands 
Department, and which, at the prices asked, seem 
to give a sound chance of an honest return for the 
money and labour of the proposed purchaser. The 
establishment of such an agency demonstrates the 
desire of the Government to secure a fair start for 
the new-comer, and the example thus set may well 
be followed by other Governments, whose concern 
it is that the settler should not be handicapped at 
the commencement of his career by heavy financial 
charges and unsatisfactory conditions. 


New Zealand Trade.—There are several features 
of interest in the report of His Majesty’s Trade 
Commissioner for New Zealand, Mr. W. G. 
Wickham, which has just been issued by the 
Board of Trade. On the subject of labour unrest, 
which has been prevalent in New Zealand not- 
withstanding the existence of a well-organised 
Labour Department and the adoption of measures 
for dealing with industrial disputes, for which very 
much has been claimed, Mr. Wickham says that 
labour leaders have, on many occasions, openly 
stated that the Compulsory Arbitration Act is only 
to be used ‘‘as is convenient,” the strike being the 
more suitable weapon for well-established and 
powerful unions—an opinion which seems to 
indicate that labour leaders are only willing to 
arbitrate when the decision is likely to be in their 
favour. However that may be, there can be little 
doubt, according to the Commissioner’s report, 
that the relations between manual workers and 
employers are strained to an exceptional degree, 
and on all labour questions the divergence of 
opinion is wide. The value of labour organisation 
in raising the standard of wages is admittedly con- 
siderable, and, from the workers’ point of view, is 
highly satisfactory. The average wages of 42,267 
males employed in factories and works is 44s. 3d. 
per week, and of 13,967 females 19s. 54d. Dealing 
with the agricultural industry, Mr. Wickham 
states that dairying is growing in importance, the 
increase in the value of butter and cheese, in the 
year under review, being £1,000,000, or nearly 
88 per cent., as against £500,000, the increase in 
the value of wool (about 8 per cent.), which is the 
more remarkable in view of the fact that wool 
prices have been ruling high. The value of the 
total imports for the Dominion during 1912 
amounted to £20,976,434, showing an increase of 
£1,430,555 over 1911. Omitting specie and Govern- 
ment purchases, and deducting also the imports of 
goods, in respect of which there is preferential 
treatment for the United Kingdom, there remain 
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imports to the value of £13,785,829, of which the 
shipments from the United Kingdom totalled 
£7,656,556. Including the above exceptions, the 
percentage of imports from the United Kingdom 
is 58-4. In the case of textiles and wearing 
apparel, the percentage was as high as 85:4. It is 
gratifying to hear that buyers in New Zealand 
show a preference for British goods. At the same 
time, the Commissioner draws attention to the fact 
that British manufacturers do not seem to appre- 
ciate the importance of this patriotic sentiment, 
even if they realise it, as they have not yet lived 
down the reputation for not allowing for “ the 
whims and prejudices ” of their customers. It has 
often been affirmed that the home manufacturer 
fails to realise the fact that the man who pays the 
piper has the right to call the tune. 


Forests of British Guiana.—The Crown forests 
of British Guiana cover some 78,500 square miles, 
of which about 11,200 square miles are easily 
accessible. Investigation has recently been made 
of the part of the colony most capable of exploita- 
tion under existing conditions, which includes 
the 11,200 square miles of accessible forest, by the 
forestry officer of the Department of Lands and 
Mines. The district examined covers about 17,000 
square miles, and may be divided into a northern 
swampy belt of alluvium and a broader, slightly 
elevated tract of undulating and hilly country, 
composed of sandy and clayey deposits derived 
from the disintegration of the country rocks. It 
includes many swampy depressions and valleys 
characterised by the growth of various species of 
palms. Most of the forest vegetation belongs to 
the class of ‘‘ rain forest,” but it may be divided 
into two main types, each of these being again 
divisible into classes according to the differences 
of situation and soil, Although all the forests are 
to be classed as ‘‘ mixed,” certain species are found 
to predominate in particular areas and, by local 
custom, supply the distinguishing names to the 
individual forests, such as ‘‘ Mora,” ‘“ Crabwood,” 
“ Greenheart,” “Walaba,” and “Bullet” or 
“ Balata.” Of the trees just mentioned, which, with 
the exception of the “ Mora,” supply most of the 
commercial woods, the first two occur chiefly in 
the lower and the last three in the more elevated 
areas. The latex of the Balata tree (Mimusops 
globosa) furnishes the substance commercially 
known by that name, and next in importance for 
the yield of latex is the Sapium Jenmani, which 
occurs more particularly on the banks of rivers in 
the north-west parts of the colony. 


East Africa and Uganda.—lIn an article by Mr. 
George Lloyd, M.P., on “ East Africa and Uganda,” 
in the National Review, the writer states that the 
wealth and progress of East Africa and Uganda 
are only just beginning to be realised and appre- 
ciated in Hngland. The imports and exports of 
the country have rapidly increased in the last five 
years, and railway returns for the last year show 
an increase of 20 per cent. On the other hand, 
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the total revenue of the colony is stated to be 
under £1,000,000 a year, and various developments 
are necessary if the money spent by the British 
taxpayer is not to remain sterile. The most urgent 
need is for greater transport facilities. Mr. Lloyd 
gives an illustration of the need of these. He 
says that in Uganda alone last year large numbers 
of cotton bales awaited transport for many months 
in vain, and were afterwards burnt! In view 
of the fact that the British Cotton Growers’ 
Association spend large sums of money in sub- 
ventioning the growth of cotton within the 
Empire, he regards such a fact as that as a 
‘bitter absurdity,” and one that calls for 
Government action. He urges that the Colonial 
Office should realise the urgency of the problem, 
and not shrink from that wise and immediate 
expenditure by means of which alone the country 
can still take great strides in the future, and with- 
out which not only the settlers, but the Govern- 
ment more than all, will be heavy losers on what 
has already been spent. 


CORRESPONDENCE. 


COAL GAS ASA FUEL FOR DOMESTIC 
PURPOSES. 

As neither my wife nor I are in any way 
connected with any gas company, nor with the 
Society of Coal Merchants, and have no axe of 
any kind or shape to grind, it may interest your 
members, and incidentally Mr. Goodenough, to 
read our experience with gas fires for domestic 
purposes. In order to reduce work to a minimum, 
we decided, when settling in this flat, to try gas 
fires in the following rooms: (1) kitchen, for 
cooking; (2) bedroom; (3) dining-room; and 
(4) study. We may state at once that the use 
of gas in the kitchen has been on the whole 
satisfactory. For the comparatively small amount 
of cooking we require it is not more costly than 
coal, and the facility with which it can be con- 
trolled and the heat of the oven regulated gives 
it a material advantage over a coal fire. Its dis- 
advantages are that in cold weather the maid still 
has to have a coal fire for warmth and comfort, 
and that there is a lack of hot water for the bath 
and other purposes. It would, of course, be possible 
to use gas for both warming the kitchen and 
providing hot water; but in our experience these 
would, as compared to coal, be by no means 
economical. Nevertheless, in spite of these dis- 
advantages, a gas cooker is distinctly a thing to 
have. 

As regards gas fires in ordinary rooms, we started, 
as stated above, with three. In each case the grate 
selected was recommended by the gas company, 
and was fitted by them ; and, after a trial extending 
over eighteen months, we have reverted to coal 
fires in bedroom and study, and only have a gas 
fire in the dining-room. 

The dining-room is a small room, some 1,500 
cubic feet capacity. We use it only for meals, 
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and although the gas fire by no means gives us 
complete satisfaction, we retain it as it saves work 
and, owing to the short time it is lighted, is hardly 
more expensive than a coal fire, when the latter is 
kept in all day. 

For both study and bedroom the gas fires proved 
quite unsatisfactory. The former is a small room, 
about 1,500 cubic feet capacity, and it was possible 
to warm it sufficiently with the gas fire installed; 
but we found it was very expensive compared to 
coal, that it certainly caused a feeling of heaviness 
—in my wife’s case it always caused a headache— 
if the room was occupied for more than an hour or 
so at a time, and that the glare from the fire was 
disagreeable, if not harmful, to the eyes. As 
regards the cost, we found that the grate—a small 
one—consumed not less than 25 cubic feet of gas 
per hour, and, burning 8 hours per day at 2s. 5d. 
per 1,000 cubic feet, cost 3s. 5d. per week. A coal 
fire, giving equal warmth and much more comfort, 
costs about 1s. per week. 

The bedroom is larger, about 2,200 cubic feet 
capacity, and our experience was that the gas fire, 
although stated to be amply large enough, failed 
to heat it adequately, and was expensive. The 
consumption was 35 cubic feet per hour, and as 
the fire was lighted about 7.30 p.m. and put out 
about 10.30 p.m., the weekly cost was about 1s. 10d., 
against about 9d. with coal. Lighted at 7.30, with 
the thermometer at 50° F., by 10 o’clock the tem- 
perature of the room had risen to from 52° to 53° 
only; whereas, with a coal fire lighted at 7.30, 
and well made up about 9 o'clock, by 10 o’clock 
the thermometer registered from 57° to 58°. The 
coal fire had the further advantage that, by making 
it up properly before getting into bed and backing 
it with slack, it would stay in all night and prevent 
the room becoming unduly cold. 

Having tried gas fires we find that (a) they are, 
compared to coal, very expensive; (b) for the gas 
burnt they are not effective; (c) they undoubtedly 
affect the air of a room and cause heaviness, and 
in some cases headaches; and (d) they are noisy, 
as all the gas we have either tried or inspected 
makes an irritating hissing noise. This last fault, 
in our opinion, makes a gas fire particularly 
inappropriate for a bedroom or a sick room. The 
noise is in many cases no doubt slight, and when 
one is interested in conversation or in work might 
pass unnoticed, but in the quiet of the night it is 
distinctly noticeable and disagreeable. 

J. Forrest Brunton, M.Inst.C.B. 


As Mr. Goodenough, instead of replying to my 
questions, has seen fit to try to drag the Society of. 
Coal Merchants into this discussion, will you 
permit me to add a few words to my last letter ? 

I do not happen to be one of the committee of 
that society, and therefore cannot be held respon- 
sible for their~decision to reply to the present 
campaign of the gas companies. The truth is 
that, after the said committee had appointed a 
sub-committee to deal with the matter, I was 
asked by them to join the said sub-committee as 
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a co-opted member (probably because it was known 
I had already made some investigations in this 
matter), and at the invitation of its chairman I 
later agreed to act as secretary for the sub- 
committee. = | | 

Mr, Goodenough unduly flatters himself if he 
looks upon the coal merchants as in a state of 
panic in the ordinary way about gas or any other 
rivals of coal; but it happens that within the last 
few years there has come into existence an insti- 
tution calling itself the British Commercial Gas 
Association. The sole object of this institution 
would appear to be to act as a gigantic puff for 
gas, and incidentally to throw mud at all its rivals, 
They evidently believe in the saying, “ If you per- 
sist in telling people they require a thing, they 
will end by believing they really do want it.” In 
pursuit of this policy they have already spent very 
large amounts, and are spending a further £15,000 
this year. . 

I note Mr. Goodenough says none of the stoves 
used at his lecture were supplied with flues, and 
it therefore appears to me that they formed a very 
inept illustration from the lecturer’s point of view, 
and it would have been better had they never 
been lit. 

He omits to mention that, in dealing with 
medical men, it is a habit of gas companies to 
worry them to be allowed to instal gas stoves for 
them free of cost. 

A freshly installed gas stove may be capable of 
carrying off most of its products, as Mr. Goodenough 
states; but one cannot help noticing that after 
some time the mouthpieces begin to fur up and 
to collect dust, and so interfere with proper 
combustion. 

In regard to gas lighting it has, I think, always 
been admitted this is dirtier than gas heating; but 
the latter is, nevertheless, still an offender. 

Referring to the first part of his letter, it may 
interest him, and also Mr. Pither, to know that I 
employ an anthracite stove in my nursery, as 
being the safest method of heating. It consumes 
just a ton throughout the winter, burning day 
and night, and produces regular and sufficient 
heat to keep the room properly warmed, with the 
window always open at the top—a state of things 
I have never found possible with a gas stove. As 
to health, I think it is sufficient indication that 
with three children my doctor’s bill for the past 
year amounted to the nominal sum of £2. 

With respect to hot-water supply and cooking, 
the best method would appear to be along the lines 
of the K.B. Thrift Range. In this range the 
boiler is in the fire itself, consequently the water 
cannot help being hot; the fuel is fed from the 
front, not the top; roasting can be done by radiant 
heat beneath the fire, and the ovens are super- 
imposed one above the other, and so arranged that 
the ‘heat may be made to pass to one or both of 
them, or be completely cut off at will. One is also 
enabled to burn a lot of the rubbish which ordinarily 
gets deposited in the dustbin, and so breeds 
obnoxious flies. Hyxtron B. DALE. 
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There is one practical point which the advocates 
of gas fires and incandescent mantles should never 
cease to impress upon the public—that is, that the 
burner or burners must never be allowed to “ fire 


_ back.” 


I have often been surprised at the numbers of 
educated men I have met who do not understand . 
the principle of the Bunsen burner. Among 
housekeepers and servants of the other sex, I 
cannot recall ever meeting a single person who 
was able to connect an evil smell from a gas 
burner with the fact that it had “ fired back.” 
A leaflet containing a statement on the subject 
should be given away with every burner sold. 

J. W. E. Cots, M.B. 


Mr. Goodenough, to whom proofs of the fore- 
going letters have been forwarded, writes in reply :— 

Ido not think Mr. Forrest Brunton can have read 
these lectures very carefully—an omission for which 
I should be the last to blame him—or he would 
have realised that I did not claim that, hour per 
hour, a gas fire could compete in cost with a coal 
fire. 

What I did claim, and what the quite unpre- 
cedented increase in the use of gas fires by almost 
all classes of the public in recent years has proved, 
is that, taking the household budget as a whole, 
and having regard to its many advantages—of 
control, of saving of labour and dirt, of instant 
readiness, of reliability, etc.—the gas fire is superior . 
to the coal fire, even when it causes the direct fuel 
bill to be greater. Household economics, like | 
national economics, must be studied as a whole, 
not in fragments. a 

Mr. Forrest Brunton’s experience in regard to 
the efficiency and effect upon the air of a room of 
gas fires differs from that of an enormous number 
of other people. He may be assured that the faults 
which he experienced are not inherent in the 
modern gas fire, and that he is the victim of 
indifferent service. If he will communicate direct 
with me I will do my best to prove this to him 
in a practical way. 

Mr. Hylton Dale denies that the Society of Coal 
Merchants are in a state of panic, and then proceeds 
to explain the cause of their recent alarm by 
uncomplimentary references to the British Com- 
mercial Gas Association. Anyone who has com- 
pared the publicity work of that Association 
with the recent circular of the Society of Coal 
Merchants will appreciate the delightful humour 
of Mr. Dale’s suggestion that the Association 
employs its energies in throwing mud at all its 
rivals! But I need not say anything myself in 
defence of the Gas Association’s methods of 
publicity, for I can quote from an authority above 
all suspicion of favouring the gas industry. 

The Electrician, writing of the British Com- 
mercial Gas Association on October 11th, 1912; 
said: ‘This organisation . . . exists for the 


express purpose of co-ordinating and distributing 


data which will be useful to the technical gas man 
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and gas engineer. It has got into working order an 
important section of its “organisation which is 
purchasing space in the daily papers and illustrated 
weeklies, and filling this with attractive and force- 
ful advertising matter ... There is no abuse of 
competitors, and, with a few exceptions, there is 
very little exaggeration of fact.” 

This is not an isolated testimonial from its 
competitors to the policy of the Association. I can 
understand Mr. Dale’s feelings; but he should be 
a little more careful as to his facts, as, for further 
example, when he states that “it is a habit of gas 
companies to worry medical men to be allowed to 
instal gas stoves for them free of cost.” 

Every gas stove or fire installed for medical men 
by the Company with which I am connected—and 
the number runs into many thousands—has been 
purchased or hired by those medical men on the 
same terms as those upon which the other mem- 
bers of the public can purchase or hire similar 
stoves or fires. The Company only do the work of 
fixing gas fires free of cost for medical men, a 
policy which they adopted with a view to inducing 
doctors who had doubts as to the hygienic advan- 
tages of gas-heating to make a trial of modern gas 
fires without risk of expense to themselves if the 
experiment proved a failure. 

The result has been that several thousand gas 
fires, fixed on trial at our risk for medical men, 
have proved themselves so perfectly satisfactory 
that the doctors subsequently have purchased or 
hired them, have afterwards added repeatedly to 
the number they use, and have written scores of 
letters testifying to their satisfaction, and stating 
that they have been converted by experience from 
prejudice against to a strong advocacy of that 
method of heating. 

I am indebted to Mr. Hylton Dale for the oppor- 
tunity of stating these facts, of which he, or any 
other of your readers, can see abundant proof if 
they will honour me with a visit here. 

As to anthracite stoves, I need add nothing to 
‘ the opinion respecting them by Professor Leonard 
Hill, whose authority T am sure Mr. Dale will 
recognise. For myself, I can only say of an 
anthracite stove what Abraham Lincoln said of a 
novel sent him for criticism: ‘People who like 
this sort of thing, will find this the sort of thing 
they like.” F. W. GOopENOUGH, 


GENERAL NOTES. 


SUDAN Grass.—Seed of the grass Andropogon 
halepensis was imported into the United States of 
America from the Sudan in 1909. It has been 
tried in Texas and other parts of the semi-arid 
zone. According to a circular published by the 
U.S. Department of Agriculture, the grass yields 
well in specially dry seasons, and the fodder ig 
much appreciated by stock. Large quantities of 
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seed are now being grown, and the crop promises 
to be a valuable acquisition to dry-zone farmers. 


Tomato SEED - CAKE. — The manufacture of 
tomato seed-cake on a commercial scale has 
recently been started at a factory at San Giovanni 
a Teduccio, near Naples. The residues from the 
tomato-preserving factories, as soon as they are 
collected and before they have time to ferment, 
are dried and then passed through a series of 
machines which separate the skins from the seeds; 
the latter are then ground, and from the meal the 
oil is extracted by hydraulic pressure. The 
resulting cake is made up of—water, 10-10 per 
cent.; dry matter, 89°90 per cent. In feeding 
trials conducted at the Royal Higher School of 
Agriculture at Portici, with Schwyz milch-cows, 
tomato cake proved to have approximately the 
same value as linseed cake. 


NEw INDUSTRIES IN BRITISH Gurana.—Experi- 
ments in the cultivation of hedychium (known 
locally as the ginger lily), the areca-nut palm, and 
the castor-oil plant have been decided upon by the 
authorities. All these products are at present to 
be found in the colony, but so far they have never 
been of any commercial value, and the idea now is 
to ascertain to what extent they may be made 
valuable. Hedychium is a paper pulp of high 
quality and value. It was very fully described in - 
a paper read before the Society by Messrs. Clayton 
Beadle and H. P. Stevens in February last. It is 
grown extensively in Brazil, and it has been found 
to thrive fairly well in British Guiana in swampy 
soils. As the plant growing in British Guiana has 
not the vigour of that growing in Brazil, a request 
has been made to the Government to import from 
Brazil some plants for the purpose of the experi- 
ment. With regard to the areca nut, the intention 
is to introduce new seeds in view of the inferior 
growth of the trees in British Guiana as compared 
with those in Nigeria. The castor-oil plant is un- 
doubtedly indigenous to the soil of the colony. 
The experiments to be made are the result of a 
suggestion of a well-known British firm, one of 
whose objects on a recent visit to the West Indies 
and British Guiana was the introduction of this 
plant. 


VENEZUELAN TonkA Brans.— Owing to their 
high value, more interest has lately been displayed 
in tonka beans, which are principally employed in 
the manufacture of tobacco and for the extraction 
of perfume. The bean is the kernel of the fruit of 
the serrapia tree, which grows wild in the extensive 
forests of Venezuela. The trees produce heavy 
crops, generally once in four years, while the 
intermediate crops are small, as the tree appears 
to become exhausted after each heavy bearing, and 
to require several seasons for the recovery of its 
strength. The crop for 1912 was a limited one 
of 67,763 lbs., but this amount is expected to be 
greatly exceeded in the present and future years, 
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Lecture IfI.—Delivered May 5th, 1913. 


Another and much more exact type of dis- 
infection which has been lately directed against 
the spirochaete of Schaudinn must now be 
mentioned. I refer to FEhrlich’s chemo- 
therapeutic agent, dioxy-diamido-arsenobenzol. 
The experimental work done by Ehrlich and 
Hata on relapsing fever, fowl spirillosis, and 
syphilis in rabbits, had brought to light three 
classes of chemical compounds more or less 
curative in trypanosomiasis and spirillosis before 
they commenced their research on the chemo- 
therapy of syphilis in man—viz., compounds of 
arsenic, such as atoxyl, arsacetin, arsenopheny!l- 
glycin ; benzidin-azo-dyes, such as trypan blue, 
trypan red, trypan violet; and triphenyl- 
methane dyes such as methyl violet and fuchsin. 
Of these, the arsenical compounds gave the 
best results. According to Ehrlich’s account 
the starting point of the work was atoxyl, which 
was shown by Bertheim not to be an anilido 
derivative of arsenic acid as had been previously 
stated, but the sodium salt of para-amido-phenyl 
arsenic acid— As=0 

/\\OH 
Non 


NH, 


By diazotising para-amido-phenyl-arsenic 
acid Bertheim obtained para-oxy-phenyl-arsenic 
acid— As=0 

/N\OH 
OH 


OH 


which body can also be obtained by acting on 
phenol with arsenic acid. 


By nitrating and afterwards reducing para” 


oxy-phenyl-arsenic acid he obtained the dioxy- 
diamino body as a condensation of two 


molecules— As = Ags 
one 
HNS / N Je 
OH OH 


The dihydrochloride of this compound is the 
“salvarsan ” of commerce. Bertheim believes 
that the para position of the OH group is 
correlated with the spirillicidal action of the 
compound. The NH, group in ortho position 
to OH was found to largely increase the thera- 
peutic efficiency. The spirillicidal efficiency is 
also increased by the pentavalent arsenic in 
para-oxy-phenyl-arsenic-acid becoming trivalent 
in dioxy-diamido-arseno-benzol. 

Salvarsan has been recently modified into 
neo-salvarsan. This preparation is obtained by 
introducing a sulphoxyl radicle through the 


“a 


agency of acid sodium formaldehyde sulphoxy- 


late CH,(OH)O.SO.Na. 
One such group is attached to an amido 
radicle with elimination of water thus— 


A fe 
} | a CH,0.80.Na 


| 4 


and forms a yellow powder less fine than 
salvarsan. g 
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Up till 1909, when Ehrlich and Hata published 
their discovery, it was not seriously held that 
any germicidal remedies could be given in 
sufficient amount to kill bacteria in the human 
body. But records of the application of dioxy- 
diamido-arseno-benzol to the disinfection of the 
spirochaeta pallida since that date support the 
view that sterilisation of tissues is possible, 

Stockman, in his researches on the action of 
salicylic acid and related compounds on acute 
rheumatism has recently shown that phenol 
C,H,OH has no antirheumatic action ; but that 
the introduction of the COOH group confers 
specific action against the disease. Benzoic 
acid C,H,COOH has a decided antirheumatic 
action. Of the three, hydroxy-benzoic acids, 
or salicylic acids (0, m, and p)— 


COOH COOH 
Sort me 
RTA N7 9H $ 

OH 


the ortho-form is still more active, whilst the 
‘meta and para forms have little or no action. 
This ortho form is at the same time much more 
toxic to rabbits than either of the other two. 

The further introduction of the OH group 
in the ortho position to COOH increases this 
activity. When the OH group of salicylic 
acid is transformed into OCH,, forming ortho- 
methoxy - benzoic acid, all antirheumatic 
effect disappears. Stockman thinks that the 
COOH group is dominant in the production 
of the antirheumatic influence exhibited by 
salicylic acid and its salts, because in cin- 
namic and coumaric acids, where it is disturbed, 
the antirheumatic effect is lost. Whether the 
effect is antitoxic or antimicrobic is unknown, 
and must remain so until it is settled whether 
or not rheumatism is caused by a microbe. The 
analogy between the clinical phases of rheuma- 
tism and those of an acute bacterial infection is, 
however, so complete that it is almost impossible 
to avoid the conclusion that it is microbic in 
origin. 

There are those who still regard the attempt 
to disinfect the human organism as futile. And 
some of these appear to believe that the only 
method of meeting the disasters produced by 
pathogenic bacteria is to train the tissues to culti- 
vate the appropriate antibodies. These views 
appear to me to be somewhat extreme. Many 
cases of infection occur in which intensity of 
toxins is so great that the organism is unable 
to prepare the necessary antibodies. Previous 


COOH 
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use of disinfection might have so attenuated, 
if not destroyed, the virulent organism, that the 
body would have been able to respond with the 
necessary quantities of antibodies. Fatalities 
from diphtheria might be avoided in certain 
cases by the judicious and early use of dis- 
infectants in the throat. 

It is now well known that organisms that 
have lost their toxic properties serve to excite 
the production of necessary antibodies. Where 
such excitation is required it will be admitted 
that previous attenuation by antiseptics, whereby 
danger of fatality is eliminated, must be an 
advantage in the production of immunity. 
There is ample experimental evidence to con- 
vince those open to conviction that the upper 
portion of the alimentary canal can be suffi- 
ciently brought under the influence of disin- 
fection to relieve the patient from the effects of 
certain distressing bacterial fermentations. 

The skin can be disinfected in cases of eczema, 
acne, impetigo, and a number of staphylococcal 
and streptococcal infections. The throat and 
nose can be disinfected in certain catarrhal 
conditions. But in all these cases careful selec- 
tion, dilution, and application of the disinfectant 
must be made, controlled by constant bacterio- 
logical examination. The higher phenyloids 
of coal-tar properly emulsionised lend them- 
selves successfully to the types of disinfection 
just named. All forms of practical disinfection 
should be controlled by efficient bacteriological 
examination. To-day this is not done in England. 

As long ago as 1875 attempts were made at 
standardising disinfectants, and Baxter showed 
that 0:0008 per cent. chlorine and 1 per cent. 
carbolic acid acted as antiseptics. He inves- 
tigated septic peritonitis and vaccine lymph 
in which micro-organisms are associated with 
large quantities of organic matter. In 1881 
Koch, Heuppe, and others in Germany, worked 
out methods of estimating the germicidal values 
of different disinfectants, and Koch published 
his thread method about this date. Fränkel 
and Behring modified Koch’s method by trans- 
ferring the silk threads impregnated with 
anthrax spores to liquid bouillon instead of solid 
media. 

Kroénig and Paul in 1897 introduced their 
garnet method, and considered as factors of 
importance to be taken account of, time of con- 
tact, temperature, concentration of disinfectant, 
and dissociation of metallic ions engaged; but 
they appear to have assumed that all bacteria 
of the same species possess the same degree of 
resistance to disinfectants. 


September 12, 1913, JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


Rideal and Walker brought forward in 1903 
their drop method, Since then this method 
has undergone some slight modifications, and 
to-day it is carried out as follows: The 
materials required for the test are a standard 
nutrient bouillon, standard carbolic acid, dilution 
of the disinfectant, and the broth culture. The 
nutrient bouillon is composed of 20 grammes of 
Liebig’s extract of meat, 20 grammes of Witte’s 
peptone, 10 grammes of sodium chloride, and 
l litre of distilled water. This mixture is boiled 
for thirty minutes, filtered and neutralised with 
normal sodium hydrate, using phenol phthalein 
as indicator. To avoid contaminating the broth 
with phenol phthalein, a small aliquot part, say, 
10 cc., should be taken out and titrated with 


A NaOH ; from the result obtained a calcu- 
lation is made of the amount of normal sodium 
hydrate necessary for the neutralisation of the 
remainder of the broth. When quite neutral 
15cc. of N. HCl is added. The broth is then 
made up to a litre and sterilised. Where two or 
three litres are prepared at one time, as is custo- 
mary, the broth. is distributed in 500 cc. flasks 
‘on the following day and again sterilised. With 
the aid of a small separating funnel, 5 cc. are then 
run into sterile test-tubes which, after plugging 
with sterile cotton-wool, are placed in the steam 
steriliser for half an hour. 

As carbolic acid crystals are frequently con- 
taminated by cresols to such an extent as to 
make them unreliable for purposes of bacterio- 
logical control, their purity should be established 
by a determination of the solidifying point on 
at least 50 cc. of material with the thermometer 
in the liquid. The point is very sharp, vhe 
thermometer showing a constant temperature 
for a period of from five to ten minutes. The 
solidifying point of the crystals is 40°5, but 
anything over 40 may be accepted. A 50 per 
cent. by weight stock solution is then prepared 
and standardised by titration with decinormal 
bromine. From this solution, which keeps 
indefinitely in stoppered bottles, the various 
working strengths are made by diluting a 
comparatively large quantity, such as 100 ce., 
to the desired volume; this serves to eliminate 
the error introduced by measuring out small 
quantities of strong acid. 

In preparing dilutions of the disinfectant a 
stock solution or emulsion should be prepared 
in a 100 cc. stoppered cylinder with sterilised 
distilled water—10 per cent. if the coefficient be 
under 1, and 1 per cent. if over 1. Ten cc. of 
this stock are used in preparing each of the four 
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dilutions required for the test. Thus, working 
with a sample having a coefficient under 1, if it is 
desired to prepare a dilution 1: 70, 10 ce. of the 
10 per cent. stock solution are diluted with 
60 cc. of distilled water, and in the case of a 
preparation having a coefficient over 1, where 
the dilution required is 1: 700, 10cc. of the 
1 per cent. stock solution should be diluted with 
60 cc. water. In preparing dilutions of the 
unknown the limitations of the test must not 
be overlooked. The following is a safe rule 
for general work, expressing the dilutions as 
multiples of the carbolic acid dilution— 


With coefficients of 1 and under x O'1 

With coefficients above 1 but not 
exceeding 10 eA as ee (OCOD 

With coefficients above 10 but not 
exceeding 20 x 1-0 


Thus, assuming that the strength of the carbolic 
acid control be 1 in 100, when it is desired to test 
a sample having a coefficient of 10, the dilutions 
to be recommended would be 1: 950, 1: 1,000, 
1: 1050, 1: 1100. 

The culture of B. typhosus is incubated for 
twenty-four hours at 37°C, in R.-W. broth.‘ It 
is advisable to make a subculture every twenty- 
four hours from the previous twenty-four hour 
culture, even if on many days no test is per- 
formed; but as this tends to attenuate the 
organism it should be continued for not longer 
than one month, when a fresh sub-culture in 
broth should be taken from an agar culture one 
month old. This procedure secures a test culture 
varying but little from day to day in resistance 
offered to disinfectants, and renders the selec- 
tion of the appropriate dilution of carbolic acid 
easier than if the culture from which the twenty- 
four-hour growth is obtained were older on one 
occasion than on another. 

The apparatus required consists of a test-tube 
rack, an inoculating needle, test-tubes, and: a 
dropping pipette. The test-tube rack possesses 
two tiers, the upper having holes for thirty 
test-tubes in two rows, each row containing 
three sets of five. The upper tier holds sterilised 
broth tubes, each of which is numbered with a 
grease pencil. The lower tier holds the medica- 
tion tubes, four containing the postulant disin- 
fectant dilutions, and one the carbolic acid 
control dilution. This tier is provided with a 
copper water-bath intended to preserve the 
temperature of medication within the prescribed 
limits 15°C. to 18° C. The test-tubes are num- 
bered in rotation; and it will be seen that the 
first medication tube is used for inoculating broth 
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tubes—1, 6, 11, 16, 21, and 26; the second -for 
inoculating, 2, 7, 12, 17, 22, and 27; etc. 

The needle recommended is a thin-aluminium 
rod carrying a short piece of platinum wire, 
0-018 in. in diameter (26 U.S. gauge), passed 
through and twisted round an eye in the end of 
the rod. A loop 3mm. internal diameter is 
- formed on the end of the wire. The length of 
the wire to the end of the loop should be about 


12in. A fairly uniform drop can be obtained | 


after a little practice by dipping the needle in 
the medicated culture, and bringing it out with a 
slight jerk. © l 

The test-tubes should be of strong glass, so as 

to minimise the risk of breakage, and lipped to 
- facilitate the manipulation of plugs. The size 
recommended is 5ins. by $ in. 
= The cotton-wool plugs for both medication 
- tubes and broth tubes should be well made, so 
that they can be withdrawn and replaced 
- without loss of time. — 

-The dropping pipette is standardised to 
‘deliver 0-1 cc..of the broth culture per drop. 
It is loosely plugged at the top with cotton- 
wool, and when not in actual use is kept in 
a sterile test-tube plugged at the mouth with 
cotton-wool. For greater convenience the tube 
should be passed through the centre of the plug 

and fastened thereto with wire. In addition 
to these one or two of each of the following 
are required: 1, 5, and 10ec. pipettes; 100 
and 250 cc. stoppered. cylinders, with inverted 
-beakers to safeguard against dust after removal 
' from steriliser; wire baskets to receive tubes 
— for incubation or sterilisation. All pipettes and 
- eylinders should be standardised. 
_ Before commencing the test, it is necessary 
to ascertain the carbolic acid control dilution 
-’ which will give the desired result—+.e., life in 
two and a half and five minutes, - This is done 
by running a trial test with five dilutions of the 
earbolic acid only—say, 1: 80, 1: 90, 1: 100, 
1: 110, and 1:120. Five.cc. of -the contro] 
solution so ascertained are then pipetted into 
the fifth medication tube, 
receiving 5cc. of the various dilutions of the 
disinfectant under test. To save time and 
apparatus one pipette can be made to do service 
at this stage by starting with the phenol solution 
-and following on with the highest or lowest 
dilution of the disinfectant, according as the 
- coefficient is below or above 1, rinsing out the 
pipette in each case with the next dilution 
_ before measuring off the sample for test. 

The plug of the culture.tube is now replaced 

by the culture pipette, which, as explained 


the other four 
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above, has a plug attached to it with wire, at- 
such a height that when the plug fits easily into 
the mouth of the culture tube the point of the 
pipette is half-way down the broth, and clear of 
the clumps. The first of the five medication | 
tubes is now inoculated with five drops of the 
culture—z.e., 0-5ec. At intervals of half a 
minute each of the other medication tubes is 
inoculated in turn. By the time the fifth tube 
has been inoculated the organism in the first 
will have been exposed to the action of the 
disinfectant for two minutes, and after the | 
next half minute a loopful of the latter is inocu- 
lated into the first broth tube, loopfuls from 
the other medication tubes being in turn 
inoculated into their respective broth tubes at 
the rate of one every thirty seconds. By the 
time the fifth broth tube has been inoculated 
from the fifth medication tube, the disinfectant 
in the first medication tube will have acted on 
the test organism for four and a half minutes, 
and after the next thirty seconds a loopful is 
introduced into broth tube 6, and so on. The 
actual test, therefore, occupies seventeen 
minutes, and provides for six 24-minute periods 
of contact in each of the five medication tubes. 
_ It is open to the worker, of course, to adopt 
any convenient method of manipulating the . 
tubes and plugs. The following procedure is 
given for the guidance of the inexperienced. 
The first medication tube is taken from the 
rack, and the contents gently agitated for a 
second to ensure even distribution of the 
bacilli; the plug having been taken out and 
grasped by the left little finger, the tube is held 
etween the back of the left fore-finger and 
front of the second. The corresponding broth 
tube (No. 1) is taken up by the right hand and 
transferred to the left between the thumb and 
forefinger, the plug being extracted and held 
by the little finger of the right hand. The tubes . 
now being in position for inoculation, the needle, __ 
which should have been sterilised before the 
tubes were touched, is introduced into the. 
medication tube, from which a loopful is taken 
and inoculated into the broth tube. The needle 
is sterilised in the flame (placed to the right). 
and pushed with a movement of the thumb well 
up between the first and second fingers of the 
right hand; the plugs are then replaced, the 
medication tube going back to the rack while — 
the broth tube is subjected to a gentle agitation — 
and placed in a wire basket on the right of the 
rack. This basket containing, the thirty inocu- 
lation tubes and test form giving particulars 


- of the dilutions, etc., is nów placed in the 
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incubator where it is allowed to remain for 
forty-eight hours at blood heat; when the 
results are read off. A moment’s consideration 
of the manner in which the test has been con- 
ducted will suffice to indicate where the results 
of each sub-culture should be placed in the table. 

The following details of a test of a disinfectant 
marked “ A ” show the form in which the results 
are set out; incidentally it shows the degree of 
refinement to which the test can be carried 
with a little practice and care. 
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a modification of the Rideal-Walker method ; 
and for coal-tar disinfectants added a chemical 
analysis. ‘The latter is proceeded with thus: 
The soluble soaps or ‘resins are converted into 
jnsoluble barium compounds. Phenols, cresols, 
and higher phenols, are soluble in the-resulting 
alkaline solution. Lime might be used, but it is 
less soluble in water than baryta. 

A few grammes of the disinfectant are hydro- 
lysed by stirring with water, and baryta water 
in excess is added. The- germicidal body is 


B. TypHosus, 24 HOURS’ Brora CULTURE AT 87° C. 
Temperature of Medication 15° C. to 18° C. 


Time culture exposed to action of disinfectants 


ad 


Sub-Cultures. 


(minutes). 
Sample. Dilutions. 
Period of 
24 5 T4 10 123 15 Incubation, | Temperatare. 

A 1 : 1900 x 48 hours 37° C. 

9 ie 1 : 2000 X x . ” 3 

ja 1 : 2100 x X~ X ” ” 

9 1 : 2200 x x x x ” ” 
Carbolic Acid 1: 120 x x - 5 T 


.. Rideal-Walker coefficient = 


The strength or efficiency of the disinfectant 
under test is expressed in multiples of carbolic 
acid, and is obtained by dividing the dilution of 
the disinfectant showing life in two and a half 
and five minutes by the carbolic acid dilution, 
which, of course, must show the same result. 
In the present instance this “ figure of merit,” 
or Rideal- Walker coefficient is’16: 6. 

To avoid annoyance and loss of time caused 
by aerial contamination of tubes, etc., it is 
advisable to conduct the test in a room free 
from draughts ; a further safeguard is provided 
by spraying or swabbing the floors and benches 
with an efficient disinfeetant solution. Needless 
to add, all pipettes, etc., must be rigorously 
sterilised before use. 

In this, as in all other arbitrary tests, the 
need for strict observation of the conditions of 
the test is imperative. It has always been 
found that when discrepancies in results 
obtained by the Rideal-Walker test were 
investigated one or more of the conditions called 
for in the test had been ignored. Bullock’s 
heart, e.g., used in the Lancet method for making 
broth, sharply depressed all coefficients. 

In 1909 the Lancet Commissioners published 
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dissolved in the baryta, and rapid separation of 
resins and soaps joined with baryta occurs. The 
mixture is filtered. The filtrate contains, 
phenolic bodies ; the residue fatty acids, resins, 
and oils. Acetone removes the neutral oils 
from the residue. Filtration of the acetone 
mixture leaves the soaps and resins as a powdery 
barium compound. This residue is treated with 
HCl, when free fatty acids and resin separate, 
and may be taken up in ether and estimated. 

For estimation of the phenolic bodies 10 
grammes of the disinfectant are shaken with 
100 cc. of water ; 15 grammes of barium hydrate 
crystals are added ; and the whole is boiled for 
half an hour under a reflux condenser. The 
mixture is cooled and filtered by the aid of a 
water-pump through an asbestos plug. The 
residue is washed with warm baryta solution 
and filtered. The filtrate is made up to 300 ce., 
and an aliquot portion—say, 50 cc.—is treated in 
a separation funnel with HCl and CaCl, The 
liberated phenols are extracted with ether, the 
ether is evaporated, and the residue weighed for 
phenolic bodies. 

The residue is then dissolved in NaOH and 
excess of Br in soda added, the amount of thè 
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Br in soda being determined by a previous 
experiment (Koppeschaar). -The excess of 
bromine is estimated by replacing it with 


iodine and titrating the latter with 7 ae = thio- 


sulphate. The amount of bromine eae is 
calculated into its equivalent phenol. If the 
phenolic body present be carbolic acid its amount 
will correspond with the figure found. It is 
concluded that the greater the disagreement in 
the Br figure found and that corresponding with 
earbolic acid, the greater the germicidal efficiency. 

The residue from the baryta treatment, 
treacly when soap is present, hard and firm 
when resins are present, contains the neutral 
hydrocarbons, fatty acids, and resins. - An 
attempt is made to separate these by the aid 
of acetone, HCl, ether, ete. 

‘The water is taken up in 10 per cent. sulphuric 
acid in the presence of petroleum and read off 
by volume. 

The alkalies are determined in the ordinary 
way by ashing and titrating with standard acid. 


I have shown elsewhere that this lengthy . 


process may be advantageously replaced by the 
‘following short method, which can be completed 
in an hour. 

. To get the . percentage composa ha 


i tionally distil 100 grammes of the.disinfectant.. 


Measure the water and weigh the phenolic 
bodies. Below 270°C. resin gives no trouble, 
aS any. resin spirit present (never more than 


5 per cent. in resin soaps) is in union with 


alkali, and resin oils. boil between 300° and 
400° Œ. Should a small quantity of neutral oil 
come over, which rarely happens, it may be 
separated with the phenolic bodies by washing 


with: soda and subsequently splitting off the - 


phenolic bodies with H,SO,. | 
Hive grammes. of the disinfectant are 
incinerated, resulting in Na,CO, or K,CO,. The 
residue is lixiviated with water, filtered, titrated 


with standard HCl and calculated as Na,O or. 


K,O: the weight of the chloride will at once 
= determine whether one is dealing with K or Na. 
- As the residue in the distillation retort consists 


of anhydrides of fatty acids or resin acids, or of: 


both; of the form. 


eseosceacos’ 


R. CO | | ONa | 
R. 000 | : Na: 


it is plain that in the original disinfectant those 
- anhydrides plus H,O are equivalent tothe Na,O. 
Hence 5 grammes disinfectant minus weight of 
Na,O equals fatty acids plus resin in 5 grammes. - 
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If the fatty acid and resin figures are required 
separately, they can be easily worked out from 
the retort residue by Twitchell’s method. 

The bacteriological portion of the method is 
carried out as follows: A 1 per cent. solution 
or emulsion of the disinfectant is made as stock. 
Glass pots fin. diameter and 24 ins. high are used 


instead of test-tubes for seeding with bacteria ; 


these are uncovered, as the secondary culture 
tubes contain McConkey’s culture medium. 

The seeding of the disinfectant and conveyance 
of samples of the mixture to the secondary 
culture ‘tubes are effected by hemispherical 
platinum spoons 8 mm. in diameter. In order 
to heat and cool these spoons in the requisite 
intervals of time it is necessary to have four in 
use in series, and to employ a double wheel and 
delivery frame. As each spoon after use is 
placed in position in a pair of notches in the 
wheel and brought into the Bunsen flame, the 
wheel revolves, moving the spoon previously 
sterilised into position to cool; and so with 
the series. Asaspoonis placed omthe apparatus 
a sterilised and cooled spoon is automatically 
delivered on the frame ready to be picked up 
for use. 

..The dilutions of disinfectant having been 
made from the stock, 5cc. ‘are placed in the. 
labelled pots; and-these are seeded one after 
the other with spoonfuls of emulsion of B. coli. 
In taking out the seeding material, it is recom- 
mended that the spoon should be withdrawn 
each time at the same speed, otherwise unequal 
quantities of material will be carried. At the 
end of two and a half minutes samples are 
taken in turn from each pot, beginning with 
the strongest, and placed in the secondary 
culture tubes lettered to correspond. The 
process is repeated after 5, 73, 10, 125, 15, 20, 
25, and 30 minutes. Immediately after the 
unknown disinfectant is thus worked through 
the carbolic acid control series is proceeded with 
in the same manner. 

Incubation is carried out for forty-eight hours. 

The coefficient is calculated as follows: The 
figure representing the percentage strength of 
the weakest lethal dilution of the carbolic acid 
control is divided by the figure representing 
the percentage strength of the weakest lethal 
dilution of the disinfectant tested. This is done 
at the two-and-a-half minutes and the thirty 
minutes’ line, and the mean of the resulting 
figures taken as the carbolic acid coefficient. 

This method has been criticised by Hewlett 
and also: by Rideal. 

Both the Rideal- Walker and Lancet uand 
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have been criticised by Anderson and McClintie 
of the United States Public Health Service, 
who conclude that neither is as good as it 
might be. 

After pointing out the modifications in the 
Lancet method of the original R.-W. method— 
viz., increased number of dilutions (sometimes 
as many as twelve tubes being inoculated in 
each two-and-a-half minutes’ interval), exten- 
sion of the time intervals from fifteen to thirty 
minutes, use of B. coli and McConkey’s medium 
for B. typhosus and R.-W. broth, increased 
amounts of mixture of culture and disinfectant 
transferred to the subculture tubes, and the 
method of determining the coefficient—they 
remark that it is well known that there is a 
greater variability in the different strains of 
B. coli than in the different strains of B. typhosus, 
and, therefore, there will be less variation in the 
different laboratories if B. typhosus be employed. 
They further remark that bile-salt media have 
a greater restraining influence on attenuated 
organisms of the typhoid-colon group, such as 
are found after exposure to the action of 
disinfectants, than is the case with extract broth 
of reaction plus 1-5; that in the Lancet method 
there seems to be no rule as to the rate of 
decrease in strengths of dilutions of disinfectants 
to be tested; that the lengthening of the time 
for the performance of the test to thirty minutes 
has no particular advantage; and that the 
special apparatus interferes to some extent with 
the general employment of the method. 

In their criticism of the R.-W. test it is 
difficult to believe that Anderson and McClintie 
read the literature of the subject before reaching 
their conclusions. Their great objection to the 
method is what they are pleased to call the 
latitude allowed in determining the coefficient, 
and in this connection they set out three tables 
as typical examples of the results of the method, 
not one of which would be recognised as a R.-W. 
table by anyone familiar with the method. 
Two dilutions of the phenol control appear in 
each of these tables, instead of one as called for 
in the R.-W. test; and ratios are obtained by 
comparing the action of postulant and control 
at two and a half, ten, and fifteen minutes, 
whilst the authors have repeatedly stated that 
ratios should be taken at five minutes only. 
Equally curious is the objection to the drop, 
which is described as too indefinite, although 
for years it has been standardised at 0:1 ce. 
They criticise the temperature at which the 
test is conducted, but do not quote any experi- 
ments to show that the difference in results 
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obtained within a varying limit of two degrees 
is other than negligible. 

It cannot be too clearly stated that any 
variations in results obtained by two workers 
observing the conditions of the R.-W. test 
arise out of failure in some respect on the part 
of the worker and not out of the method. 

The essential feature of the method is the 
comparison of the strength of disinfectants 
which kill B. typhosus in a definite time under 
carefully standardised conditions with the 
strength of pure phenol solution necessary to 
accomplish the same results under the same 
conditions. But no method of standardisation 
yet proposed can give us any information con- 
cerning the strength of disinfectant, time of’ 
application, etc., necessary for a given case of 
disinfection in “actual practice. The special 
conditions in each case will demand special 
strength, time of application, etc., according to 
the circumstances obtaining in that case. 

The dead organic matter constantly found 
associated with germs exercises a potent influence 
in lowering the coefficients of all disinfectants, 
some more, such as the permanganates and 
hypochlorites, some less, as the better class of 
emulsionised phenolic bodies. Such lowering 
of coefficients was demonstrated by Kenwood 
and Hewlett, Fowler, Chick and Martin, and 
others. 

Chick and Martin suggested the introduction 
into the test of 3 per cent. dry powdered human 
feces. Fowler suggested the introduction of 
urine. Sommerville and Walker experimented 
with 1 per cent. solutions of blood, blood-serum, 
mucin, casein, peptone, gelatine and starch. 
These observers found that the coefficients of 
all the phenolic bodies tested fell on addition of 
all these organic solutions, with the exception 
of gelatin. In the latter case the coefficient 
rose slightly. This is an instance demonstrating 
the importance of the emulsion in the process of 
disinfection. The addition of 1 per cent. gelatin 
emulsion to. the disinfectant emulsion may have 
intensified the Brownian movement of the 
latter to: a degree sufficient to increase the 
germicidal value. Whatever the explanation of 
the phenomenon may be, the germicidal rise 
holds only for dilute emulsions of gelatin. 

The introduction of a standardised test has 
brought about a marked rise during thé past 
few years in the germicidal values of higher- 
grade emulsionised phenolic compounds sold in 
this country. This is a step in the right direc- 
tion. On the other hand, the test has been used 
in several cases to advertise nated values. 
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The outlook for internal disinfection or 
chemo-therapy along the path opened up by 
Ehrlich and Hata is bright. In the everyday 
disinfection of the surface of the body and 
its excretions, clothing, dwellings, etc., results 
should be stringently tested by careful bacterio- 
logical investigation of the matters disinfected. 
Much of the routine disinfection of to-day, 
performed as it is in a perfunctory manner, 
and unchecked bacteriologically in the matter 
of resulis, is waste of time and money. 
The outlook here is not bright; and until 
the public is educated in the meaning of 
infection and disinfection, and recognises the 
advantages to be derived from an intelligent 
and enlightened use of efficient germicides, it is 
hardly to be expected that the position will 
greatly improve. If properly handled by 
competent teachers, these subjects would form 
interesting and useful chapters in general 
education. And to education more than to 
governments we look for reform. 


THE PRESERVED MILK INDUSTRY 
OF NEW ZEALAND. 


The production of condensed and powdered 
milk is assuming importance in New Zealand, 
and during 1910, 235,590 lbs. of preserved milk 
were exported to other countries, of which the 
United Kingdom took 185,812 lbs., the remain- 
ing shipments going chiefly to Australia and the 
South Sea Islands., According to the reports of an 
American Consular officer on special service in New 
Zealand, the powdered milk of the Dominion is 
apparently gaining considerable reputation on 
account of its nutritious and keeping qualities. 
Much attention has been paid to perfecting the 
process of preparing powdered milk, so as to elimi- 
nate the difficulty which usually occurs in preserved 
milk preparations, the rising of the fatty globules 
to the top when mixed with water. The powdered 
milk is said to be very digestible, and suitable for 
infants’ food, as it is thoroughly sterilized, and 
contains no cane or beet sugar; also the casein, in 
the process of drying the milk, is divided into 
fine particles, as it is in human milk. Powdered 
milk as produced in New Zealand contains about 
26 per cent. butter fat, 22:9 per cent. proteids, 
42°3 per cent. milk sugar, and 5°6 per cent. 
mineral salts. It consists of a flaky powder of 
cream colour. Very complete sterilization is ob- 
tained during the process of drying off the water, 
but little or no alteration occurs in the essential 
elements of the milk. The milk is dried within 
two hours of its being drawn from the cow, the 
cans into which the milk is received having 
previously been washed in lime water, then in cold 
water, and finally sterilized with steam. Tuber- 
culosis is guarded against by veterinary inspection 
of the cows and also by the sterilization of the 
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cans, which ensures the destruction of all bacilli. 
One kind of powdered milk is made entirely from 
skim milk, and is used largely in biscuit factories, 
and in the manufacture of milk chocolates, for 
which purpose it is exported to England. The 
powdered milk sold chiefly for infants’ food and 
for use with tea or coffee is a desiccated milk to 
which cream and lactose have been added. This 
milk is now recommended by local physicians as 
superior to any of the imported preserved-milk 
preparations. The New Zealand method of eva- 
porating milk into powdered form has lately been 
introduced into Australia. It is anticipated that 
the development of this industry will still further 
increase the prosperity of the dairying interests of 
Australasia, especially as it may add considerable 
value to skimmed milk, which has hitherto been 
used as food for pigs. 


THE PEARL FISHERIES OF CEYLON. 


The pearl fisheries of Ceylon are situated in the 
Gulf of Mannar, near the extreme north-west 
corner of the island, and the banks most famous in 
times past lie close to the shore near a place called 
Marichchukkaddi. The Ceylon pearl oyster is of 
the same variety as the so-called pearl oysters 
found in the Persian Gulf and in Japanese waters, 
but quite unlike the pearl oysters of Australia and 
Burma. The latter are very large and have 
beautiful nacre or mother-of-pearl, which is vald- 
able and for which they are extensively fished 
quite apart from the search for pearls; but the 
Ceylon variety has little nacre and no commercial 
value aside from its pearl-bearing. Tradition says 
that King Solomon’s pearls were from Ceylon and 
the Phoenicians came to the coasts for them. The 
earliest mention of pearl fisheries in Ceylon occurs 
in the Rajavali Chronicle 306 B.c., where they are 
spoken of as being near Colombo and being 
destroyed by an inundation. Pliny also mentions 
them, and the Tuticorin fisheries are spoken of in 
the “ Vishnu Purana.” Albyrauni, who lived in 
the eleventh century, states that in his time the 
fisheries suddenly became exhausted. There is no 
record of pearl-fishing during the Portuguese occu- 
pation of Ceylon, but during the 140 years it was 
oczupied by the Dutch there appear to have been 
at least four important fisheries, in 1732, in 1747, 
in 1748, and in 1749. 

Under British administration the Master At- 
tendant of the Port of Colombo has been and is 
now the inspector of the pearl banks, while the 
Government agent of the Northern Province is 
superintendent. According to the American 
Consul at Colombo, until recent years a good deal 
of mystery was purposely allowed to enshroud the 
pearl banks; the beacons or marks were erected on 
the shore, and the difficulties of locating the banks 
were increased wherever possible, probably to pre- 
vent poaching, but certainly with the effect of 
adding a romantic interest in the public mind to 
the pearl fisheries. The potential paars or oyster 
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beds are formed by an amalgam of coarse granite 
sand and old oyster shells cemented together with 
coral lime. On these paars there is little, if any, 
movement of sand, and were it not for the fish 
that prey on them the oysters would thrive. 
Immediately off the paars the sand moves in 
gigantic loose waves, and oysters falling into this 
are immediately covered up and destroyed. Among 
the predatory fish the stinging ray, or skate, seems 
to be the most voracious enemy of the pearl oyster. 

The life of a pearl oyster is not more than eight 
years, and from about its third year it seems to be 
more productive both in number and size of pearls. 
Very few three-year old oysters contain anything 
larger than the seed-pearls, but if a bed could be 
fished just as the oysters were dying off from old 
age the pearls obtained would be many and large. 
The oyster attains its largest circumference at its 
fourth year, but thickens afterwards and increases 
in weight. True pearls, which are the results of a 
disease and not due to the admission of foreign 
matter into the shell, are formed in the intestines 
of the oyster; and when they reach a size to cause 
it great discomfort, the bivalve either dies or forces 
the pearl towards the opening between the valves, 
where it is usually halted and retained, to increase 
in growth, by a transparent membrane. Very 
large pearls are rarely found on the Ceylon banks. 
A dead pearl loses its weight and becomes dull- 
brown in colour. 

When a fishery is established and the divers have 
arrived, they are divided into two parties and fish 
on alternate days. They are allowed one-third of 
their catch in payment, while the Government sells 
the remainder by auction on the beach the evening 
they are caught. The oysters are then placed in 
private kottus, or enclosures, by their purchasers, 
and allowed to rot for eight or ten days in a recep- 
tacle—generally a wooden canoe —which is covered 
over to shade the oysters from the sun, but enables 
the flies to obtain free access and assist in the 
rotting. After this the mass is washed with clean 
water, the shells and stones picked out, and the 
residue spread on lengths of black calico to dry. 
During the drying process it is picked over again 
and again, and carefully scrutinised for the smallest 
pearl. The apparatus used for classifying the 
pearls is a series of brass colanders which are 
called baskets. There are ten or twelve sizes of 
these baskets or sieves with holes in them varying 
from a little larger than a pea to the size of a 
pin-head; and through these the pearls are sifted. 
The larger pearls are all found in the sifting, but 
multitudes of the tiniest seed-pearls are left in the 
sand near the washing-places, and for months after 
a fishery is over and the camp abandoned to desola- 
tion jungle men and women may be seen scouring 
the sand for these treasures. 

It is only possible to fish the Ceylon oyster from 
early in March to late in April owing to the mon- 
soons. All the facts collected, during recent years 
show that a more than normal fall of spat, which is 
the infant oyster in a floating state, is dependent 
on the presence of oysters on the Tuticorin side of 
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the Gulf of Manfiar and a continuous strong 
monsoon during July and August, which establishes 
a drift current of sufficient power to carry the 
floating spat safely through the Paumbeu Pass to 
the favourable Marichchukkaddi Banks. Before a 
fishery is settled upon, the inspector has, in the 
previous November, to lift a sample of about 20,000 
oysters, extract the pearls by- rotting, and have 
them valued. The valuation at this point is done 
by native Moormen jewellers by secret hand-clasps 
under a cloth. After sifting and weighing the 
gems through brass sieves and on delicate scales, 
the value is fixed upon in old Portuguese or Dutch 
coinage, according to tradition, and afterwards 
reduced to the coin of the realm. This practice is 
invariable, although the valuation so determined 
has very little relation to the real market value of 
the sample upon which it is established. 

The examination and inspection of the pearl banks 
are carried out by native divers under the superin- 
tendence of the inspector of pearl- banks, who also 
checks and verifies the divers’ reports as to the 
nature of the bottom, number of oysters present, etc., 
and sometimes himself inspects in the diving-dress. 
The inspection boats, six-oared whalers, start from 
the windward side of the area to be inspected-and 
work across the wind east and west, between the 
buoys, which are laid down north and south-east 
and west, in such a manner as to direct the boats 
on their east and west courses, and prevent their 
getting out of position. Hach coxswain is pro- 
vided with a chart on which the result of each dive 
is recorded with the soundings, the signs shown on 
the chart being used to represent the nature of the 
bottom, etc. The smaller charts, known as cox- 
swain’s charts, are filled in by each coxswain as 
each dive is made, and they are transferred by the 
inspector to the larger chart. 

At a fishery each boat contains ten divers who 
work five at a time, and each pair has one 
attendant called a “ manduck,’’ who rows or sails 
the boat. In addition there is a tindal, a repre- 
sentative of the owner of the boat, and a peon, or 
individual representing Government interests. 
Each boat has five stone sinkers, sometimes rather 
handsomely carved, having a hole at the upper end 
to which the rope is attached. A second rope is 
attached to a small circular frame or hoop, which 
has a coir netting across it. This is called the 
basket. The local basket is shallow, but that of 
the Arab divers of the Persian Gulf has a small 
circumference and is a deep net. When the divers 
are ready they get over the side, place one foot on 
the stone, which is held clear of the side.of the 
boat by two poles fastened at right angles over the 
side of the boat, and a third pole lashed to each 
end of them parallel to the boat Grasping the 
rope to which the stone is fastened and hitching 
the loop of the rope attached to the basket over 
his arm, the diver takes his nostrils in his free 
hand, takes a deep breath, and, slightly raising 
himself to add impetus to his descent, gives the 
signal to the “‘manduck” to let go the rope 
fastened to the stone, and down. he. goes. The 
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instant he reaches the bottom he releases the stone, 
which is hauled up preparatory to the next descent, 
while the diver swimming on the bottom with his 
eyes open grasps all the oysters within reach in the 
limited time at his disposal. 

Occasionally men, either from greed or over- 
estimation of their strength, collapse at the bottom 
and are brought up dead. Arab divers use a sort 
of horn clip with which to close their nostrils 
when under water, but the Ceylon diver holds his 
nostrils with his hand only until such time as he 
reaches the sea bottom. The average time that a 
Tamil remains below is between fifty and sixty 
seconds, while an Arab remains under water be- 
tween eighty and ninety seconds. The diver 
signals to his attendant when he wishes to ascend, 
and is partially pulled up with his basket and rises 
partially by his own initiative. Diving-bells were 
imported for the pearl fishery by Sir Edward 
Barnes in 1825, but neither they nor a European 
in diving-dress can compete with the naked native. 

Tt has been. stated by a fishery expert in Ceylon 
that it is highly desirable that all the rocky areas 
north of Colombo should be annually inspected, as 
it would appear from the immense quantities of 
oyster-shell found in these places that beds of 
oysters have occurred, matured, and died of old 
age without even being discovered or fished. By 
the present methods of fishing it is impossible so 
to deplete the banks as to leave no oysters for 
breeding purposes. Quite a quarter of the stock is 
left on the banks by the divers, and it is not true, 
as frequently stated, that blank years are due to 
over-fishing. Some other reason must be found, 
and it is probable that oysters when spawned on 
these banks are all carried away by the current 
and probably lost, while the Ceylon banks benefit 
for the same reason from the Tuticorin oyster 
banks. The pearl oysters apparently are con- 
tinuously present on the Persian Gulf and Somali 
beds, and fishing is always in progress there. 


THE MUSEUM OF NATURAL 
HISTORY AT NICE. 


The Museum of Natural History at Nice is com- 
paratively unknown to the majority of visitors 
to the Côte d'Azur. Although of modest: propor- 
tions, it contains several collections of more than 
, ordinary interest. It was founded in 1832 by the 
naturalist Jean Vérany, but it was not until 1862 
that it was taken over by the Municipality, and 
subsequently transferred to its present quarters on 
the Boulevard Risso. 

This building, together with the important col- 
lections made by Monsieur Jean Baptiste Barla, 
was, at his death in 1896, bequeathed to his 
native city. Born in 1817 at Nice, Barla, who 
was director of the museum in 1868, was an 
indefatigable worker and collector. He was a 
distinguished naturalist, eminent as a botanist, 
dedicating himself more particularly to the study 
-of mycology. His first work on his favourite 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


September 12, 1913. 


`“ 


subject, “ Les champignons de la province de Nice,” 
published in 1859, may be considered a classic in 
this branch of botanical investigation. This was 
followed, in 1868, by “ L’iconographie des cham- 
pignons,” profusely illustrated. In 1874 he com- 
menced the publication of his great work, the 
“ Flore des Alpes Maritimes,” of which only the 
first seven parts were published. 

First and foremost amongst the contents of the 
museum is the unrivalled collection of models of 
fungi. These casts, some 700 in number, in 
plaster of Paris, the life work of Barla, represent 
in their natural forms and colouring upwards of 
500 different species of these cryptogamic plants. 

Amongst the poisonous varieties examples may 
be found of the Amanita mappa, virosa, etc., the 
Hygrophorus agathosmus, and the Russula alata, all 
of which bear a close resemblance to the originals. 

Of the non-poisonous species, a case contains 
the models of the edible mushrooms that are per- 
mitted by the municipal regulations to be sold in 
the market of this town. These comprise the 
Morchella elata, Hellvella esculenta, Cantharellia 
cibaria, Psalliota campestris, and the Amanita 
casarea, Which latter must not be mistaken for the 
Amanita muscaria, a very deadly poisonous species. 

Besides this collection of models of fungi, the 
Museum contains a very complete series of draw- 
ings in water-colours representing those indigenous 
to the Maritime Alps, the work of the painter 
Fossat, who for many years was associated with 
Barla in delineating not only the latter’s botanical 
specimens, but also in illustrating his studies of 
the fish that inhabit the blue waters of this in- 
teresting coast. The drawings of this artist are 
remarkable for their delicacy of outline, accuracy 
of detail, and perfection of colouring, and will well 
repay a careful examination. 

The large collection of birds, both native and 
tropical, contains specimens of nearly all the 
species found in this locality. Amongst these may 
be mentioned a Flamingo (L. Flamma), shot on 
the borders of the Var, which, previous to the 
embankment of that river and the present in- 
tensive cultivation of flowers and vegetables there, 
was frequented by many rare birds of passage. 

The collection of cephalopods made by Véramy, 
the founder of the museum, is of great interest, 
and contains many fine specimens, such as the 
Galhtenthis armata, and the still more rare Physalia 
pelagica. The herbariums of Vidal, Barla, and 
Vallot, the director of the observatories on the 
Mont Blanc, contain many plants of interest. - 

The collection of insects is disappointing, con- 
sidering that the environs of Nice should be the 
“ happy hunting ground ” of the butterfly collector. 

The Maritime Alps are rich in minerals, many 
specimens of which*are to be seen in the show- 
cases of this museum. 

The geology of the secondary and later periods 
is well represented by the numerous fossils that 
have been found in the neighbourhood. Perhaps 
one of the most interesting of these is the portion 
of the lower jaw-bone of an ‘immense species of 
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crocodile, discovered last year, during one of the 
field excursions of the Société des Naturalistes des 
Alpes-Maritimes, by M. Caziot, the distinguished 
president of this society. This fossil, found 
embedded in the calcareous rocks of jurassic 
formation, near La Turbia, belongs to the genus 
of the Teleosauride, and is the first of the kind, it 
is believed, ever found in France, though remains 
of this extinct reptile have been found in North 
America. This fragment of jaw appears to have 
been furnished with 33 teeth, of which 22 still 
remain attached; they vary in length from 8 to 
10 centimetres (3°2 to 4'8 inches) in length, and 
are from 2 to 8 centimetres (0'8 to 1°2 inches) 
broad. 

For much valuable information respecting the 
flora, fauna, and geology of this interesting country, 
the writer is indebted to the courtesy of M. Caziot, 
the distinguished director, as well as to the staff of 
the museum, to whom he desires to express his 
thanks. 


THE ARABIAN DATE TRADE. 


In Oman there are groves of date palms covering 
an area sixty miles long and averaging two miles 
in width, in the coast country known as the 
Bahtinah ; an estimated half-million trees in the 
Wadi Semail; large groves at Rostock—in fact, 
everywhere where water is to be obtained this 
plant is cultivated. The uses of the product of 
the palm are many. The stems furnish timber 
which, though of a poor sort, is very valuable 
when no other is to be obtained; buds of the male 
palm are considered a great delicacy; the habita- 
tions of all the poorer natives are made of the 
fronds; the fibra of the stem is twisted into 
serviceable ropes; the seeds are pounded and 
made into cattle food; while the fruit is at once 
the staple food of man and beast, and an article 
of export equal in value to all other exports from 
Oman combined. About 15,000 tons of dates, 
valued at over £120,000, are shipped annually from 
the port of Maskat in steamers, and the export in 
native vessels is perhaps as large, for every year at 
the beginning of the season the harbours of the 
gulf are full of dhows and baggalas from the 
Yemen, the African coast, and Zanzibar, waiting 
for cargoes of dates. 

The annual rainfall in Oman is only about five 
inches, consequently irrigation is everywhere 
necessary; and as the methods and appliances 
are very simple, the lifting of the enormous 
volume of water needed involves a tremendous 
amount of labour. In the district of Maskat there 
is one contrivance which is used for this purpose, 
It consists of a sheave fixed some 12 or 14 feet 
above the well, a rope, and a leather bucket made 
with a flexible rent in the bottom, so as to be self- 
emptying. Power is supplied by a bullock travelling 
up and down an inclined plane excavated in the 
ground, and it is possible for one man and beast 
with this appliance to raise a thousand gallons 
over a lift of 20 to 25 feet in an hour, though 
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work is rarely done at such a rapid rate. Many 
efforts have been made to introduce improved 
pumping machinery, but so far without success, 
According to the American Consul at Maskat, date 
trees are propagated solely from offshoots, and 
never intentionally from seed. The young trees 
ordinarily come into bearing the fourth year after 
being set out. Pollination is effected by hand. 
Small crops, principally alfalfa, are grown in the 
spaces between the trees. In Oman, dates begin 
to ripen in May, and from then on until November 
the fresh fruit (rattab) is always to be obtained in 
the bazaars. There are numberless varieties, each 
with a separate name, but not more than half a 
dozen kinds are readily distinguishable by anyone 
but an Arab or an expert. The dates grown near 
salt water are little esteemed, being called ‘‘ donkey 
dates ” from the fact that they are largely used as 
food for these animals. Those from the mountain. 
valleys are prized most highly, the variety known 
as the Hlassa being considered best of all, both by 
natives and Europeans. A prominent date grower 
and dealer in Oman gives the value of an average 
palm at £8, and the annual yield as 400 Ibs. 
of dates. Dry, wet, and hand-selected dates are 
exported. The first are sent to India, where 
they are used as food, and where their consumption 
is prescribed as part of the various social and 
religious observances. The price is about 1d. 
per lb. In harvesting dates which are to be 
shipped as “ wet,” they are piled upon a piece of 
matting spread upon the ground, trampled into a 
compact mass, and then packed in wicker bags 
holding about 100 lbs. The larger part of the 
entire crop is prepared in this manner, and from 
Maskat sent to Mecca, the Yemen, and in enormous 
quantities to India. Recently India has begun to 
take small quantities of hand-packed dates of 
second quality, but the choice hand-selected dates 
are all shipped to the United States, and the 
methods adopted in getting them upon the market 
are entirely different from those prevailing in 
handling any other kind. These dates are of a 
variety known as Fard. They are all grown in the 
Wadi Semail, a mountain valley about seventy 
miles from Maskat, and every one that is fit to ship 
goes to America, their pre-eminence in that market 
being due to their superior keeping and shipping 
qualities. The trade is am old one, there being 
records of sailing vessels from Salem and New 
Bedford leaving Maskat date-laden for New York 
as far back as 1843, and the business is known to 
have existed before that time. The Wadi Semail 
is a perennial stream, and all available land in its 
vicinity is irrigated by a fine system of ditches, so 
old that the Arabs have no tradition as to when 
or by whom .the canals were built. The Fard 
dates—which the natives believe cannot be grown 
outside this one valley—are harvested,in the last 
days of August, and are bought by dealers or taken 
by money-lenders who have advanced funds against 
the crop at a price which usually realises to the 
grower a little more than $d. alb. The dates are 
packed loosely in baskets, and these are transported 
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by camel train, the rate to Matrah being about 
1s. 5d. per 100 lbs. At the Matrah Gate a transit 
tax of 5 per cent. is levied. In the shippers’ 
godowns the dates are carefully inspected, the 
broken and imperfect ones being taken out and 
shipped to India as “ wet dates,” the others being 
packed partly in 12-lb. and partly in 60-lb. boxes. 
This work is done by Arab and Baluchi women, 
who are very rapid at the business. A great deal 
has been written about undesirable conditions that 
are said to prevail in the various establishments 
in which dates are packed, but in Maskat, at least, 
a system of consular inspection has secured an 
improvement, so that all reasonable sanitary rules 
are observed. Each year there are three or four 
date steamers from Bassorah and Maskat direct to 
New York, and these transport the bulk of the 
crop, though both early and late shipments are 
made by way of Bombay and London. 
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THE PRODUCTION AND USES OF 
PAPAIN. 

The fruit of the papaya tree has always been a 
favoured breakfast dish with travellers in the East, 
the Pacific Isles, and tropical regions generally, as 
much for its digestive qualities as for its luscious- 
ness. Its most important chemical constituent, 
papain, has long been known as a vegetable 
digestive. Among Orientals, particularly in South 
India and Ceylon, the digestive qualities of the 
papaya are so well known that the fruit is almost 
universally used, and, undoubtedly, with great 
effect in preventing dyspepsia. The Carica papaya 
grows largely in Ceylon, India, the Hast and West 
Indies, and the Hawaiian Islands, and seems to 
prefer a slightly sandy soil that is not too rich. 
The tree attains a height of twenty to thirty feet, 
and its broad leaves, with the fruit clustering 
beneath, form in a tuft at the top of the tree, The 
fruits resemble small musk melons in size, shape, 
and appearance. They are green when unripe, 
greenish yellow when ripe, with rich yellow flesh, 
and contain in their hollow interior hundreds of 
small, round, black seeds with a flavour somewhat 
like that of nasturtium seeds. 

The flavour of the fruit in the best papayas 
resembles that of a sweet, but rather insipid, 
melon mixed with violet perfume. From the 
fresh milky juice that exudes from both the fruit 
and the tree itself papain is obtained. According 
to the American Consul at Colombo, there are 
several varieties of Carica papaya, and the 
papain derived from the different kinds varies 
accordingly, the best being obtained from the male 
trees of the Ceylon hybrid papawa. The papain 
obtained from the West Indian variety is said to 
be inferior, The digestive and disintegrating 
properties of papain are remarkable. The milk, 
and even the fresh leaves of the papaya tree, will 
render the toughest beef tender in the space of 
two hours. Native cooks invariably wrap tough 
raw beef with the fresh leaves for half an hour, or 


s 
- 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. September 12, 1918. 


apply a’small quantity of the fresh milk directly 
to its surface, or put a piece of the green fruit into 
the raw curry when the beef will not boil soft. If 
a large quantity of the juice is applied to the raw 
beef it reduces it in little over half an hour to a 
pulpy mass that appears as if it had undergone 
partial digestion. Papain is said to be capable of 
digesting ten or twelve times its weight of egg 
albumen at the temperature of the human body. 

There are many other uses for papain. Taken 
in tablet form, or in the form of raw fruit, it acts 
gently but effectively upon the liver and bowels. 
It is also said to remove freckles, and is frequently 
used by the natives of Ceylon asa soap. From its 
power to remove stains in clothes, papain is called 
“melon bleach” by the Cingalese, and they use 
it in the water when washing coloured clothes, 
especially black, which it seems to intensify. In 
the Antilles it is used as a cosmetic, and produces 
clear, satiny complexions. Commercial papain, or 
the crude drug, is a brownish, gummy substance, 
looking like coarse bran or irregular granules of 
gum-arabic. In Ceylon it is prepared by treating 
the juice of the fruit with rectifying spirits, and 
either drying in the sun or evaporating in dry-air 
chambers. The age, sex, and variety of the tree 
are important in determining the quality of the 
dried preparation. Papain is insoluble in water, 
coagulates when heated to 175° F. or when 
exposed long to air, and has an acrid taste and 
acid reaction. 

Commercial papain is prepared in granular and 
powdered forms. The natural colour of the former 
is a light brown, which becomes darker when 
exposed to the air for any length of time. 
Powdered papain is of a light biscuit colour, which 
does not change on exposure to air; a darker- 
coloured powdered papain indicates adulteration 
or improper preparation. Dr. H, Huybertsz, the 
Ceylon authority, states that European and 
American importers object to papain in its natural 
colour, and insist that it be white, or at least 
light. This, he says, is a great mistake, as it can 
only be obtained by bleaching, a process which 
sacrifices therapeutic efficacy for pharmaceutical 
appearance. The taste of papain is slightly saltish 
and somewhat acrid. It has a peculiar, unmis- 
takable smell, and the “feel” of granular papain - 
should be crisp like biscuit, and easily crushed 
between the fingers. When it is doughy or sticky, 
it has been adulterated and badly prepared. It 
has also slight escharotic action, and collectors of 
the fresh juice have the skin of their fingers 
blistered. When mixed with water it has a soapy 
feel. Its adulterations are many and often difficult 
to detect, and range from dough and bread-crumbs 
coated with the fresh juice and dried, to the 
addition of gutta-percha and wild cactus milk, 

At present a crude material is prepared by 
natives in Ceylon, and, containing abundant 
adulteration, is purchased cheaply by local firms, 
who export it as papain or papaya juice. Its 
preparation is primitive, and consists only of 
drying in the sun or over a smoky fire, and of 
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thickening by the addition of starchy matter, such 
as bread, flour, arrowroot, biscuits, etc. Recently 
the native has resorted to the use of a dangerous 
material for use in adulteration, namely, the milk 
from the gutta-percha and wild cactus. The latter 
has irritant properties, acting as a caustic. The 
comparative failure of papain as a therapeutic 
agent is undoubtedly explained in part by the 
sophistication to which it has been subjected. Up 
to a comparatively few years ago the value of 
papain was little understood, and it was mostly 
used in making chewing gums and mucilaginous 
products. Since then the United States, Germany, 
and England have imported considerable quanti- 
ties. In the former country, however, there 
appears to be a preference for the inferior qualities 
from the West Indies; the American importers 
also desire a white or bleached papain, which the 
Ceylon natives are not always in a position to 
supply. Importers, however, could, without much 
difficulty, procure an almost unlimited supply of 
the best unadulterated Ceylon papain if they were 
willing to pay a slightly better price for it than 
for the West Indian product, and would accept it 
in its natural state. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 


Dear Cotton.—The advance of raw cotton to 
higher prices than have been touched for sixteen 
years has, on the one hand, cut off the supply of 
new business. On the other, it has improved the 
value of recent purchases of cloth, of which some 
were made at low rates. A sharp outbreak of 
speculation, following upon the issue of the crop 
reports, is not a new feature of the cotton market, 
and it'is by no means expected that the highest 
levels will be maintained. The opportunity to 
make over 7d. a lb. should be welcome to planters, 
who havea chance this season to obtain some of 
the money that speculators are likely to lose. 
Estimates of the extent of the next American crop 
vary from day to day, according to the construc- 
tions put upon the official report, but a total of 
13 million bales is commonly agreed upon. This 
compares with 14 millions in 1912-13, and 
16 millions in 1911-12, and with the 12 milliens 
and the 104 millions of the two preceding years. 
The importance of the decline is admitted, and in 
view of the large consumption there are prospects 
of higher prices generally for cotton throughout 
the year. 

Fringe-knotting.—The work of sewing in fringes 
upon such articles as tablecloths is done upon a 
modified form of the sewing machine, which takes 
the yarn continuously from the bobbin and cuts 
the fringe to the required length. There is one 
operation connected with fringeing that has still 
to be performed tediously by hand at considerable 
cost in labour, and to this the attention of the 
inventive might be directed. Upon many forms 
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of goods the fringes need to be knotted or bound 
in bunches to provide a neat finish, and this 
monotonous work is done by girls. It is hardly 
conceivable that the ingenuity that gave manu- 
facturers the wrist thread-knotter or the warp 
tying-in machine would be unequal to this separate 
problem. The incentive may be smaller, as fringe- 
knotting is a minor department, but a machine 
would make its own room in the world, and there 
is a felt want for it. 


Carbonised Warps.—The fabric known variously 
as “Resilda’’ and “Permo” is making its way 
back into public favour, after a period of neglect 
induced by a surfeit of debased imitations. The 
singularity of these cloths is that they are woven 
with a twistless mohair warp. To enable the 
mohair to be woven at all it has first to be doubled 
with a cotton thread, and after weaving this thread 
has to be removed. The cloth is given two baths 
in acid solutions, and is passed through a hot air 
chamber, from which it emerges with the cotton 
carbonised or converted into ash. A passage through 
a scrubbing machine removes the ash by friction, 
and after a neutralising treatment in alkali the 
goods are dyed. The weft is botany wool, and the 
twistless warp gives a lissomness not usual in 
mohair fabrics. The surface is crape-like, and 
when manufactured out of materials of good 
quality the fabrics are highly satisfactory in wear. 


Influences of Humidity.—In the Manchester 
Chamber of Commerce testing-house an appa- 
ratus has been set up for maintaining a constant 
degree of humidity in the atmosphere in which 
the counts of yarn and the strength of cloths are 
tested for the purposes of certification. It is 
obvious that moisture has effects both upon the 
relation of length to weight that is expressed in 
the number of the yarn count and upon the 
breaking strain, although generally the errors 
imported by variations of humidity have been 
ignored. Tests made at Manchester establish the 
fact that one sample of yarn of 40’s counts when 
the conventional 7°83 per cent. of moisture is, 
present, may be no more than 39’s on the most 
humid day found in an experiment covering three 
months, or as much as 41’s upon the driest days. 
In other words, natural variation of humidity is 
accountable for an apparent loss or gain of 840 yards 
per lb. from the normal. Natural humidity was 
found to affect the average strength of particular 


samples of wool serge by 14 per cent., of cotton ` 


drill by 12 per cent., and of flax canvas by 
18 per cent. The wool serge exhibited most. 
strength when the relative humidity was at its 
lowest, and the drill and the canvas, of course, 
when the atmospheric moisture was at its greatest. 
It is principally fabrics for official requirements 


that are bought in accordance with their breaking . 


strain, and doubtless the effect of the Manchester 
experiments will be to direct official attention to 
the real importance of condition as to moisture in 
this connection. 
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Warp - printed Goods.—In some warp -printed 
- cottons used for upholstery, and made in Burnley, 
a simple arrangement has enabled the warps to be 
printed upon the usual roller printing machines 
used for cloth. The successive layers of warp upon 
the beam are interleaved with thin paper wound 
from the reel, so that there is the same length of 
paper as of yarn. The paper incidentally prevents 
the setting-off of colours, but its main purpose is 
to ensure that the warp shall unroll in a flat 
web without the familiar clinging of individual 
threads to the layer beneath, which would produce 
numerous faults in printings. Rollers engraved 
for printing cloth have been used upon warps, but 
experience shows that deeper engraving is desirable. 
The employment of a wrapper to separate the 
layers of thread has been patented, and the method 
seems to promise a cheapening of the production 
of the very agreeable effects procurable in weaving 
warps printed in floral designs with unprinted 
cotton weft. 


Secrecy in the Mill.—In general all textile 
manufacturers are more secretively disposed than 
formerly, and less willing to introduce strangers 
within their mills. The degree of reluctance 
varies, and it is confined to no one country, but 
it cannot be thought that the secrecy enforced is 
always a measure of the value or the novelty of 
the processes concealed. In some cases the rule 
is one that has been adopted into the cardinal 
policy of the firm, after the disclosure of an abuse 
of confidence. It would be possible to name one 
large North of England works, not the most 
successful in its line, in which every employee is so 
rigorously secluded in his own department that 
designers of twenty years’ employment have never 
been allowed to see their own work in progress of 
execution. In another, mechanics sent for to 
repair a machine are escorted to their destination 
and escorted back again with strict injunctions to 
speak to nobody. In one works in which .a secret 
process of undoubted value is carried on, visitors 
to an adjoining department are shut in a blank- 
walled cell, The machines are stopped, curtains 
are drawn around them, and until the stranger is 
safely past no work is done. The instance com- 
pares with accounts from Germany of the use of 
armed sentries to protect an elaborate machine; 
a machine, however, that lacked the protection of 
closed windows during the dinner-hour, and that 
was accordingly spied on with effect by a com- 
petitor. Conspicuous precautions place a premium 
upon inquisitiveness, and to that extent may be 
their own undoing. Small matters of arrangement 
and of organisation are those which differentiate 
similar mills from each other in most cases, and 
it is not at all unusual to find manufacturers most 
actively solicitous to conceal the points that least 
matter. 


1 


Manufacturers as Exhibitors.—In one aspect an 
exhibition is a place primarily for the display of 
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articles which cannot be shown by sample, 
and this consideration has a manifest bearing 
upon the attitude of textile manufacturers 
towards international exhibitions at large. 
Their goods lend themselves eminently to sale 
by sample; and the public display is hardly 
at all a means of effecting direct sales, and 
is almost purely an advertising venture. Again, 
the form of display best calculated to impress 
the sight-seer is not the one preferred for 
trade purposes. The case of the manufacturer 
differs in this essential respect from that of the 
machine-maker, whose wares are not portable, and 
the distinction goes to explain why the engineer 
rather than the manufacturer is the greater 
exhibitor. In respect of the San Francisco 
Exhibition some reluctance to participate is 
evident among both classes. San Francisco has 
not hitherto been a market of importance in the 
distribution of textiles; English firms do their 
American business through New York, and their 
South American trade with the established im- 
porters in all the southern republics. Textile 
machinery is used principally on the eastern side 
of the United States, and the representatives of 
machine-making firms visit Mexico and Brazil, 
the two Latin-American countries in which textile 
industry has attained most importance. Exhi- 
bitions have been undoubtedly useful to our 
machinists in the past, but in all circumstances 
they are expensive. The machinery must move 
or it is uninteresting, and there is the cost and 
disposal of material to reckon with as well as the 
expense in wages and the salaries of salesmen. 
Machine-makers as a whole have not been making 
high profits of late, and within recent years have 
spent at Continental exhibitions a sum of money 
that is remembered when proposals for new 
expense are mooted. Collective displays arranged 
as series of tableaux afford the best means of 
impressing the public with the general excellence 
of the goods manufactured within a given industrial 
centre, but it is becoming more difficult to raise 
the funds for these. Upon the evidence of some 
successful exhibitors, the secret of success is 
largely a matter of individual organisation. It 
does not suffice to leave the stall and its attendants 
to look after themselves. Friends and strangers 
have to be cajoled or intrigued into taking an 
interest in one’s exhibit, wires have to be pulled, 
and advertisements arranged to lend éclat and set 
people talking. Textile manufacturers have so 
long despised or ignored the showman’s art that 
they do not appreciate as fully as some other 
traders the latent possibilities in the immateriali- 
ties in which the showman deals. On the other 
hand it can be said freely that there are even 
distinguished exhibition managers who have 
not learned how to accommodate themselves 
to the desires of practical men who make 
textile machinery and are very willing to sell 
it. There are defects of apprehension upon both 


‘sides waiting to be removed by time or new 


developments. - 
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CORRESPONDENCE. 


COAL GAS AS A FUEL FOR DOMESTIC 
PURPOSES. 

I hope it may not be too late to draw attention 
to a fundamental point not hitherto referred to in 
the discussion on Mr. Goodenough’s lectures. 

I submit that he is not entitled to infer that 
because very large numbers of people now use gas 
instead of coal this fact may be taken as proof 
that they find gas not dearer. Challenged on this 
point, Mr. Goodenough falls back for support on 
collateral advantages of gas. In my opinion, and 
in that of many others with whom I have con- 
versed on the subject, the extension of the use of 
gas for domestic purposes is a matter mainly of 
compulsion, due to the extréme difficulties now 
experienced almost everywhere in connection with 
the servant problem. 

All my acquaintances agree with me in the view 
that gas is much dearer than coal. 

And this brings me to the fundamental point I 
wish to raise. What proposal has Mr. Goodenough 
to make that will enable gas users to get the gas 
they want at a very cheap rate? Nowadays they 
do not want an illuminating gas; what is required 
is a heating gas, such as is supplied at the present 
time in South Staffordshire for a few pence per 
thousand cubic feet. Professor Lewes, Chief 
Superintending Gas Examiner for the City of 
London, raised this question in his most admirable 
lectures to the Society about two years ago. 

F. GALT. 


NOTES ON BOOKS. 


WANTED: A MINISTRY OF Fine Arts. By Wynford 
Dewhurst. London; Hugh Rees, Ltd. 1s. net, 


In these chapters, which have been reprinted 
from the Arf Chronicle, Mr. Dewhurst brings a 
heavy indictment against the British nation in its 
treatment of matters relating to art. We spoil 
some of our finest sites by buildings like Charing 
Cross Station or Ludgate Viaduct; we isolate the 
Marble Arch by setting it apart on an island 
refuge, so that if leads to nowhere; we have the 
greatest difficulty in making a respectable entrance 
from Trafalgar Square to the Mall; when we 
celebrate a jubilee, or receive a distinguished 
foreign visitor, we line the streets with the 
tawdriest of bunting; and what is to be said of 
the great and hideous advertisement hoardings 
which mar some of our finest bits of scenery ? 
The National Gallery receives from the Govern- 
ment the sum of £5,000 a year for the purchase of 
pictures, a sum which, as Mr. A. J. Balfour re- 
marked, has become ludicrous when one considers 
the prices annually fetched by the great master- 
pieces in the markets of the world. 

There can be no doubt that as a nation we are 
not conspicuous for our appreciation of art. Is 
there any remedy? And if so, what is it? 
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Mr. Dewhurst, who has been intimately acquainted 
with French art and artists during the last twenty- 
five years, thinks that our hope lies in the estab- 
lishment of a Ministry of Fine Arts similar to that 
which has done such good work across the Channel. 
The French department is directed by an Under- 
Secretary of State, who is responsible to Parlia- 
ment. It deals with inspections, special missions, 
the teaching of art, State manufactories, etc. The- 
sum of £56,000 is spent annually on art education ; 
£85,000 is voted to the theatres (including the 
Opera House, £32,000; the Opéra-Comique, £12,000; 
the Comédie-Frangaise, £10,000; the Odéon, £4,000; 
the Conservatoire of Music, £4,500); £45,000 is 
allocated to manufactures ; and an average of some 
£40,000 for the purchase of works of art. 

Whether the establishment of a Ministry of 
Fine Arts at Westminster would have all the effect 
that Mr. Dawhurst seems to expect, and convert a 
nation of shopkeepers into an art-loving people, or 
even appreciably raise the status of the artist in 
the public eye, is not quite clear. But certainly 
the time is ripe for a full discussion of the subject. 
The Prime Minister has stated that the subject 
of purchase by the Government of irreplaceable 
pictures by Old Masters has been under his con- 
sideration for some time, and there is, a very 
general feeling that something should be done to 
cure the apathy from which we are suffering. 
Mr. Dewhurst makes out a very strong case for 
his new Minister, and his book should be wel- 
comed by all who have at heart the interests of 
art in this country. 


Heating Systems. By F. W. Raynes. London: 
Longmans, Green & Co. 10s. 6d. net. 


Mr. Raynes is the lecturer on heating and 
ventilating at the Royal Technical Gollege, 
Glasgow, and he treats his subject—the design of 
hot-water and steam-heating apparatus — in a 
comprehensive and scientific manner, A short 
introduction is devoted to the latest theories of 
ventilation—theories which were ably put before 
the Society last year by Professor Leonard Hill, 
who has done perhaps more than anyone living to 
investigate the problems connected with this 
subject, and has gone far to prove that one’s 
comfort depends not so much upon the chemical 
purity of the air as upon its being kept continually 
in motion, - 

The various systems of heating are carefully 
described, and while the theoretical side is not 
neglected special attention is directed to the 
practical aspect of the work, A good deal of 
attention has also been paid to the economical 
problems, especially in connection with the heating 
of works or industrial buildings, This portion of 
the book should make it useful to the professional 
and business man, as well as to engineering 
students, 

The volume is very fully illustrated, a special 
feature being the large number of charts designed 
to show the capacity of various systems, 
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GENERAL NOTES, 


HOARDING IN Inpra.—In the course of his 
report on the Operations of the Paper Currency 
Department in the Bombay and Karachi Circles 
for 1912-18, Mr. A. Montagu Brigstocke has some 
interesting remarks on the disappearanee of gold 
in India. Practically 9 million pounds of gold 
have been absorbed in the Bombay Presidency 
during the past 18 years. Of this nearly 14 million 
was absorbed in the first year when gold was 
freely available, and nearly 4 millions in the last 
three years. With regard to“ the evergreen subject 
of hoarding,” statistics are naturally of little use. 
Some of the gold absorbed goes into new hoards 
as the wealth of the people increases; some of it 
displaces silver in old hoards, In spite of the 
large amount of gold which has disappeared, how- 
ever, Mr, Brigstocke is of opinion that, especially 
on the eastern side of India, where the rise and 
growth of swadeshi banks, financing corporations, 
and industrial concerns has been remarkable in 
recent years, there is much less tendency to hoard 
and a greater inclination to invest money pro- 
ductively than used to be the case. 


JAPANESE NAVEL ORANGES.—Over one thousand 
boxes of navel oranges grown in Japan were ex- 
ported last winter to the United States. Japanese 
navel oranges have recently been exported in con- 
siderable quantities to Australia, where, on account 
of their cheapness, they have successfully competed 
with the Californian navel oranges for that market. 
Three years ago these oranges were seldom seen in 
the markets of northern Japan, and their price 
prevented an extensive sale. Navel oranges grown 
in Kyushu and the southern parts of Hondo are 
now to be had in every part of Japan at prices 
ranging from ninepence to one shilling and three- 
pence per dozen, according to quality. Japanese 
navel oranges are good in quality, thin-skinned, 
juicy and sweet, and the trees do not seem to have 
scale diseases. The Nagasaki prefectural authorities 
have given the following statistics of production of 
navel oranges for 1911:—Nagasaki, 158,114 lbs.; 
Fukuoka, 298,328 lbs.; Oita, 425,742 lbs.; Saga, 
56,933 lbs.; Kumamoto, 216,762 lbs.; Miyazaki, 
64,200 lbs.; Kagoshima, 324,178 lbs. The total 
production in Kyushu was 1,544,257 lbs. ; and for 
the whole of Japan, 10,549,522 lbs. As the yield 
of navel oranges in all Japan in 1909 was 5,375,948 
lbs., the increase two years later to 10,549,522 Ibs. 
is noteworthy. The planting of navel oranges is 
rapidly extending, and if the quality of the fruit 
improves with the growing importance of the 
business, the Japanese navel oranges may be looked 
upon as a formidable competitor of the Californian 
product in Australian and New Zealand markets. 


Tse BELGIAN Lace AND GLOVE INDUSTRIES.— 
According to the latest available statistics, there 
are 47,000 lace-makers in Belgium, all of whom 
work at their homes. To this number shouid be 


JOURNAL OF THE ROYAL SOCIETY:-OF ARTS. 


\ 


September 12, 1913. 


added about 3,000 girls and women in the Govern- 
ment and religious schools who are learning to 
make lace, or who are there to perfect their 
training. The principal laces made in Belgium 
are the Brussels, Venetian, Malines, Lille, Parisian, 
Valenciennes, Bruges, and Flanders, all of which 
are fine products and command good prices. Paris 
is the largest and most important market, and a 
large quantity is exported to the United States 
and elsewhere. For the medium and ordinary 
kinds, such as Cluny, and all laces used to trim 
undergarments, furniture, curtains, etc., the United 
Kingdom and the United States are the principal 
markets. The Belgian lace industry has advanced 
greatly in the last few years, and the present year 
promises to be the best, on account of. the new 
styles favouring the use of lace, The industry 
owes its prosperity largely to the very low cost of 
hand labour, the uniformity of the work, and to 
the great variety of laces produced. Brussels is 
one of the four important centres for the manu- 
facture of high-priced gloves, Grenoble, Paris, and 
Luxemburg being the other centres of equal or 
greater importance. Belgium exports gloves princi- 
pally to Great Britain and to the United States, 
where Brussels gloves are highly regarded. French 
gloves have the preference generally in Russia and 
other parts of Europe. Belgian gloves were 
formerly sent to the Netherlands in considerable 
quantities, but very few are now sent there. 


THE GROWTH OF THE RUSSIAN CHEMICAL 
iInpustry.—The chemical industry appears to be 
rapidly developing in Russia, with the result that 
imports of many foreign products are decreasing. 
The manufacture of soda offers a striking example 
of this progress. Soda used to be imported to the 
extent of thousands of tons annually, but now 
Russian soda is almost exclusively to be found on 
the market, In 1905, 50,000 tons of calcined soda 
were required by Russia. Since then the con- 
sumption of this article has developed, and in 
1911 it amounted to 90,000 tons ; i.e., during seven 
years the consumption increased by 80 per cent., 
while the imports have not exceeded 1,600 tons per 
annum during the last five years. The production 
of caustic soda has also increased; 40,000 tons 
were manufactured in 1908, and 50,000 tons in 
1911, an increase of 25 per cent. in three years. 
During the last five years Russia’s imports of 
caustic soda did not exceed 600 tons. Nearly the 
whole supply of bi-carbonate of soda on the Russian 
market is manufactured in Russia. In 1898, 
100,000 tons of sulphuric acid were manufactured 
in Russia, 165,000 tons were manufactured in 1908, 
and in 1911, according to a statement of the 
Ministry of Finance, the manufacturing of the 
so-called ‘‘camera’’ sulphuric acid amounted to 
235,000 tons, which shows an increase of 42 per 
cent. during the last three years. The yearly 
importation of sulphuric acid (vitriol) amounting 
formerly to 17,000 tons, increased from 1907 to 
1911, but still it is not large compared with the 
quantities manufactured in Russia. 
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NOTICE. 


EXAMINATIONS. 


The programme of the Society’s examinations 
for the coming year is now ready, and copies 
have been sent to the examination centres 
throughout the United Kingdom. (These now 
number nearly 500.) 

The programme contains the regulations, 
time-table, syllabuses for all subjects, the papers 
seb in 1913, together with the examiners’ 
reports on the work done, and a summary of 
the results. 

Copies may be obtained on application to the 
Secretary, price 4d., post free 6d. 

The examinations are arranged under the 
following stages: Stage I. — Elementary ; 
Stage II.—Intermediate; Stage ITI.—Advanced. 

The examinations will commence on Monday, 
March 28rd, 1914, and will extend over seven 
days, ending Tuesday, March 81st. 

The subjects ‘‘ Theory and Practice of Com- 
merce ” and “ Dutch” will be added in the 
Advanced and Intermediate Stages, and the 
subject of “ English ” in the Elementary Stage. 

The other subjects include :—Book-keeping, 
Accounting and Banking, Shorthand, Type- 
writing, Economics, Précis-writing, Commercial 
Law, Commercial History and Geography, 
Arithmetic, Business Training, Handwriting, 
and Modern Languages. 

In the Advanced and Intermediate Stages 
First and Second -class Certificates will be 
granted in each subject. 

In the Elementary Stage certificates will be 
given in each of the subjects enumerated. 
These will be of one class only. 

Certificates of proficiency will be granted in 
each stage to candidates who pass in certain 
specified subjects during a given period. 

In Rudiments of Music Higherand Elementary 
Certificates will be given ; in Harmony Higher, 
Intermediate, and Elementary Certificates. 


A fee of 2s. 6d. will be required by the 
Society from each candidate in each subject 
in the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and 1s. for each additional subject 
taken up by the same candidate. The fees for 
Harmony and Rudiments of Music are the 
same as for Stages IT. and III. 

Medals and Prizes are offered in each subject 
in Stages II. and III. Full particulars will be 
found in the programme. i 

Examinations are also held in the Practice 
of Music, and Viva Voce Examinations in 
French, German, Spanish, Portuguese, and 
Italian. For information as to these examina- 
tions reference should be made to the pro- 
gramme, 


CHARCOAL IRONWORKS. 
By Henry B. Wueattey, D.C.L., F.S.A. 


Part I. 


The history of the ancient ironworks of the 
country is one of considerable interest, and 
worthy of a fuller treatment than has as yet 
been accorded to it. Writers upon the general 
history of iron manufacture have not over- 
looked the early history, and have given 
particulars of its gradual growth; but the 
further details of the history of nearly eighteen 
centuries of iron manufacture, before perfection 
in the methods of using coal had conquered the 
field, seem to need a more full and special 
treatment. 

Most of the forges were situated in the neigh- 
bourhood of large forests where a sufficient supply 
of charcoal was to be obtained, but the continual 
toll of the furnaces caused in course of time a 
serious depletion of the woods of the country, 
thus raising feelings of great public anxiety, and 
producing a large number of Acts of Parliament, 
which, however, were not very successful in 
staying the evil. 
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I.—Sussex,. 


For several centuries the most important of 
the ironworks were situated in the south of 
England, and the thickly-wooded county of 
Sussex was the chief source of the native iron 
supply until the end of the 17th century, 
when its production fell behind the output of 
ironworks in other parts of the country. 

The iron industry of Sussex has been fully 
described in the “ Sussex Archeological Collec- 
tions ” (II. 169-220, 1849), by M. A. Lower, who 
has compiled a list of fifty-four parishes in the 
county where ironworks were established, and 
a few of these may be specially referred to here 
on account of the interest of their products or 
the date of their closure. 

Mr. Lower produces evidence which supports 
the view that the Britons in this part of the 
country were versed in the art of iron manu- 
facture. After the Roman occupation, iron- 
works were established in various parts of the 
kingdom, and much evidence for this fact is to 
be found in that part of the island which was 
afterwards named Sussex. The Rev. Edward 
Turner, in 1844, investigated in the parish 
of Maresfield a heap of the scoriæ of disused 
furnaces, commonly but incorrectly termed 
“ cinders,” when he found among them pieces 
of Roman pottery as well as coins of Nero 
and Vespasian. There are many extensive 
fields of these scoriæ in Sussex, which have been 
used for the repair of the roads. From the 
Roman period until after the Norman conquest 
there is little or no reference to the trade, 
and Mr. Lower says the earliest actual record of 
the iron trade in Sussex is contained in the 
murage grant made by Henry III. to the town 
of Lewes. This grant, which is dated 1266, 
empowers the inhabitants to raise tolls for the 
repair of the town walls after the famous battle 
of that year. Every cart laden with iron from the 
neighbouring weald for sale paid one penny toll, 
and every horse-load of iron half that amount. In 
1290 a payment was made for the ironwork of 
the monument of Henry III. in Westminster to 
Master Henry of Lewes. Previously the name of 
this artificer appears in connection with ironwork 
for the king’s chamber. In the thirteenth year 
of Edward II. Peter de Walsham, sheriff of Surrey 
and Sussex, by a precept from the king’s ex- 
chequer, made a provision of horseshoes and 
nails of different sorts for the expedition against 
the Scots. The number furnished was 3,000 
horseshoes and 29,000 nails, and the expense 
of their purchase, from various places within 
the sheriffs jurisdiction and their delivery in 
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London by the hands of John de Norton, was 
£14 13s. 10d. 

Iron manufactured on the Sussex coast was 
conveyed to London by sea. The Ashburnham 
ironworks were of considerable extent, and were 
continued as late as the year 1825. Gloucester 
Furnace, the largest iron manufactory in Sussex, 
was principally in the parish of Lamberhurst, 
and partly in that of Wadhurst. It took its 
name from the Duke of Gloucester—son of 
Princess Anne, afterwards Queen—who, with his 
mother, visited it from Tunbridge Wells on its 
completion. ‘The original railings round St. 
Pauwl’s were wrought at Lamberhurst, and cost 
£11,202 Os. 6d. They weighed, with the seven 
gates, 200 tons. It is believed that many of 
the other ironworks of Sussex largely helped in 
the production of these railings. 

H. Neville, owner of the ironworks at May- 
field, was considered the chief and representative 
of the Sussex ironmasters in 1587. 

Iron ordnance is said to have been made in 
Sussex in the 15th century, and a mortar 
long preserved at Eridge Green, in the parish 
of Frant, was believed to be the first made in 
England.* The first cannon known to be cast in 
England was manufactured at Buxted, Sussex, by 
Ralph Hoge or Hogge in 1543 (35 Hen. VIIL). 
His family resided at a place near Buxted Church, 
called from the rebus, or “‘ name device °?” over 
the front door, the “‘ Hog-house.” Hogge was 
assisted by Peter Baude, a Frenchman, who also 
worked by himself and made a name, owing to 
his manufacture of fine specimens of brass or 
gun-metal ordnance. The~ name of Hogge 
appears to have been confused with that of 
Huggett, and there is a place on the confines of 
Buxted and Mayfield styled Huggett’s Furnace, 
where, according to tradition, the first iron 
ordnance was cast. The lines— 


Master Huggett and his man John, 
They did cast the first cannon 


are supposed to be confirmatory of this fact. 
The manufacture of heavy ordnance gave a 
great impulse to the iron trade, and about 1572 
much ordnance was exported, in consequence of 
the Lord Admiral having granted a licence for 
that purpose to Sir Thomas Leighton; but the 
merchants of London petitioned Queen Elizabeth 
to withdraw the licence, and this was done by 


* Mr. C. D. Archibald, in a paper ‘‘On some ancient 
pieces of Ordnance discovered in the Island of Walney’ 
(‘° Archeeologia,” Vol. XXVIII. p. 373), expresses the opinion, 
founded on a passage in Barbour’s “ Bruce,” that cannon 
(crakys) fired by the newly discovered gunpowder were seen 
in the army of Edward III. in his first expedition against the 
Scots in the year 1327, 
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proclamation in September, 1572, strictly 
restraining all transport of iron and brass ord- 
nance. In spite of this, Sussex cannons were 
-surreptitiously exported for some years longer. 
Complaints were made that Spain armed her 
ships with cast-iron cannon, and in spite of 
prohibition the export continued.* Such 
dastardly conduct on the part of Englishmen 
in the struggle for life against Philip II. must 
have filled the hearts of patriots with disgust. 

The cannon foundry at Worth employed, in 
the middle of the 16th century, thirty-three 
men, out of which number eight were gun- 
founders and ten labourers. There were also 
one hammerman, one filler, five colyers, and 
three miners. 

Thomas Fuller, in referring to Sussex in his 
“ Worthies,’ wrote: ‘It is almost incredible 
how many great guns are made of the iron in 
this county. Count Gondomar well knew their 
goodness, when of King James he so often 
begged the boon to transport them.” 

The Gloucester Furnace, Lamberhurst, was 
ruined by reason of irregular proceedings, in 
which it was found that cannon cast for 
the British Navy in the 18th century were 
conveyed by smugglers to the coast and there 
shipped to French privateers. In consequence 
of the discovery of these criminal proceedings 
the Government contracts were withdrawn, and. 
the works naturally declined. Mr. Lower obtained 
this information from Mr. W. Courthope, Rouge 
Croix, afterwards Somerset Herald, one of 
whose ancestors was iron-founder to Charles IT. 
The counties of Kent, Surrey, and Hants 
have all been the home of ironworks, but the 
history of this industry there has not been so 
fully investigated as in the case of Sussex. 

Camden (1581) complains of both Sussex and 
Kent, and writes: ‘“‘ They are full of iron mines 
in sundry places, where for the making and 
founding thereof there be furnaces on every side, 
and a huge deal of wood is yearly burnt. The 
heavy forge hammers worked by water-power, 
stored in hammer ponds, ceaselessly beating 
upon the iron, fill the neighbourhood round about 
day and night with continual noise.” 

Drayton, in his remarkable poem, entitled 
“ Polyolbion,”’ makes the same complaint of the 
noise that shook the ground :— 


These forests, as I say, the daughters of the Weald, 
(That in their heavy breasts had long their griefs 
concealed) 


Foreseeing their decay each hour so fast come on, 


* J. M. Swank’s ‘ History of the Manufacture of Iron in 
all Ages,” Second Edition, Philadelphia, 1892. 
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“ 


Under the axe’s stroke, fetched many a grievous 
groan, 

When as the anvil’s weight, and hammer’s dread- 
ful sound, 

Even rent the hollow woods and shook the queachy 
ground ; 

So that the trembling nymphs oppress’d through 
ghastly fear, - 


Ran madding to the downs with loose, dishevelled 
hair. 


IL.—-KENT. 


At Hawkhurst, on the Sussex border, Wiliam 
Penn, the Quaker, started and worked the first 
furnace there. 

Archbishop Parker was much concerned at 
the idea of the establishment of ironworks at 
Westwell, and when writing to Queen Elizabeth 
in 1570 he said: “ Sir Richard Sackville intends, 
as I was credibly informed, in [Longbeech Wood] 
to erect up certain iron mills, which plague, if 
it shall come into the country, I fear will breed 
much grudge and desolation.” 

Two centuries before the establishment of the 
Westwell ironworks there is evidence of the 
existence of several forges in Kent. Mr. M. S. 
Giuseppi, F.S.A., read before the Society of 
Antiquaries, on December 5th, 1912, a most 
valuable paper on “ Some Fourteenth Century 
Accounts of Ironworks at Tudeley, Kent,” in 
which, he is able “ to follow the history of what 
may have been a typical wealden ironworks 
in the 14th century over a period of nearly 
fifty years, and to gain some idea of the extent 
of its business, of the cost of production of the 
iron, and in a vague way of the process in use 
and of the implements which made up the 
stock-in-trade.”’ 

The ironworks in the parish of Tudeley were 
connected with the manor or chace of Southfrith, 
and belonged to Elizabeth de Burgh, the lady 
of Clare. Hints of other works in the neighbour- 
hood are to be found in the accounts. One of 
these, at Newefrith-juxta-Bournemelne (Bourne- 
mill is now a farm to the south-west of Somerhill 
Park), must have been considerably more 
important than the Tudeley works, as it was 
leased for a year at five marks, whilst the Tudeley 
lease was only leased for one mark (13s. 4d.). 
Two other ironworks were leased to one Thomas 
Harry. 

The output of the forge averaged more than 
200 blooms a year, the market price being Is. 8d. 
a bloom. After the Black Death of 1349, the 
price was more than doubled. There is no 
indication of the probable size or weights of 
the bloom, but Mr. Giuseppi says that in the 
Byrkeknott works the bloom is definitely stated 
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to have contained 15 stones, each stone consisting 
of 13 lbs. This illustrates the author’s remark 
that the Tudeley accounts are best compared 
with those just half a century later, 1408-9, of 
the ironmaster of the forge at Byrkeknott near 
Bedburn in Weardale, Durham, printed by 
Mr. G. T. Lapsley in the English Historical 
Review for July 1899 (XIV. pp. 509-29).* 


III.—HAMPSHIRE. 


The earliest mention of ironworks in this 
county is in Domesday Book, where there is 
an entry under Stratfield (now Strathfieldsaye), 
of a ferraria at this place which paid 2s. 3d. 

Ironworks were established in Hammerbottom 
near Haslemere, and Bramshot, at an early 
period, and heaps of iron slag still exist in the 
woods adjoining Hammerbottom. 

The most important ironworks in this county 
were those at Sowley near Lymington. Sowley 
Pond ironworks were of some importance, and 
a local proverb—‘‘ There will be rain when 
Sowley Hammer is heard ’’—was once popular. 
“ The Forge Hammer ” is the sign of the old inn. 
Two considerable iron mills existed here as late as 
a century and a quarter ago, and the ironstone 
which was smelted there was collected along the 
shores of the Solent. Vancouver, in his “ Survey 
of Hampshire, 1810,” says that on the southern 
coast of Hants, particularly on the coast of 
Beaulieu Manor, ironstone was formerly gathered 
in some quantity. It was generally rolled up 
by the surf, and it is said that to gather this in 
people left the harvest fields. It was conveyed 
to the ironworks at Sowley. i 

Several place-names in the New Forest, such 
as Irons Hill Wood, near Lyndhurst, and Iron- 
mill Hill near Fawley, prove the existence of 
ironworks in these places. t 


LV.—SURREY. 


Although the names of several places in Surrey 
such as Abinger Hammer, Hammerbridge on the 
Mole above Leigh, Hammer Vale and Farm near 
Haslemere, indicate the existence of forges, there 
is no actual mention of ironworks before 1553, 
when Christopher Darrell established works at 
Ewood in Newdigate. 

Three places in Surrey have the distinction of 
being excepted from one of the old Acts for the 
preservation of timber (1 Eliz. c. 15, 1558-9) : 
“ An Acte that tymber shall not be felled to 
make coles for the making of Iron . . . Oak or 

* Mr. Giuseppi’s paper will be published in the forthcoming 
volume of ‘‘ Archeologia.” 


+ See Antiquary, 1887, Vol. XV. p. 208, for article on 
“Old Ironworks in Hampshire,” by Mr. T. W. Shore. 
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ash timber one foot square, growing within 
fourteen milés of the sea, or of any part of the 
Rivers of Thamise, Severne, Wye, Humber, 
Dee, Tyne, Tees, Trent, or any other river, 
creek or stream, by the which carriage is com- 
monly used by boat or other vessel to any part 
of the sea, shall not be used as fuel for making 
iron.—Penalty 40s. 

“This act shall not extend to the County of 
Sussex, nor to any of the parishes of Charlewood, 
Newdigate, and Lighe [Leigh] in the Weald of 
Surrey.” * 

Another Act was required twenty-two years 
after this, as the destruction of the woods 
proceeded at so rapid a rate as to be alarming. 
This was 23 Eliz. c. 5 (1580-1): “An Acte 
touching yron milles neare unto the Cittie of 
London and the Ryver of Thames.” Wood 
growing within twenty-two miles of London, etc., 
shall not be employed as such fuel. Penalty, 
40s. per load. 

The wealds of Surrey, Sussex and Kent were 
specially excepted, and also the particular iron- 
works at Newdigate are specially named. 
“ Provided that this acte nor anything therein 
conteyned shall extend to any woodes or under- 
woodes now standing or growinge, or which 
hereafter shall stand or growe in or upon any 
landes of Christopher Darrell Gentleman in the 
parishe of Newdigate, within the weilde of the 
Countye of Surrey ; whiche woodes of the said 
Christopher have heretofore been and be by 
him preserved and coppysed for the use of his 
own iron workes in those partes.” 

These Acts were found to be of little avail, 
and a more stringent one became necessary. 
This was 27 Eliz. c. 19 (1584-5): “An Act 
for the preservation of Tymber in the 
Wildes of the Counties of Sussex, Surrey and 
Kent, and for the amendment of Highe Waies 
decaied by carriages to and fro Iron mills there.” 
It was enacted that “no new Tronmills, Furnace, 
Finery or Bloomery shall be erected in these 
counties, nor bodies of Timber trees of one foot 
square used in such furnaces,” under a penalty 
of £300 for each mill, and 40s. for each tree. It 
is added, “Tops and offals of trees may be 
employed as fuel for Ironworks in certain 
places,” and “Occupiers of Ironworks shall 
for every ton of Iron, carry and lay on the roads 
certain quantities of cinders, gravel, etc., 
according to direction of Justices of Peace.” 

John Norden, in his “ Surveyor’s Dialogue ” 
(1607), expresses the opinion that there was still 


* “Statutes of the Realm,” 1819, Vol. IV. p. 377. 
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abundance of wood, but he adds, “he that 
knoweth the Welds of Sussex, Surrey and Kent 
shal find such an alteration within lesse than 30 
yeres, aS may well strike a fear lest few yeeres 
more as pestilent as the former, will leave few 
good trees standing in those welds. Such a 
heate issueth out of the many forges and fur- 
naces as hath devoured many famous woods 
within the welds.” 

After the Commonwealth and the wastage of 
the Civil Wars the forests of the county were 
found to be in a bad condition, and the Navy 
Commissioners appealed to John Evelyn to 
investigate the subject and propose means for 
averting the evil by a system of plantations. 
The answer took the form of the author’s famous 
“ Sylva, or Discourse of Forest Trees, and 
the propagation of Timber in his Majestie’s 
Dominions,” 1664, 1670. 

Evelyn’s study of the subject raised his spirit 
to a high state of indignation, and he wrote: 
“ Nature has thought fit to produce this wasting 
ore more plentifully in woodlands than any other 
point, and to enrich our forests to their own 
destruction—a deep execration of iron mills and 
iron masters also.” Mr. Hunter adds a note to 
this passage in his enlarged edition of “ Sylva,” 
to the following effect: “ How would he have 
rejoiced to have witnessed the day when the 
coke of pit-coal became substituted for the 
charcoal in this consuming process.” Evelyn 
adds in another place: “ Finally, that the 
exorbitance and increase of devouring iron mills 
were looked into as to their distance and number 
near the seas or navigable rivers; and what if 
some of them were even removed into another 
world, the Holy Land of New England, for 
they will also ruin old England. It were better 
to purchase all our iron out of America than thus 
to exhaust our woods at home.” 


V.—Iron Imports AND Exports. 


Many enactments respecting the importation 
and exportation of iron manufactures are to be 
found in the “Statutes of the Realm,” and it 
may be interesting to refer shortly to these 
before proceeding further. 

Scrivenor says that during the period from 
the Conquest to the death of King John in 
1216, iron and steel were imported into England 
from Germany and other countries as the 
_ domestic supply was insufficient. The Normans 

contributed much to the development of the 
English iron manufacture. 


One of the earliest enactments for the pro- 
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vention of the exportation of English iron is 
28 Edw. III. c. 5 (1354) :— 

“It is accorded and established that Iron made 
in England, and Iron brought into England, 
and there sold, shall not be carried out of the 
said Realm of England, upon pain of forfeiting 
the Double to the King: and the justices assigned 
[shall have power] to enquire of Labourers, and 
the other Justices whom the King will thereto 
assign, shall have power to enquire of them that 
sell Iron at too dear a price, and to punish them 
after the quantity of the Trespass.” * 

This Act was followed a century later by 
another to prevent importation of manufactured 
iron articles from abroad (3 Edw. IV. c. 4, 
1463) :— 

“ Certain Merchandises shall not be brought 
into this Realm ready wrought.” The merchan- 
dises recited are saddles or any harnesses per- 
taining to saddles, spurs, bosses of bridles, 
aundirons, gridirons, any manner of locks, 
hammers, pinsons, fire tongs, dripping pans, 
harness of girdles of iron, ete. f 

Another Act to the same effect is 1 Ric. III. 
c. 12 (1483-4), in which are mentioned seisors, 
andirons, gredirons, lokkes, keys, hynges, knives, 
hangers, taillourshires.{ 

In the year 1636 Charles I. granted a com- 
mission to Sir David Cuningham, Christopher 
Lewknor and others for the better preservation 
of the timber in the woods: ‘“‘ Whereas several 
offences have been heretofore and still are done 
and committed by maisters, owners, and occu- 
piers of ironworks, forges, furnaces, or hammers 
for melting and making of iron, by felling, 
cutting, and converting of timber trees and 
woods into coals for the melting and making of 
the said iron, etec., and by felling the said trees, 
and underwood at unseasonable parts of year, 
whereby the bark thereof hath been lost.” 
There were several suits touching these offences 
pending in the Court of Star Chamber, and the 
duty imposed on the Commissioners was “ to 
treat and compound with ” the offenders and to 
levy for the King’s use such sums as they should 
see fit. The Commission was dated August 19th, 
1636. On October 14th following an office, 
“ to be for ever continued,” was erected for the 
better management of the iron trade, and the 
King appointed John Cupper and Grimbald 
Pauncefoote, gentlemen, surveyors of all iron- 
works, and of all woods to be used and employed 
thereat, and for the surveying and marking. of 


* ‘Statutes of the Realm,” 1810, Vol. I. p. 345. 
+ Ibid., Vol. II. p. 397. 
t Ibid., p. 495. 
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iron with divers stamps or marks distinguishing 
the several kinds.” On July 20th, 1637, by an 
Order in Council, these regulations were put in 
force, and very stringent methods were adopted 
for the rectification of the evils complained of. 
A proclamation was issued in this same year to 
this effect :— ` 

“The King, by proclamation, ordered the 
pigs and bars of iron made in England to be 
marked by his surveyors of the iron-works, to 
prevent the sale of bad iron, and that iron was 
not to be exported without the King’s licence 
under pain of forfeiture,” etc. These surveyors 
were also empowered to enter any woods that 
“were felled, cut, or coarded, to be converted 
into coal for making of iron, whereby it might 
appear of what condition those woods were 
that should be employed that way, and that 
they be not cut down contrary to law.” * 

At the Restoration it was enacted that iron 
goods might be freely exported (12 Car. II. 
c. 4, s. 10, 1660) :— 

“It shall and may be lawful for any person 
or persons immediately from and after the 
passing of this Act to transport, ship, and 
carry out of this Kingdome or out of any port 
thereof by way of merchandize any of these 
commodities, goods, and merchandices following 
that is to say, Iron Armor, Bandeliers, Bridle 
bitts, Halbert-heades, and Straps, Holsters, 
Muskets, Carbines, Fowling-pieces, pistels, pike- 
heads, sword or rapier blades, sadles, snaffles, 
stirrups, etc.” f 

In 1719 a bill was brought into Parliament 
for regulating the laws concerning the impor- 
tation of naval stores from the British-American 
plantations, and to this it was proposed to add 
that none of the plantations should manufacture 
iron wares of any kind out of any sows, pigs, or 
bars whatsoever under certain penalties. The 
House of Lords wished to add another clause, 
that no forge going by water or other work 
whatsoever should be erected in ary of the 
plantations for making sows, pigs, or cast iron 
into bar or rod iron. The colonists were so dis- 
gusted at these prohibitions that they desired 
the bill to be entirely dropped, and it appears 
to have gone no further at this time, but the 
matter was brought up again in 1780. The 
chief opposers of the manufacture of iron in the 
American plantations were the proprietors of 
the iron works at home. 

26 Geo. II. c. 29, 1750 :-—‘‘ An Act to encou- 
rage the importation of pig and bar iron from 


* Rymer’s ‘‘ Foedera,” XX. 161. 
+ “Statutes of the Realm,” 1819, Vol. V. p. 183. 
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his Majesty’s colonies in America, and to prevent 
the erection of any mill or other engine for slit- 
ting or rolling of iron, or any plateing forge to 
work with a tilt hammer, or any furnace for 
making steel in any of the said colonies.” * 

We learn from Anderson f that in 1785 the 
high price and scarcity of fuel and the high 
price of labour in this country induced certain 
English proprietors of ironworks to transfer 
their capital to Russia, where they erected works. 
This untoward state of affairs caused the passing 
of the following Act (25 Geo. IIT. c. 67, 1785) :— 

“ An Act to prohibit the exportation to 
foreign parts of tools and utensils made use of 
in the iron and steel manufactures of this king- 
dom, and to prevent the seducing of artificers 
employed in those manufactures to go into parts 
beyond the seas.” $ 


VI.—MANNER OF WORKING CHARCOAL 
FURNACES. 


Yarranton (“ England’s Improvement by 
Sea and Land,” part II. 1681) states that: 
“ Within a hundred yards of the walls of the 
city of Worcester there was dug up one of the 
hearths of the Roman foot-blasts, it being than 
firm and in order, and was seven foot deep in 
the earth.” Mr. Swank adds to this: ‘ The 
foot-blast here referred to must have been a 
leather bellows, with which the Romans and 
their Mediterranean neighbours were certainly 
acquainted.” 

Cinder heaps have been found in the tops of 
hills, which favour the belief that originally 
bellows were not in many instances employed 
in obtaining a blast, but that the wind was 
relied upon to produce a draught sufficient to 
smelt the ore in crude bloomeries. 

Mr. Giuseppi, describing the process of 
reducing the wrought iron from the ore in the 
primitive Catalan forge in use in Kent in the 
l4th century, says that the bellows were 
worked by hand or by the feet, as there is no 
indication at Tudeley of the use of water-power 
by means of a mill-wheel, which afterwards 
became so marked a feature of the wealden 
works. Mr. Lower, in his paper on the “ Iron- 
works of Sussex,” writes: “‘ We owe many of 
our finest sheets of water to the, iron manu- 
facture. In other circumstances the meadows 
which were converted into ponds and pools 
have again been drained and restored to their 
former use, or appropriated as hop-gardens and 


* “Statutes at Large,” 1769, Vol. VII. p. 261. 
+ “ Annals of Commerce,” Vol. IV. p. 95. 
t ‘Statutes at Large,” 1786, Vol. XIV. p. 705. 
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osier-beds. The sites of many of the hammers 
are now (1849) occupied by corn-mills. In 
choosing a site for the works, our iron-masters, 
of course, sought out spots which were at once 
contiguous to the beds of ore and to some 
convenient water-power. The places chosen 
for artificial ponds were generally the vales 
through which streams and rivulets flowed. 
Across these were thrown great dams of earth, 
usually known as pond-bays, with a convenient 
outlet of masonry for supply of water, by means 
of which the wheel connected with the machinery 
of the hammer or the furnace was set in motion,” 

Murray’s “‘ Handbook of Sussex ” contains a 
description of the Ashburnham furnace, com- 
municated by Mr. Bartlett, of Maidstone : 
“ The bed of the furnace from which the iron 
was drawn to be cast into pigs was made of 
large blocks of stone taken from some of the 
rocks at Hastings which were about 4ft. square 
inside; two bellows, each about 12 ft. long, 
were worked by an overshot water-wheel. The 
iron ore was brought from pits some few miles 
distant. The fuel (charcoal) was made princi- 
pally from oak trees on the estate. The blasting 
of this furnace was carried on at intervals of 
about three years, and continued to blast for 
about two or three months each time till the 
stock of material was used up.” 

Swank says that the first furnaces built in 
the Forest of Dean were 15 ft. high and 6 ft. 
wide at the boshes. The furnaces at work in 
the Forest in 1677 were blown with bellows 
20 ft. long, driven by a great wheel turned by 
water. 

John Ray, the naturalist, wrote ‘“‘ The account 
of the whole process of the iron work,” which 
is appended to, his “Collection of English 
Words.” He obtained the information from 
one of the chief iron-masters of Sussex, “‘ my 
honoured friend Walter Burrell of Cuckfield 
Esq. deceased.” 

The following are some of the particulars 
given by Ray :— 


VII.—MANNER OF THE IRON WORK AT THE 
‘ FURNACE, 


“ When the mine [ore] is brought in, they 
take small coal [charcoal] and lay a row of it, 
and upon that a row of mine, and so alter- 
nately S.S.S., one above, another, and setting 
the coals on fire, therewith burn the mine. ... 

“ The hearth or bottom of the furnace is 
made of sandstone, and the sides round, to the 
height of a yard or thereabout ; the rest of the 
furnace is lined up to the top with brick. 


‘“ When they begin upon a new furnace, they 
put fire for a day or two before they -begin to 
blow. Then they blow gently and encrease by 
degrees till they come to the height, in ten 
weeks or more. f . 

“ Every six days they call a founday, in 
which space they make eight tun of iron, if 
you divide the whole sum of iron made by the 
foundays; fof at last they make less in a 
founday, at last more. 

“ The hearth, by the force of the fire, con- 
tinually blown, grows wider and wider, so that 
at first it contains so much as will make & sow 
of six or seven hundredweight, at last it will 
contain so much as will make a sow of two 
thousand pound. The lesser pieces of one 
thousand pound or under they call pigs. 

“ Of twenty-four loads of coals, they expect 
eight tun of sows ; to every load of coals, which 
consists of eleven quarters, they put a load of 
mine, which contains eighteen bushels. 

“ A hearth ordinarily, if made of good stone, 
will last forty foundays, that is, forty weeks, 
during which time the fire is never let go out. 
They never blow twice upon one hearth, 
though they go upon it not above fiv2 or six 
foundays. ...” 


VIII.—Tue MANNER OF WORKING THE [RON 


AT THE FORGE OR HAMMER. 


“ In every forge or hammer there are two fires 


at least ; the one they call the finery, the other 
the chafery. 

“ At the finery, by the working of the hammer, 
they bring it in blooms and anconies, thus: 

“ The sow they at first roll into the fire, and 
melt off a piece of about three-fourths of a 
hundredweight, which, so soon as it is broken 
off, is called a loop. 

“ This loop they take out with their shingling 
tongs, and beat it with iron sledges upon an 


iron plate near the fire, that’so it may not fall - 
in pieces, but be in a capacity to be carried 


under the hammer. Under which they, then 
removing it, and drawing a little water, beat 
it with the hammer very gently, which forees 
cinder and dross out of the matter ; afterwards, 
by degrees, drawing more water they beat it 
thicker and stronger, till they bring it to a 
bloom, which is a four square mass of about two 
feet long. This operation they call shingling 
the loop. 

“'Fhis done, they immediately return it to 
the finery again, and after two or three heats 
and workings, they bring it to an ancony, the 
figure whereof is, in the middle, a bar about 


968 


three feet long, of that shape they intend the 
whole bar to be made of it; at both ends a 
Square piece left rough to be wrought at the 
chafery. 


** Note.—At the finery three load of the biggest 
coals go to make one tun of iron. 


“ At the chafery they only draw out the two 
ends suitable to what was drawn out at the 
finery in the middle and so finish the bar. 


‘“ Note 1. One load of the smaller coals will 
draw out one tun of iron at the chafery. 

“2. They expect that one man and a boy at 
the finery should make two tuns of iron in a 
week; two men at the chafery should take 
up, t.e, make or work, five or six tun in 
a week....” 

As early as the beginning of the 15th 
century blast-furnaces were introduced into 
England from the Continent. Prior to the 
introduction of blast-furnaces all iron that was 
made in England was produced in Catalan 
forges or high bloomeries directly from the ore, 
and was, therefore, when finished, wrought or 
bariron. (Swank, p. 45.) 

The two materials used in the manufacture 
` of iron consisted of the ore and the charcoal, 
and there were general calculations as to the 
relative amount of each—that is, how much iron 
should be produced by the expenditure of so 
much charcoal. Mr. Giuseppi made some 
calculation on this point, from which it works 
out at an average of 15} dozen of coals to the 
100 blooms. The duodena, or dozen on the 
baker’s principle, was reckoned at fourteen 
summagia or sumpter loads. The ore and the 
forests were generally near together, but it will 
be seen later on that in Scotland the ore was 
often carried some distance to the woods, as it 
was easier to carry the ore to the forest than 
the wood to the ore. 

Among the. Battle Abbey Deeds purchased 
en masse. by the late Sir Thomas Phillipps, of 
Middle Hill, is a document called ‘“‘ Westalle’s 
Book of Pannyngrydge (1546). It is the 
account book of some iron-master, and exhibits 
his expenditure in carrying on an extensive 
trade during the year indicated. Among the 
items are payments made to the woodcutters 
for “ coards ” of wood at 3d. per coard. (A cord 
has been described as a pile of wood 8 ft. long 
by 4 ft. high and 4 ft. broad, or more definitely 
as a measure of cut wood usually 128 cubic feet.) 
The “‘collears,” or charcoal-burners, were paid 
iw wood and money for coals at the rate of 
22d. per load. There are also charges for the 
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carriage of coals out of Pannyngrydge, Oliver’s 
Wood and Asyldey at 4d. and 6d. a load, and 
for the “‘moyne [iron mine or ore] digged out 
of Pannyngrydge.” The price of digging was 
7d. per load, and many payments to “ Black 
Jack” and others occur in these accounts. 
Several sums are paid to Warnet, the founder, 
and to Anthony the “‘filler.”” One entry shows 
the locality of the works: “For carying of 
lodes of sand from Pannyngridge unto my forge 
at Robertsbridge at xvjd. the lode.” 

There are further sums paid Mr. Chancellor 
for the farm of his woods at Pannyngrydge and 
to the parson of Penherst for the farm of the 
phurner [furnace] pond there and for tithe. 
Also for the hewing and felling of timber, “for 
drawing of timbre to the saw-stage,” etc. The 
accounts close with an entry of vs. 6d. paid 
“for a wrytte and a warrant for Jackson, the 
carpenter.” * ` 

A few of the names relating to the charcoal 
iron industry seem to need some explanation. 
Thus coal stands for charcoal, and what we now 
understand by coal was coal with a qualification, 
as digged, earth, pit, sea, and stone-coal. Collier 
represents a supplier or carrier, or maker of 
wood charcoal. The word coke was not known 
before the 17th century, and Ray classes it as a 
north-country word. 

Iron mine stands for iron ore, and is found in 


names of places as mine-pit field, mine-field 


shaw. 

Bloom is described as “a mass of iron after 
having undergone the first hammering ”? ; also 
as “‘ an ingot of iron or steel, or a pile of puddled 
bars, which has been brought, by passing through 
one set of ‘rolls’ into the form of a thick bar 
and left for further rolling when required for 
use.” l 

Bloomery, or Blomary, is “the first forge in 
an ironworks, through which the metal passes 
after being melted from the ore, and in which it 
is made into blooms.” In Act 27 Eliz. c. 19, 
we find “any maner of yron mille, furnace, 
hammer, fiarie, forge, or blomary,’’ enumerated. 
Bloma ferrt occurs in Domesday Book. l 

Hammer, as Abinger hammer, hammer pond,, 
furnace pond, furnace wood, furnace field, forge 
pond, forge field, and stream furnace, are 


¢ 


“favourite names in iron districts. 


Cinder is the technical name for iron slag, and 


‘such names as Cinderford, Cindergill, Cinderhill, 


* Thorpe’s “Descriptive Catalogue of the Muniments of 
Battel Abbey,” 1835, quoted in ‘‘Sussex Archeological 
Collections,” 1849, Vol. IT. p. 185. 
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Cinder banks, Cinder field, are also to be found 
more or less over the country. In the New 
English Dictionary we ‘find these definitions ; 
“ Forge cinder—iron slag from a forge or 
bloomery, scoriæ, slag.” “ Mill cinder—the slag 
from the puddling furnaces of a rolling mill.” 


(To be continued.) 


EXPLOSIVES IN MINES. 


One of the evening discourses delivered before 
the British Association was by Sir Henry Cunyng- 
hame on “‘ Explosions in Mines and the Means of 
Preventing Them.” 

In the course of his remarks the lecturer stated 
that the gases found in mines were—methane, or 
fire-damp; carbonic acid, or choke-damp; and 
carbon monoxide, which was a principal ingredient 
of after-damp. The old theory of explosions in 
mines was the simple one that they were caused 
by methane gas or fire-damp. Finally, however, 
the coal-dust theory was accepted, and every one 
—sven the most sceptical—became convinced that 
explosions in mines could be produced by coal dust 
without any gas whatever. 

Several remedies for dust explosions had been 
proposed—(1) to avoid the use of explosives in 
mines which were likely to blow the dust up into 
a cloud and ignite it; (2) to prevent small 
accumulations of gas which, if they caught fire, 
might ignite the dust; (3) to enclose lamps, coal- 
cutters, and other electric machinery, so that they 
could not set fire to the dust; and (4) to swamp 
the mine with water, and by wetting the dust to 
render it non-inflammable. These were all good 
in their way. There was, however, another which 
promised so well that it had been the subject of 
prolonged experiment. By common consent, the 
merit of having originated it chiefly belonged to 
Mr. William Garforth, of the Altofts Colliery, 
Normanton. It consisted of mixing with the cloud 
of coal dust a cloud of some incombustible matter. 
Of the various incombustible dusts for preventing 
ignition the best was bi-carbonate of soda; but 
shale, fuller’s earth, and flue dust—that was to 
say, coal-ash from boilers—could also be employed. 

When an explosion took place in a mine the 
rush of hot gases stirred up and ignited any coal 
dust in the vicinity, and then the progress of the 
flame became automatic, stirring up the fuel on 
which it fed. If that fuel consisted of pure coal 
lying along the roadway the explosion soon acquired 
formidable violence. But if the coal dust on the 
, floor and sides of the gallery was mingled with 
loose incombustible dust, then the explosion lost 
almost all its force. With three parts of stone 
dust to five parts of coal dust, the explosion was 
feeble, with four it was smaller still, and when the 
mixture consisted of coal dust and stone dust in 
equal proportions the explosion stopped, unless it 
had been initiated with a -violence that was rarely 
met with in the.initial stage of a mine explosion. 
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The evolution of the method of using incom- 
bustible dust had not been unattended with 
difficulties. It was suggested, for example, that 
shale contained silica, and finely-ground silica was 
known to produce a fibroid condition of the lungs 
which greatly conduced to consumption. A series 
of experiments was made by Professor Beattie, of 
the University of Liverpool, which demonstrated 
that shale dust, though containing a considerable 
proportion of crystalline silica, was not likely to 
produce consumption either in men or animals. 
It had also been apparently demonstrated that 
sharp silica dust, of the kind that had proved so 
fatal to the Sheffield grinders and to the ware 
cleaners in the potteries in former days, when 
boiled in alkali lost its power of causing fibroid 
phthisis. This matter was still under considera- 
tion by the Royal Commission on Metalliferous 
Mines and the Eskmeals Coal Dust Explosions 
Committee, but there did not seem any ground 
for anticipating practical danger from this source 
through the use of dust. 

Nothing but long experience could ultimately 
establish the success of this method of treating 
mines, and in any case, of course, the safety to be 
obtained was only relative and not absolute. No 
precautional measures could render accidents 
impossible; they could only render accidents 
improbable. Still, if the method prevented a 
disaster in only one colliery it would, even from 
the point of view of money alone, be worth what 
had been expended in experiments, and he hoped 
that the work that had been done would lead the 
Government to consider themselves justified in 
continuing to provide the funds necessary to 
bring it to a successful conclusion. 


BANK-NOTE ENGRAVING.* 


It is universally admitted that geometrical 
engraving is ideal for bank-note work, since its 
regularity increases the difficulty of counterfeiting, 
unless the forger has in his possession suitable 
machinery. 

The machinery in general use reached its present 
form nearly half a century ago, with the result 
that the forger has equipped_himself as well as the 
bank-note engraver. ; 

Intaglio plate-printing has defied accurate re- 
production till the year 1912, when a process was 
exhibited at the Royal Photographic Society which 
renders this class of work the easiest of all kinds 
of printing to copy in facsimile. This process 
calls for neither skill on the part of the operator, 
nor costly nor elaborate appliances. 

Various systems of elaborate colour-ground have 
been tried upon bank-notes. Though these have 
in some cases successfully defied direct photo- 
graphic reproduction, they have all failed, either 
because the forger knows all about the engraving 


* Abstract of paper read by A. E. Bawtree before the 
Engineering Section of the British Association. 


970 


machinery, or because the nature of all such 
grounds producible by the machinery hitherto 
available has necessarily exposed them to repro- 
duction by a process in which the repeated sections 
are photographed separately, and a paste-up of the 
complete design produced from these components 
by photo-lithography. 

Figure studies, views, and other pictorial work 
produce no security, since their line structure is 
only obvious to an expert, and the forger can 
reproduce the tone values by ordinary photo- 
mechanical processes in common use. 

The author, therefore, considers it essential that 
security printing must be geometrical in character ; 
that it must be free from the characteristic repeti- 
tion of sections produced by the pentagraph and 
transfer engraving process; and that the character 
of the engraved work must be unmistakably and 
completely different from that in which time and 
text-books have made the forger himself expert. 

He then goes on to state that a new system of 
engraving, which has now been adopted by the 
Newfoundland Government, as well as some of the 
most prominent bankers for notes, and financiers 
for bonds, etc., is the only system that fulfils the 
above conditions. It also embodies numerous 
features of security which could not be incorporated 
in older methods of engraving, e.g. :— 

1, While ordinary engravers’ stock of sections is 
repeatedly used, sometimes upon photographically 
protected work, and at others for ornamental pur- 
poses, where the forger can easily photograph it, 
in the new system security and ornamental stock 
are kept apart. 

2. Bond coupons cannot be adequately protected 
through the limitations of existing machinery, 
while the new system specially lends itself to the 
engraving of these awkward little notes. 

3. A hidden design can be incorporated in the 
work, and only rendered visible by means of a 
screen through which the banker can inspect it. 

4, The new system produces incomparably more 
beautiful geometrical: engraving than any of the 
older methods can accomplish. 


THE UTILISATION OF SEWAGE IN 
AGRICULTURE.* 


Some of the greatest industries of the present 
time owe their existence to the utilisation of by- 
products which at some time were considered a 
nuisance; and sewage, which is the largest by- 
product, may in like manner become a valuable 
commodity. The total value of the nitrogenous 
matter, phosphates, and potash compounds con- 
tained in its liquid part is equal to twenty million 
pounds per annum. The value of its solid matter, 
termed sewage sludge, is about two million pounds 
per annum, and the author has succeeded in 
designing a practicable method by which this 


* Abstract of a paper read before the Agricultural Section 
of the British Association by Dr. J. Grossman. 
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amount can be made available. At present the 
process only deals with the sewage of Oldham, a 
town of 150,000 inhabitants. It is based on the 
reasoning that the highly unsatisfactory results 
which up to the present have been obtained with 
sewage sludge in farming are attributable to the 
fact that it contains fatty matter due chiefly to 
soap and kitchen refuse, and that if these fatty 
matters, which render the soil impervious to water 
and air, and which by enveloping the active 
chemical ingredients prevent them from being dis- 
solved, were removed, a residue of manurial value 
would remain. By the author’s process the dried 
sludge is mixed with a small percentage of acid 
and subjected to the action of superheated steam 
which carries off the fatty matters (which are con- 
densed in water) and leaves an inodorous, brown 
powder, completely sterilised, which contains, on 
an average, 1°5 per cent. of nitrogen, 3 per cent. of 
phosphate of lime, and 0:5 per cent. of potash, dis- 
tributed in almost molecular state over from 30 to 
40 per cent. of organic matter similar to humus, 
and mixed with a certain amount of carbon in an 
extremely fine state of division. The results 
obtained from the residue mixed with phosphates 
and potash compounds are beyond what might be 
expected from calculations based on the units of 
the active principles. The process does not add to 
the cost of sludge disposal, is automatic, and works 
day and night without a break, and with only such 
labour as is required in attending to the fires under 
the drying machines and boilers, and to mechanical 
movements. There is no smell from any part of 
the apparatus, and the men do not handle the 
sludge from beginning to end, as everything is 
carried on in closed vessels. 

The solution of the problem of sewage-sludge 
disposal should place the much larger problem of 
the application of liquid sewage to farming within 
closer reach of solution. Up to the present, the 
tendency in sewage treatment has been to reduce 
the amount of sludge, as in practically every place 
it has been a source of great expense and nuisance. 
It is now possible, and even advisable, to produce 
more sludge, and by doing so to obtain better 
effluents with reduced purification plants. So far, 
the great drawback in sewage farming has been 
that the sewage has had to be used whether the 
land required it or not. With a system of remov- 
ing the solid matter (including the fatty com- 
pounds) from sewage without extra cost, the effici- 
ency of the sewage purification plant would be 
greatly improved, and arrangements could be made 
by which the sewage could be, at any time, either 
sent on the land or dealt with in the purification 
plant, and as the soil could take up more liquid 
matter without becoming water-logged, larger 
quantities of sewage could be used on a given area. 
The enormous strides which have been made in the 
last seventy years in engineering, chemistry, and 
agricultural scienee, the use of oil and gas engines, 
improvements in pumping machinery, the distri- 
bution of electricity, the improvements in motor 
traction, all seem to point to the fact that within a 
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measurable distance we should be able to utilise, if 
not all, at any rate a considerable part of the 
sewage which is now wasted, by having in connec- 
tion with municipal sewage works a system of 
irtigation which would enable farmers to draw 
upon the effluent when they can profitably use it 
on their land, and that the time has arrived when 
experiments on a fairly large scale in that direction 
should be carried out; such experiments should be 
made at the cost of the Government, as neither 
corporations nor individuals can be expected to 
undertake such work, and it is to be hoped that 
when the recommendations of the Royal Commis- 
sion on Sewage are acted upon, and a central 
authority appointed to deal with the sewage ques- 
tion, they will give their attention to this matter. 


THE NATURE OF THE ELECTRO- 
MAGNETIC WAVES EMPLOYED IN 
RADIO - TELEGRAPHY AND THE 
MODE OF THEIR PROPAGATION.* 


A very clear conception of the nature of the 
electro-magnetic waves employed in radio-tele- 
graphy can be obtained by considering those 
electro-magnetic waves which exist in the space 
between the two conductors of a single-phase 
transmission line. If the conductors are flat, 
parallel strips, close together, and connected at 
the sending end to the terminals of an alternator, 
there is a certain value of the non-inductive load 
at the receiving end which will absorb the arriving 
energy without any reflection. Under these condi- 
tions the current and voltage are in phase all along 
the line, and the same is true if the line is assumed 
to be of infinite length. Line resistance and leak- 
age are assumed to be negligible. It follows from 
this that the electric and magnetic fields at any 
point have their maximum values at the same 
moment. Instead of two parallel strips trans- 
mitting energy in one direction, two parallel disks 
of infinite extent can be imagined with the alter- 
nating P.D. applied between their centres. Energy 
would then be transmitted radially in all directions 
in the plane between the disks. The earth could 
take the place of the lower disk, while the upper 
one could be represented by a conducting horizontal 
plane some distance above the earth. The waves 
produced would be truly cylindrical, whereas those 
employed in radio-telegraphy are spherical. If, 
now, the upper disk is replaced by an inverted 
conducting cone of infinite extent, with its apex 
almost in contact with the earth, the alternating 
P.D. being applied between the apex and the earth, 
the electro-magnetic waves will be almost identical 
with those employed in radio-telegraphy and will 
vary in the same way with the distance from the 
sending station. This imaginary multi-directional 
transmission line, consisting of a lower plane (the 
earth) and an inverted cone, lends itself to simple 


* Abstract of a paper read before the Engineering Section 
of the British Association by Professor G. W. O. Howe, M.Se. 
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calculation, because, like an ordinary transmission 
line, and unlike the two parallel disks, it has a 
constant inductance and capacity per mile. It 
can be shown that if the angle between the cone 
and the earth is 70 degrees, the relations between 
the magnetic and electric fields near the earth’s 
surface and the total energy radiated are identical 
with those existing in the ordinary radio-telegraphic 
wave. As in the transmission line already con- 
sidered, the current and P.D. will be in phase at 
every point, and, therefore, contrary to the usually 
accepted view, the horizontal magnetic field and 
the vertical electric field due to a sending antenna 
are not 90 degrees out of phase but are approxi- 
mately in phase, except in the immediate neigh- 
bourbood of the antenna. This also follows from 
the fundamental equations of a progressive, as 
distinct from a stationary, electro-magnetic wave. 


INTERNATIONAL COMMISSION ON 
ILLUMINATION. 


It will be recalled that in a paper read before 
the Royal Society of Arts by Mr. Leon Gaster on 
February 5th, 1913, entitled “The Economic and 
Hygienic Value of Illumination,” an account was 
given of the recent international co-operation on 
this subject. The Royat Society of Arts has 
always taken a keen interest in lighting, and from 
the first has been closely associated with each new 
step in the development of artificial illuminants. 

The opportunity is therefore taken to give a 
short report of the proceedings at the last session 
of the International Photometric Commission, 
held in Berlin from August 27th to 80th, where a 
step was taken of great importance to the lighting 
industry throughout the world. The International 
Photometric Commission, it may be mentioned, 
was formed by the International Gas Congress, 
which met in Paris at the time of the Universal 
Exhibition of 1900. It has since held three 
meetings, where valuable researches on the photo- 
metry of gas, and other matters of interest to the 
gas industry, were presented. But it has been 
widely felt for some time that international 
matters relating to illumination should receive 
consideration from a body representative of electric 
and other industries besides that of gas. Accord- 
ingly, a proposal was brought forward to enlarge 
the constitution of the Commission so as to meet 
this requirement. _ 

The past history of the work of the Commission 
was dealt with in the address delivered by the 
President, M. Vautier. He explained that the 
meeting in Berlin had been called with a view to 
the reconstitution of the Commission on a wider 
basis, and in order to pass the statutes of a new 
Commission, which will be called in future the 
International Commission on Tlumination. This 
Commission is to deal in the broadest way with 
the science and art of illumination. The range of 
work is to be as wide as the subject of illumination 
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itself, saving only those phases which may be 
described as commercial rather than technical. 

_ It will be recalled that Mr. Leon Gaster, in his 
paper read before the International Electrotech- 
nical Congress held in Turin in 1911, moved a 
resolution, which was unanimously adopted, 
approving the formation of an international com- 
mission of this kind. On that occasion it was 
suggested that the desired Commission should be 
created, if possible, by enlarging the scope of the 
Zurich Photometric Commission so as to make it 
fully representative of the different illuminants 
and of the chief countries. This proposal has now 
been carried into effect, and it may be hoped that 
the new Commission will receive support and will 
do much useful work. 

At the meeting which has just been concluded in 
Berlin this matter was discussed. There were 
present forty-five delegates representing Great 
Britain, the United States, Germany, France, 
Italy, Austria-Hungary, Belgium, Switzerland and 
Holland. 

This International Commission on Illumination 
will have power to study all problems connected 
with illuminating engineering. It will not only 
deal with such important scientific matters as 
standards, and units of light, photometric pro- 
cesses, etc., but will also be free to investigate 
industrial questions, such as the right amount of 
illumination required for various trades and occupa- 
tions, etc. On all such questions valuable services 
could be rendered by an international commission. 
The tendency towards more scientific methods 
of lighting is exemplified by the formation of 
Illuminating Engineering Societies in the United 
States, England, and Germany; and it is hoped 
that similar societies will shortly be formed in 
other countries. It is, therefore, quite natural 
that these bodies should wish to confer together 
with a view to common action, and the formation 
of the International Commission on Illumination 
will doubtless provide a valuable opportunity for 
carrying out this work. 

It has been agreed that each country participating 
in the Commission will have one vote and will take 
an equal share of the expense of the Commission, 
The delegates are to be appointed by the national 
committees to be formed in the various countries, 
but it is probable that where Illuminating En- 
gineering Societies already exist the delegates will 
be appointed by those boixies. This step, for 
example, has already been taken by Germany in 
the Congress which has just taken place. 

The first President of this new Commission is 
M. Vautier; the Vice-Presidents are Dr. Bunte, Dr. 
E. P. Hyde, and Dr. Kusminsky; the Treasurer is 
Herr Weiss, and the Hon. Secretary Mr. C. C. 
Paterson, of the National Physical Laboratory, 
London. Special thanks are due to the services of 
the President, M. Vautier, Dr. E. P. Hyde, and 
Mr. ©. ©. Paterson, for the successful issue of the 
meeting. 

The office from which the business of the Com- 
mission is transacted is located in London, a fortunate 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. September 19, 1913. 


arrangement, since this city is exceptionally well 
placed to act as a link between the Continent and 
the United States, being also the centre of the 
International Electrotechnical Commission. 

The following is the list of delegates to the Con- 
gress: Germany—Dr. Bloch, Dr. Bunte, Professor 
Drehschmidt, Dr. Brodhun, Dr. Hitner, Herr 
Gorges, Dr. Kriiss, Herr Mohr, Dr. Monasch. 
Great Britain—Mr. Butterfield, Dr. Colman, Mr. 
W. Duddell, Mr. Edgcumbe, Mr. Gaster, Mr. 
Le Maistre, Mr. Paterson. France—Dr. Broca, 
M. Laporte, M. Janet, M. Masse. Austria-Hungary 
—Dr. Kusminsky, Professor Strache. United States 
of America—Dr. Bell, Dr. Hyde, Dr. Kennelly, 
Mr. Mailloux, Mr. Millar, Dr. Sharp. Switzerland 
—M. Filliol, M. Gerwer, Dr. Ott, M. Weiss. 
Holland—Professor Feldmann, Dr. M. de Haas, 
M. W. Niermeyer, M. J. van Rossum du Chaittel, 
Dr. Terneden. Jtaly—Signor Böhm, Signor Conti, 
Signor Clerici, Signor Sales, Signor Vallauri. 
Belgium—M. Greyson de Schodt. 


ENGINEERING NOTES. 


Cost of Engineering in Connection with Public 
Works.—The Government of New South Wales, 
which is the largest employer of labour in the 
State, spent, according to the last published 
annual report, £4,152,549 through its Public 
Works Department during the year which it 
covered. This included the cost of construction 
of railways and tramways, which absorbed the 
largest amount; public buildings, irrigation, 
harbours, and water-supplies to towns, water con- 
servation and sewerage, roads, bridges, and ferries. 
A large amount of this work, reaching in cost to 
about a quarter of the whole in day wages, was 
carried out by day labour, the remainder by 
contracts, which were about 1,500 in number. The 
cost of administration, design, and supervision 
was about 6 per cent. on the above amount, and 
as the work was on an extensive scale, covering 
travelling expenses connected with construction 
over an area of 310,000 square miles, it appears to 
be a fair guide for estimates for works of a general 
character under more or less similar circumstances, 
It is usual to lump together, in estimates for public 
works, 10 to 15 per cent. for engineering and con- 
tingencies, as an addition to the actual cost of the 
work to be carried out; but experience like the 
above is now so readily available for the cost of 
engineering, that it is difficult to understand why 
it should be lumped together with such an un- 
certain expenditure as is meant to be covered by 
“ contingencies.” 


Locomotive Testing - plants. — The American 
universities’ courses comprise a great variety of 
technical training and experiments not usual else- 
where in such institutions, and they are especially 
noticeable for engineering laboratories, including 
testing appliances of all kinds. Three universities 
contain testing-plants for locomotive performances. 
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At the University of Illinois, the latest installation 
for this purpose has been recently put in operation. 
By such a plant the efficiency of an engine can be 
scientifically ascertained, unaffected by conditions 
of weather, road, etc. The engine is anchored by 
its draw-bar to a dynamometer, and its driving- 
wheels rest on wheels which are revolved by the 
friction of the engine wheels. Hydraulic brakes 
- applied to the axles of the supporting wheels enable 
the load or. resistance to be applied or varied as 
desired. Among other appliances, there is one for 
determining accurately the total: amount of fuel 
lost.in the exhaust gases. 


A Water Railway.—In an engineering journal of 
Vienna a test of a new invention for propulsion on 
canals is described, and it is stated to be a success 
in avoiding the small efficiency of tug-draught, the 
disadvantage of the action of the screw propellers 
on the canal, and the inconvenience of meeting 
boats passing each other when hauled from a tow- 
path either by animal or locomotive power. A 
train of barges is hauled by a motor-boat about 
33 ft. long and 10 ft. beam. A rail weighing 
12°3 lbs. per yard is supported at a height of 
about 20 ins. above the canal bottom. ‘The rail 
is gripped between two wheels, supported from the 
motor-boat by a strong scissor-frame, the power 
being transmitted to the wheels through a bevelled 
gearing. A 30 h.p. electric motor was used for the 
tests, and the total running costs are stated to be 
about half those of haulage by tugs. | 


Stresses on Structures Affected by Movements of 
_ Crowds.—Some experiments were recently described 
in a communication to the American Society of 
Civil Engineers. Three possible simultaneous 
movements were recorded: (1) Rising suddenly 
from a crouching position ; (2) rising suddenly 
from a sitting position; (8) suddenly bending the 
knees, and quickly straightening them again, thus 
giving the maximum effort. The horizontal force 
exerted by a man walking was also determined. 
The results showed that (1) varies from 58 to 80 
per cent. of the weight of the man, the heavier 
man showing a higher percentage of thrust on the 
floor, while in (2) the force varied from 61 to 122 
per cent. of the weight. This movement may 
readily.occur in a theatre or grand stand, thus 
throwing a great stress on the floor system. In 
rising from a sitting posture a man may exert 
a backward thrust of about one-half his weight. 
To obtain the force at all moments during walk- 
ing the velocity was determined, and thence the 
‘acceleration and the horizontal or retarding force 
may be taken to be 80 to 90 lbs. for a man weighing 
160 lbs. Experiments were also made to determine 
the force exerted by a man suddenly starting to 
yun or coming to rest. These showed that a 
horizontal force equal to the weight of the man is 
produced thus. The accepted load for a dense 
crowd has been taken at 100 Ibs. per square foot; 
but these and previous experiments show that this 
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is by no means the maximum. value, and that 
that due to kinetic. effect has been | rodaenty 
overlooked. 


An Internal-combustion Locomotive.—A small 
but interesting type of these machines has been 
supplied by Messrs. W.: G. Bagnall, Ltd., of 
Stafford, for one of the Assam tea plantations. It- 
can take six tons gross, up one in forty, at -five 
miles per hour. It has four cylinders in pairs, 
32 in. bore, and 4% in. stroke, with 1,000 revolu- 
tions per minute normal, at which speed, when 
using ordinary paraffin, 20 brake h.p., and at 1,400 
revolutions per: minute 23 brake h.p., are developed. 
Ignition is by high-tension magnet, with fixed 
firing point. A Wesmacott carburettor is provided. 
The gearing is-14°5 and 5*5 to 1, giving speed 
with 1,000 revolutions per minute of 3°1 and 8°2 
miles per hour respectively. Tests showed that à 
speed of 10 to 12 miles per hour can be obtained. 
The weight of the locomotive, empty, is 3 tons 
13 cwt., and in working order, 4 tons 5 cwt. : 


Large Hydraulic Turbines. — A New York 
engineering paper describes the two large impulse 
turbines, each capable of generating 20,000 h.p; _ 
which have been installed in the Pirahy plant of 
the Rio de Janeiro Light and* Power Company: 
They are the largest of the kind yet constructed, 
and are operated at 300 revolutions per minute by 
water jets, having a velocity at the nozzle of 
235 feet per second. The circumferential speed of - 
the runner is 108 feet per second. Each unit has 
a single runner, with pear-shaped buckets. - The 
wheel is keyed on to the end of the shaft, and 
equipped with four-jets, placed 90 degrees apart. 
The jets pass-through cast-steel nozzles, carefully 
machined and ‘polished, to reduce friction ‘losses, 
and their discharge ‘is controlled by means. of 
movable steel needles with pear-shaped heads, 
which, on being nioved, enlarge or diminish the 
diameter of the jet. The four needles are connected 
and move simultaneously, and their movement 
is controlled by an oil-pressure governor. . With 
these turbines the capacity of the plant will be 
raised from 54,000 h.p., which was insufficient for 
the requirements, to 94,000 h.p. E 


Power from Artesian Pressure.—A large portion 
of Queensland and the north-west of. New South . 
Wales are within the great. artesian basin of . 
Australia, but hitherto the bores sunk are chiefly 
for the purpose of watering stock, and in a few 
cases in the former ‘State for the water-supply of 
small townships. Recently a plant has been 
erected at the Thargomindah bore in Queensland, 
and its pressure of 270 lbs. per square inch is 
utilised for driving an electric-light plant for the 
town of that name. This particular well has not 
as great an output as many others in Australia, its 
flow. amounting tõ 670,000 gallons per day, at a 
temperature of 166°. It is 2,560 feet in depth. 
The deepest and most productive bores in Australia, 
which are in the same State, are respectively over 
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5,000 feet at Bimerah, and 3,000,000 gallons per day 
at Charleville. The highest pressure at most of 
the Australian bores ranges from 100 to 140 lbs, 
per square inch, so that the Thargomindah well is 
exceptional in that respect. 


Mont Blanc Cable-way.—There is now being 
constructed an interesting wire cable-way in 
four sections from Chamounix to the Col du 
Midi, with grades varying from 15° to 85°, and 
rising to a height above the starting point of 
8,280 feet. Hach of the sections will have two 
parallel carrying ropes placed four metres apart, 
and cars will run on each, one rising while 
the other is descending, an endless hauling cable 
controlling their movement. Between the hauling 
cable and the carrying cable there is to be a third 
cable—a safety brake rope—32 mm. in diameter, 
on which the gear of the car grips should the 
hauling rope break, and which, in that event, 
would perform the duty of the hauling cable by 
carrying the car to the next station. The brake 
rope is also designed to support the car should 
an accident happen to the carrying rope. The 
stretching of the cables is ensured by means of 
counterweights formed of large ferro-concrete 
blocks weighing from 20 to 25 tons. The driving 
plant will be placed in the upper stations of each 
section, and will consist of an electric motor of 
100 h.p., working the driving pulley of the hauling 
cable by means of gearing. A stand-by motor will 
also be provided, and a hand-winch is to be 
installed for use should the electric supply fail. 
Three-phase current at 2,400 volts transformed 
down to 500 volts for use will be employed. The 
cars will each accommodate twenty passengers, and 
will have steel bodies, 1:60 metres wide, by 4:70 
metres long, and 2°40 metres high. They will 
travel at a speed of 2°50 metres a second, and will 
be able to make about three to four journeys an 
hour. The conveying capacity will be about 
seventy-five passengers per hour. The works, the 
description of which is abstracted from the Times, 
are expected to be completed in 1915. The total 
cost is estimated at £120,000. 


CORRESPONDENCE. 


COAL GAS AS A FUEL FOR DOMESTIC 
PURPOSES. 


If only critics would read what a man has said 
before they criticise what a saving of ink there 
would be! Mr. Galt could not possibly have read 
my lectures before writing that, ‘challenged on 
this point [the relative cost of coal and gas] 
Mr. Goodenough falls back for support on collateral 
advantages of gas.” If he will kindly refer to 
what I said under the headings of ‘‘ Comparative 
Economy” and “ The Economic Aspect,” he will 
see that I have not moved my position in the least 
degree. 
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My whole point is, and has been, that you 
cannot say, with complete truth, that one thing is 
“dearer” than another until you have taken all 
factors into account. Taking a cab is “dearer” 
than walking, if one only compares the cost of the 
cab with the cost of shoe leather. 

I quite agree with Mr. Galt that what we want 
is a good heating gas at a cheap rate, but he must 
not compare Mond gas with town gas as if they 
were of equal calorific value. When Parliament 
has relieved gas undertakings of tests for illu- 
minating power that are years out of date, and 
when coal gets back to a normal level of price 
again, we shall see cheaper gas in the towns, 
though it must not be forgotten that gas is even 
now much cheaper in many districts than it was 
ten years ago. F. W. GoopENouGH. 


THE PRODUCTION AND USES OF 
PAPAIN. 


The interest evoked by a note under the heading 
quoted, whieh appeared in the last issue of the 
Journal, is my excuse for this letter. 

The therapeutic properties of the papaya tree in 
the East, and the paw-paw tree in the West Indies 
—the trees differ only in name—have long enjoyed 
local recognition. The commercial value of papain 
is now fully established. 

The trees are of rapid and sturdy growth, and 
more than tropically generous in their perennial 
yield. 

The fruit, under an umbrella of leaves, is ripe (I 
venture to think) before losing its green hue. In 
the yellow stage a condition is reached of over- 
maturity, and the fresh milky juice ceases to exude 
therefrom. 

The stem and leaves of the tree, the former on 
tapping and the latter on crushing, will give a 
certain amount of juice, but the green fruit is, 
essentially and economically, the source from 
which it can be most successfully obtained. 

The milk exuded from the green fruit is of a 
pure white colour, and, however treated and dried, 
should lose but little of its original hue in its 
transition to the marketable commodity. 

The yellow fruit yields no milk on being broken 
or cut open. Doubtless juice is obtainable by 
crushing, but it will not be milky or white, and 
cannot compare with the milk of the green fruit. 

At least that is the opinion of the Sambur deer, 
most attentive of animals to a digestive régime. 
The Sambur is fond of papaya leaves and fruit, 
and, whilst he will readily eat the former both 
green and dry, he despises the latter when it has 
reached the yellow stage. 

Efficient preparation of pure papain from the 
green fruit should present no insurmeuntable 
difficulties. It should bear a colour acceptable to 
the most critical of importers, and, alike from 
Eastern and Western islands of origin, a satisfactory 
supply of the product should be forthcoming. 

CAVENDISH BOYLE, 
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OBITUARY. 


PROFESSOR ARMINIUS VAMBERY, C.V.O. — By 
the death of Professor Arminius Vambéry, which 
took place on the 15th inst. at his residence in 
Budapest in his eighty-second year, the Society 
has lost a most distinguished Honorary Corre- 
sponding Member. Owing to the early death of 
his father, the childhood of Vambéry was passed 
in extreme poverty, and at the age of twelve he 
was apprenticed to a dressmaker in his native town 
of Duna-Szerdahely, in Hungary. He soon gave 
up this occupation and became tutor to the son of 
an innkeeper. As soon as he had contrived to save 
eight florins, he proceeded to St. Georghen, near 
Pressburg, to study at the Gymnasium there. His 
progress here was truly extraordinary, and it soon 
became evident that he was a linguistic genius of 
the first order. By the time he was sixteen he 
was familiar with most of the principal languages 
of Europe and Asia, and after spending some years 
as a private tutor he was able to realise his great 
ambition to travel in the East. He spent some 
time in Constantinople, and afterwards visited 
Khiva, Bokhara, and Samarkand, enduring extreme 
privations on his journeys through the desert. 

Shortly after his return from the East he paid 
his first visit to London in 1864, and was surprised 
to find himself the “lion” of the season. From 
this time onward he repeatedly revisited England, 
where he had many friends. He was on one 
occasion the guest of Queen Victoria at Windsor, 
and King Edward—then Prince of Wales—took 


the keenest interest in his work. On the occasion 


of one of his earliest visits to London in 1880, 
Professor Vambéry read before the Society a paper 
on “ Russia’s Influence over the Inhabitants of 
Central Asia During the Last Ten Years,” and in 
1885 he read another on ‘* Herat.” In 1896 the 
Council showed their appreciation of his work by 
- electing him an Honorary Corresponding Member. 
For nearly fifty years he occupied the Chair of 


Oriental Languages in the University of Budapest. | 


He_ published various works dealing with the 
literature, ethnography, and linguistics of Central 
Asia, as well as a number of books of travel, auto- 
biography, and history. He also wrote a good 
many letters to the Times—the last of which 
appeared on the very day of his death—in which 
he took up a strong anti-Russian attitude in regard 
to the problem of India. He took an active part 
in the defence of British interests in Asia, and it 
was no doubt in recognition of his services in this 
direction that King Edward conferred on him the 
-_ honour of C.V.O. on the occasion of his seventieth 
birthday. ` 


THomas EDWARD Pickett, M.D.—News has 
been received of the death of Dr. Thomas Edward 
Pickett, which took place on the 4th inst, at his 
‘residence in Maysville, Kentucky. Dr. Pickett 
was born in 1841, and after being educated at the 
Rand and Richeson Seminary in his native town, 
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he proceaded to the University of Pennsylvania, 
whence he graduated M.D, in 1865. On leaving 


- college he returned to Maysville, where he built 
-up a large practice. 


He was the first medical. man — 
to introduce into the United States the system 
of treatment of fractures by massage and mobilsa- — 
tion. He was a member of the National Association 
of the United States Examining. Surgeons, and 
President of the Maysville Board of Examining 
Surgeons. He served as surgical assistant in ~ 
the Peninsular Campaign of 1864, and he had some 
active military experience in the early “sixties” 
under Colonels Marshall and Harris. In addition 
to his professional. duties, Dr. Pickett took a deep 
interest in municipal affairs, and was successively 
a member of the City Council, Chairman of the 
Board of Health, City Physician, and. member of 
the School Board. 

Dr. Pickett was a supporter of various British 
and American scientific societies, and he was also 
a prolific writer, his best known work, perhaps, 
being “The Quest for a Lost. Race.” He was 
elected a member of the Royal | of Arts 
in 1910. 


GENERAL NOTES. 


THe FuEL ProsLEM.—The question of solid, 
liquid, and gaseous fuels was dealt with in a 
paper read by Professor W. F. Burstall before the 
Engineering Section of the British Association, 


He remarked that the majority of engineers. 7 
‘regarded coal as a fuel to be used in the furnace 


for the production of heat, whereas coal was a 
complicated substance from which a wide range of 
products could be obtained in addition to its direct 
value as fuel. He was of opinion that the question 
of fuel treatment would be solved by heating coal, 
peat, or lignite in a closed retort, but not of 
necessity under the conditions now employed in a 
gasworks. If it were once granted that the 
quality, quantity, and purity of the gas produced 
were secondary matters, the problem of fuel treat- 
ment became a most fascinating subject. Under — 
well-recognised conditions of carbonisation a set of 
products could be obtained which would include 
valuable fuel oils, middle oils, and heavy oils of 
the anthracite series, which could be employed for 
lubrication purposes. These might be produced in 
a system of automatic stills. The surplus gas over 
and above that required for heating the stills could 


be utilised for power purposes, and would be avail- . 


able for use in gas engines at a price which would 
enable these prime movers to generate electric 
current more cheaply than the steam turbine. The | 
exhaust gases would be afterwards further treated 
for other products, 

INVENTION OF ARTIFICIAL MARBLE IN AUSTRIA, 
—Much interest is being taken in an invention by 
a citizen of Reichenberg, Bohemia, of a process. for 
producing a substitute for all kinds of marble, 
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including the most highly-prized Italian, Egyptian 
and Salzburg marbles. The claim is made that 
this product is superior to genuine marble, being 
stronger, more substantial and less liable to crack 
or damage, and that especially in working, boring, 
or in installation: work the danger of injury is 
much less than with real marble, while it costs 
only one-third as much. This artificial marble is 
made partly by hand and partly by machinery. 
The cutting and polishing are done by machinery, 
the process being already in operation in Vienna, 
Berlin, Mannheim and Hamburg, and arrange- 
ments have been made for selling the right to 
produce it in France and Russia. 


ASPHALT - MINING IN THE VALLEY OF THE 
RuHINE.—The known deposits of asphalt in the 
world are not numerous, and one of the most 
important is found at Lobsann, near Sultz, in 
Alsace-Lorraine. The deposit of asphalt occurs in 
the form of bituminous rock lying at a consider- 
able depth in strata seven to fourteen feet thick. 
In the same district, at a greater depth, petroleum 
is found. The asphalt rock is mined in the usual 
way, hauled out of the mine, and thrown into 
large stone-breakers, from which the mineral 
drops into disintegrators, and finally comes out 
in very fine powder. This asphalt powder is used 
for different purposes, and is either shipped in 
the form of powder for compressed roadways in 
hydraulic compressed slabs of different dimensions 
for street paving, or in the form of mastic in cakes 
of about 50 lbs., which contain about 20 per cent. 
bitumen. 


MOUFFLON - HUNTING IN CorsIca,—The préfet 
of Corsica has just issued an order prohibiting the 
chase of the moufflon in that island during the 
coming season. It is feared that, unless stringent 
measures be adopted in order to prevent the whole- 
sale slaughter of this animal, which is a species 
of wild sheep particular to Corsica and nowhere 
else, the mouffion will soon become extinct. In 
the meanwhile it is hoped that, by establishing a 
close time for a few years, the mountains of 
Corsica will once more be repeopled with this 
interesting animal. 


THE MANGROVE - BARK INDUSTRY OF Mozam- 
BIQUE.—The mangrove bark produced in Mozam- 
bique is in great demand for tanning purposes. 
Trade in this product continues to flourish in cer- 
tain districts of the province, where the attempts to 
put a stop to the wholesale cutting of the trees have 
not been successful. The method of procedure is as 
follows: The trees are cut when between fifteen and 
twenty years old, the bark losing its valuable pro- 
perties as the tree approaches forty years of age, 
after which stage the bark is valueless. Trees when 
cut are seven to fifteen inches in diameter, and are 
logged to standard lengths—a seven-inch tree to 
seven-foot lengths, eight-inch tree to eight-foot 
lengths, etc. As soon as felled the tree is stripped 
of bark, which comes off easily. The bark when 
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freshly stripped looks” like raw flesh. It is 
thoroughly dried, broken up into chips, and 
packed in bags before shipping. The firm at 
present controiling this trade makes all its sales 
through Hamburg, although many shipments go 
direct to the United States. Ifa mangrove tree is 
stripped of its bark without felling, the tree dies; 
but if the tree is cut down a few feet above the 
ground before stripping, it springs up again. 


LatTin-AMERICAN UNIVERSITIES. — Six univer- 
sities in Latin-American countries were established 
before the first one in the territory that afterwards 
became the United States. The universities of 
Mexico and Lima were founded in 1551; Santo 
Domingo, 1558; Bogota, 1572; Cordoba, 1618; and 
Sucre, 1623. Another group of Latin-American 
universities sprang into existence in the era of 
independence, typifying a developing sense of 
national unity. Among such are the University of 
Buenos Aires (1821), the University of Trujillo in 
Peru (1831), the University of Arequipa (1835), and 
the institution at Medellin in Colombia (1822). 
In Brazil the university idea did not at first find 
favour ; instead, independent professional schools 
for medicine and law were established. 


PRODUCTION OF ORANGE FLOWERS AT VALLAURIS. 
—The production of orange flowers and their 
distillation is a most important industry on the 
French Riviera, judging from the report of one 
single co-operative society, viz., “ La Société Co- 


_ opérative des Propriétaires d’Orangers,” at Vallauris. 


This little town, famous for its potteries, situated 
near Cannes, is also the centre of an important 
flower-growing district. During 1912, of a total 
of 1,807,860 kilograms (3,986,331 Ibs.) of orange- 
blossoms received by the association from its 
members, 1,013,233 kilograms (2,234,178 lbs.) were 
sold to manufacturers of perfumes, 717,788 kilo- 
grams (1,582,722 lbs.) were treated at the distillery 
belonging to the association, recently established 
at Golfe Juan, and 118,843 kilograms (262,053 lbs.) 
at the various smaller distilleries of the same 
society. The value of the flowers sold to other 
manufacturers amounted to 720,453 francs 60 cen- 
times (£28,828), and that of the 347 kilograms 
(765 lbs.) of essence of “ neroly ” to 138,614 francs 
30 centimes (£5,544). The total production of 
“ neroly,”?” or essential oil of orange-blossoms, was 
879 kilograms (1,938 lbs.). 


THE CONSUMPTION OF MEAT IN FRANCE.—The 
statistical department of the Ministry of Agri- 
culture publish the following figures, from which 
it appears that the total number of cattle 
slaughtered during 1912 in the municipal abattoirs 
of France was :—1,231,253 head of cattle (bovine), 
1,963,128 calves, 5,670,696 sheep, and 2,005,296 
pigs. The consumption of veal in France is said 
to be increasing, and last year the number of 
calves slaughtered exceeded that of the full-grown 
animals by upwards of 700,000 head. 
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NOTICE. 


TEN-VOLUME INDEX TO “JOURNAL.” 

The amalgamated Index to the Journal of 
the Royal Soctety of Arts for Vols. LI.-LX. 
(1902-1912) is now ready, and can be obtained 
by members of the Society on application to 
the Secretary, Royal Society of Arts, John 
Street, Adelphi, London, W.C. 

Some copies of the ten-volume indexeg for 
Vols. I-X. (1852-62), XI.-XX. (1862-72), 
XXXI.-LX. (1882-92), and XLI.—L. (1892-1902), 
are still in stock, and can also be obtained 
by members on application. The index for 
Vols. XXI.-XXX. (1872-82) is out of print. 

To non-members of the Society the price of 
each index is 2s. 6d. 


CHARCOAL IRONWORKS. 
By Henry B. Wueattey, D.C.L., F.S.A. 
Parr II. 

IX. — CHARCOAL IRonworKS IN THE Mrp- 

LANDS, WEST AND NORTH oF ENGLAND, 


WALES, SCOTLAND, ĪRELAND, AND COLONIES 
OF NORTH AMERICA. 


ENGLAND. 

Cheshire. —Mentioned in Domesday Book. 

Cumberland.—A grant of the forge at Winefel 
was obtained by the monks of Holm Cultram 
Abbey in the 12th century. 

Durham.—Ironworks were founded during the 
Roman occupation in this country. 

Gloucestershire.—Forest of Dean. These iron- 
works are situated about twelve or sixteen miles 
west of Gloucester, and it is proved that they 
were founded by the Romans, as coins of 
Trajan, Antoninus Pius, and other emperors, have 
been found among the vast cinder-heaps in the 
district. Little history of these works, however, 
is recorded until the year 1188, when Giraldus 
Cambrensis refers to the noble forest of Dean 


which amply supplied Gloucester with iron and 
venison. Henry II. endowed the recently- 
founded abbey at Flaxley with a grant of two 
oaks out of the forest every seven days for 
supplying their iron forges with fuel. In the 
Patent Rolls of Henry III. (1237) there is a 
heading, “ De forgiis levandis in Foresta de 
Deane,” and in a judicial inquiry held in Glou- 
cəster Castle (1282) upwards of seventy-two 
“ forgiæ errantes”’ are referred to as at work 
in the forest. 

The Crown charged for licensing these move- 
able forges at the rate of 7s. a year—viz., 3s. 6d. 
for six months, or ls. 9d. a quarter. A miner 
received one penny or the worth of it in ore for 
each load of ore brought to any of the king’s 
ironworks ; but if conveyed out of the forest 
the penny was paid to the Crown. 

Mushet supposes that iron was cast here in 
1540, and he says the oldest piece of cast iron he 
ever saw bore the initials “ E. R.,”’ and the date 
1555. The works were busy during the Common- 
wealth in making cannon and shot, but in 1674 
there was a great decay in the works, and from 
the report of a Parliamentary Committee sitting 
in 1788 we learn that no regular work was 
carried on. In 1795, however, there was a 
resumption of the iron manufacture when 
charcoal was superseded by coke, and the works 
entered into a new life of prosperity, owing to 
the possession of coalfields in the neighbourhood. 
In 1860 eight blast-furnaces produced 25,000 
tons of the best iron. More than fifty iron 
mines yielded 100,000 tons of the richest hema- 
tite ore. So that this famous district, with 
some breaks in its history, has been renowned 
from the Roman period to the present time as 
the producer of charéoal and coke iron.* 

Edward the Confessor demanded an annual 
amount of iron from the citizens of Gloucester. 
Camden affirms that in and before the reign of 


* “Ancient Iron Trade of the Forest of Dean,” by the 
Rev. H. G. Nicholls.—Archeological Inst. J ournal, Vol. XVII. 
Pp. 227-239. 
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William the-Conqueror the chief tradé of the 
city was the forging of iron. This is men- 
tioned in Domesday Book. 

Herefordshire.—Iron worked in the Roman 
period mentioned in Domesday Book. 

Lancashire.—tn 1563 a royal decree was 
issued abolishing the bloomeries or iron smithies 
in Furness in Lancashire, in compliance with a 
petition of the inhabitants, because ‘‘ they con- 
sumed all the loppings and croppings of the sole 
winter food for their cattle.” (Swank.) It has 
been suggested that Furness is supposed to have 
derived its name “from the many furnaces 
therein of old time.” In the Ulverston district 
iron was worked in the 12th century. 

Leicestershire.—Iron worked at Ashby-de-la- 
Zouch, iñ 1643. 

Lincolnshire.—Mentioned in Domesday Book. 

Monmouthshire.—One of the streets of Mon- 
mouth is named Cinderhill. The ironworks at 
Tintern were,of considerable antiquity, and they 
continued until 1828, three years after the 
Ashburnham furnace in Sussex was closed 
down. “‘ Nearly the last operation that took 
place at Tintern occurred about the year 1828, 
just prior to its final extinction. Mr. David 
Mushet was desirous of trying some practical 
experiment in the smelting of ‘ wootz,’ or Indian 
iron, and regarded the contemplated abandon- 
ment of the old blast-furnace at Tintern a 
favourable opportunity of doing so. Its usual 
‘make’ when in full operation was from 
twenty-eight to thirty tons per week of charcoal 
forge pig-iron; and at that rate of production 
consumed forty dozen sacks of charcoal, con- 
sisting of twelve sacks each, and assumed to 
consist of twelve bushels. It thus appears that 
in the production of one ton of pigs sixteen 
sacks of charcoal were consumed. This is stated 
by Mr. Mushet to have been the first charcoal 
furnace in the county that was blown with air 
compressed in iron cylinders, and against the 
employment of which a great prejudice was 
always entertained by the workmen.” * 

Nottinghamshire.—Cinder hill, a village three 
miles north of Nottingham. 

Somersetshire. — Mentioned in Domesday 
Book. Bath (Aque Solis) is said to have been 
the great arsenal of the Roman armies in Britain. 

Staffordshire.—Iron foundries were in opera- 
tion prior to the reign of Elizabeth, but the 
produce was on a small scale until after the close 
of the 16th century. (Journ. Arch. Assoc. 
XXIX. 174.) 

a «Some Account of the Iron and Wire- Works of Tintern,” 


by William Lliewellin.—‘‘ Archeologia Cambrensis,” 1863, 
Vol. IX. p. 291. 
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Plot’s “ Staffordshire ” contains a chapter (IV.) 
on the iron ores of the county, with references 
to bloomeries. 

Warwickshire.—Aston furnace (Birmingham), 
Forest of Arden. 

Worcestershire.—Ironworks during the Roman 
occupation. Pensnet, Lord Dudley’s ironworks. 

Yorkshire—Hunter refers to “the fact that 
in the midst of a mass of scoria, the refuse of 
some ancient bloomery near Bradford, a deposit 
of Roman coins was found.” Extensive iron- 
works were established at Kimberworth by the 
monks of Kirkstead in 1160. 

Thoresby’s “Leeds ° contains references to 
ironworks, and mention is made of a place 
named Kirkby Overblows, near Harrogate. 


WALES. 


Glamorganshire. — Sussex ironmasters in 
Henry VIII.’s reign started ironworks in this 
county. (“Sussex Ironmasters in Glamorgan- 
shire,” by W. Llewellin.—“* Archeologia Cam- 
brensis,” 1863, Vol. IX. p. 81.) 

Brecknockshire.—Large quantities of scoriz 
supposed to be of Roman origin have been 
found at Crickhowell. 

Blast-furnaces were built by Capel Hanbury 
in 1565 at Pontypool to smelt the Roman cinder. 

The Hanburys are said to have built iron- 
works at Llanelly about 1620. 

In 1770 the first coke furnace in South Wales 
was built at Cyfarthfa, and in 1788 there were 
six coke furnaces in South Wales. (Swank.) 


SCOTLAND. 


Mr. Ivison Macadam, in his paper on the iron 
industry in Scotland, writes: “The slag heaps 
are widely distributed throughout Scotland, and 
their positions various, but they may be roughly 
classified as—(1) on elevated positions on hill- 
sides ; (2) in valleys without water ; (3) on the 
sides of streams ; (4) near the sea.’ From the 
character of the cinders found in these various 
sites Mr. Macadam draws the following deduc- 
tions: ‘“‘ That in the case of the works on the 
hillsides, the fuel and ore were roasted without 
the aid of an artificial blast. In support of this 
theory it is found that such sites are more 
numerous on such spots as are exposed to the 
influence of the prevailing winds. In the works 
situated in hollows the rush of wind through the 
confined space was made use of, or in the second 
variety of slag from this class of situation 
bellows were used. The third class were undoubt- 
edly constructed to use an artificial blast of air 
obtained by the aid of water, and the fourth 
class most possibly employed a water-wheel, such 
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as was in use in early times in the Forest of 
Dean.” The analysis of the slag has shown 
how wasteful was the process of manufacture 
adopted. 

Mr. Macadam has compiled a list of a uae 
number of sites of old ironworks arranged in 
counties. The fuel used was either wood 
charcoal or peat charcoal; and there is no 
evidence that coal was used in Scotland for iron 
manufacture until the Carron Works took it up 
somewhere after 1760. Mr. Macadam says 
that in 1607 Sir George Hay started his large 
ironworks at Letterawa, Loch Maree, in Ross- 
shire, which were worked by a colony of English- 
men. ‘The district round Loch Maree gradually 
“ became a veritable iron forge for the whole of 
England.” “ After the Rebellion of 1715 the 
Highlands were placed under military regulation, 
and an opening was presented for English enter- 
prise. No scruples were then expressed as to 
the waste of timber, and the Scottish forests were 
extensively used for the conversion of English 
ore. The ore, being heavy and compact, was 
more easily transported to the wood than the 
timber to the ore.” * 

At the Carron ironworks, a mile fom Falkirk, 
the first blast-furnace was built in 1759. It was 
operated at first with charcoal, but later coke 
was substituted, and it was the first furnace in 
Scotland to use the new fuel. (Swank.) 

In 1788 there were six coke furnaces in Scot- 
land, and two charcoal furnaces of Bunawe and 
Goatfield. These charcoal furnaces were only 
blown out a few years ago. 


IRELAND. 

The manufacture of iron was extensively 
fostered by the English in the reigns of Elizabeth 
and James IL., but in the Rebellion of 1641 many 
of the works were closed. 

Sir William Petty established in 1660 and 
subsequent years many ironworks in the county 
of Kerry, which were continued until the middle 
of the 18th century, when they were stopped 
in consequence of the scarcity of timber. 

Petty stated in 1672 that 1,000 tons of iron 
were made in Ireland. 


COLONIES OF NORTH AMERICA. 

The first iron article made from native ore in 
America was the Lynn pot cast at Lynn, Mass., 
in 1645, which is still preserved. The pot 
weighs 2 lbs. 13 ozs., and its capacity is one quart 
less one gill. A figure of the pot is given in 

* « Notes on the Ancient Iron Industry of Scotland,” by W. 


Ivison Macadam, December 1886. (Proceedings of the Society 
of Antiquaries of Scotland, Vol. IX. (New Series) pp. 89-131.) 
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Swank’s “ History of the Manufacture. of Iron,” 
1892, p. 119. 

In the year 1750 an Act was passed prohibitin g 
the colonies from manufacturing beyond- the- 
stage of pig iron, and in 1756 a pamphlet was 
published in London, entitled “ Thè Case of the 
Importation of Bar Iron from our Colonies of 
which was reprinted by the 
Iron and Steel Institute as an appendix to their 
volume of “ Transactions ” (1887, No. 2). 

The Society of Arts in 1762 awarded a gold 
medal “to the Rev. Jared Elliott of New Eng- 
land, for producing malleable iron from the 
American black sand.” Mr. James Douglas 
refers to this award in his paper, “ Progress of . 
Metallurgy and Metal Mining in America during 
the last Half Century” (Journal, 1897, 
Vol. XLVI. p. 29). He writes: ‘In 1840, the 
nearest census year to 1837, the total yield of - 
the United States was 287,903 tons of cast iron, 
which was made in 804 furnaces, or 357 tons to ` 
a furnace ; and 197,233 tons of bar iron turned 
out from 795 bloomery forges and rolling mills... 
Almost everywhere the settler could find some: 
iron ore, everywhere wood for charcoal, and 
running stream with which to produce a water- 
blast and to work his trip hammer. In some of 
the more remote districts of the Southern States 
these primitive furnaces and forges have sur- 
vived until very recently. Up to 1840 pig iron, | 
with the exception of some experimental runs 
on anthracite and coke, was made exclusively 
with charcoal. But much, of the cast iron from 
Western Pennsylvania, and even from the 
Juniata Valley, was taken to Pittsburg, which, 
on account of its cheap coal and geographical 
situation had already become the most active 
seat of theiron and steel manufacturing trades.”’ 


X.—STATISTICS OF CHARCOAL [RON 
PRODUCTION. 


1607.—We are told in John Norden’s “ Sur- 
veyor’s Dialogue ” that “there are or lately 
were in Sussex neere 140 hammers and furnaces 
for iron,” and that “each of them spends in 
every twenty-four hours two, three, or four loades 
of charcoale, which in a year amounteth to an 
infinite quantitie.”’ 

1719.—Macpherson asserts that at this time 
the ironworks of England employed 200,000 
persons, and the consequent destruction of 
woods in Warwick, Stafford, Hereford, Mon- 
mouth, Gloucester, and Salop, was ‘not to be 
imagined.” Over 20,000 tons of iron were 
imported, in addition to the amount produced . 


in this country. 
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 1725.2=A pamphlet in the library of the 
British Museum, entitled “Interest of Great 
Britain in supplying herself with Iron impartially 
considered,” was reprinted by the Iron and Steel 
Institute as an appendix to its Journal (1885, 
No. 2). It is undated, but is supposed to have 
been published about 1725. There is a list of 
forges in England and Wales, with figures of 
the annual output as follows: Sussex— 
Bivelham, 40 tons; Hawkesden, 40; Brighlin, 
40; Burwash, 40; Westfield, 40; Marshfield, 
60; and Woodcock, 40. Hampshire—Sowley, 
50 tons ; Titchfield, 100; have made previously 
200 tons. Surrey and Kent—Touchley, 50 tons ; 
- Barden, 40. 

Forges in other parts of the country show 
larger figures. The total is given as 12,190 tons, 
or a decrease of 7,295 from what had pre- 
viously been produced. There is a printed note 
to this effect: “The making of British iron 
hath gradually decreased in proportion to the 
increase of the importation of foreign.” 

1737.—Macpherson states that 20,000 tons 
of foreign iron were imported (15,000 from 
Sweden, and the greater portion of the remaining 
5,000 from Russia). The exports of wrought 
iron amounted to 3,000 to 3,500 tons per annum. 

1740.—The number of furnaces in the country 
at this time is given as fifty-nine, producing 
-17,350 tons, as follows :— 


, Tons. 
Brecon . . 2 600| Kent 4 400 
Glamorganshire 2 400 | Monmouthshire 2 900 
Carmarthenshire1 100; Notts . 1 200 
Cheshire 8 1,700 | Salop. . 6 2,100 
Denbighshire. 2 550 | Staffordshire . 2 1,000 
Derbyshire 4 800! Worcestershire 2 700 
Gloucestershire 6 2,850 | Sussex . . 10 1,400 
Herefordshira. 8 1,350} Warwickshire 2 700 
Hampshire . 1 200! Yorkshire . 6 1,400 


Some figures.given by Scrivenor are of interest 
as showing the relation between the charcoal 
and coke furnaces during the transition time. 

1783.—Anderson estimates the annual value 
of iron manufactures in Great Britain at 
- £8,700,000, and that of steel at £3,400,000. 

1788.—Seventy-seven blast furnaces in Eng- 
land and Wales, and eight in Scotland, producing 
63,300 gross tons of pig iron. Of the whole 
number of furnaces twenty-six. used charcoal 
and fifty-nine used coke. The imports of pig 
iron by Great Britain in this year amounted to 
about 15,000 tons, and the imports of bar iron 
amounted to 51,469 tons. Mr. Swank gives a 
table showing the growth of the pig-iron industry 
of Great Britain from 1788 to 1890. He takes 
this year 1788, because with it “ begins ‘the 


Tons. 


- 


_ JOURNAL OF THE ROYAL SOCIETY OF ARTS. September 26, 1913. 


_ 


revival of the British iron industry, which fol- 
lowed the general introduction of coke in the 
blast-furnace, and of the puddling furnace and 
grooved rolls in finishing iron.” l 
1806.—Eleven old charcoal furnaces producing 
7,890 tons ; 222 coke, producing 250,406 tons. 


XI.—Usg oF COKE IN PLACE OF CHARCOAL. 


Many attempts were made at various times 
to use pit coal instead of wood for the smelting 
of iron, and in 1589. a patent was granted to 
Thomas Proctor and others for making steel 
and iron by a new process.* 

Mr. R. L. Galloway, in his “‘ History of Coal 
Mining in Great Britain ” (1882), gives us much 
information respecting these attempts. Proctor’s 
scheme proved a commercial failure, and it is 
reported that the cost. of making two tons of iron 
by this process (in which coke and peat were 
used) at an ironworks in Yorkshire amounted 
to 200 marks (or £66 13s. 4d. per ton); and, so 
says the reporter, “it is deere iron.” A licence 
was granted in‘ 1590-to the Dean of York “ to 
purify -pit coal and free it from its offensive 
smell.” Mr. Galloway records that as early as. 
1528 Cardinal Wolsey, then Bishop of Durham, 
projected a scheme for applying the coal from his 
mines in Weardale, and had a large house and 
furnace built for the purpose near Gateshead- 
on-Tyne, “but the Cardinal’s downfall and 
death occurring soon after, the enterprise was 
abandoned.” f 

` ÅA patent-was granted to Robert Chantrell in 
1607, “ to make and forge iron and steel with 
stone coal, pit coal, and peat coal,” but his pro- 
cess turning out a failure a new patent was 
granted in 1612 to Simon Sturtevant, a German 
who, failing to carry out his promises, had his 
patent cancelled, and a new grant was made to 
John Rovenzon, one of his associates. 

Evelyn refers to this unsuccessful attempt, 
and regrets its failure: “ One Simon Sturtevant 
had a patent from King James I., pretending 
to save £300,000 a year by melting iron ore and 
other metals, with pit-coal, sea-coal, and brush- 
fuel; itis pity it did not succeed.” 

Success was attained by Dud Dudley in 1619, 
but his opponents, after throwing every obstacle 
in his way, caused him in disgust to cease from 
prosecuting his inventions, the secret of which. . 
died with him. Dudley was fetched from 
Balliol College, Oxford, to manage his father’s 


ironworks at Pensnet in Worcestershire, con- 


sisting of one blast furnace and two forges. 
The supply of wood and charcoal becoming. 


* Lansdowne MSS. 59 (78). 
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very scanty, and pit-coal abounding, he was 
induced. to alter his furnaces and attempt the 
making of iron with pit-coal. His father 
obtained for him a patent from the king for four- 
teen years on February 21st, 1622, and later he 
obtained a special exemption of his patent from 
the Statute of Monopolies (21 Jac. c. 3, 1623-4) : 
“ Provided this Act... shall not extend or 
be prejudiciall . . « to a grant or privilege for 
or concerning the melting of iron ewre, and of 
making the same into castwerkes or barres with 
sea-coales or pit-coales by his Majesties lettres 
patentes ... made or granted to Edward 
Lord Dudley.” * . 

Dudley did not publish his “ Metallum 
Martis or Iron made with pit-coale, etc.,” until 
1665, five years after Charles II. had refused to 
renew his patent. 

No further attempt of any importance to 
smelt iron with pit coal was made until the 
- problem was solved with complete success at 
Coalbrookdale in the 18th century. There 
has been some dispute in regard to dates, but 
there is reason to believe that the first Abraham 
Darby (1677-1717) used coke in the furnaces 
for several years, but that his son Alexander 
Darby (1711-1763) improved the process, and 
owing to his success the revolution gained 
ground, and very gradually became universal. 

‘Dr. Percy printed in his ‘ Metallurgy ” 
(“ Iron and Steel,” 1864) an interesting account 
of the Darby family and their use of coke, 
which he obtained from its representatives at 
that time, ‘the result being that the problem was 
solved about the year 1735. Dr. Percy added 
the following note :—“‘ According to Scrivenor, 
pit coal was first used by Mr. Abraham Darby 
in his furnace at Coalbrookdale in 1713; but 
this statement is certainly erroneous.” How- 
ever, it is stated in the “ Dictionary of National 
Biography ” that “it is clear from the published 
results of examinations of the books of the 
Coalbrookdale concern, that both during the life 
of the first Abraham Darby and for some time 
at least after his death, coke was used regularly 
in its furnace. Possibly (if not probably) the 
use of coke may have been discontinued at some 
period in the interregnum, between the death of 
the first Abraham Darby and the manager- 
ship of the second, and the latter may have 
re-discovered it.” 

The Coalbrookdale ironworks have a remark- 
able history, and one incident is of particular 
interest. About the time of the Battle of 


* “Statutes of the Realm,” Vol. IV. pt. 2, p. 1214. 
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Worcester (September. 3rd, 1651) the furnace for- 
smelting iron belonged. to one of the family of 
Wolffe of Madeley, the same Wolffe who, after 
the battle, sheltered Charles II. while the- - 
soldiers on the King’s track were regaled by 
Mrs. Wolffe with bread and cheese and ale. 

The trade of the Sussex and other southern: 
ironworks was a fluctuating one, affected by 
several causes; one of the first to take effect 
was the fear of the failure of the stock of charcoal 
from the denudation of the forests. This was 
very perceptible in the 18th century. 

Another important cause of decay was the 
large importation of foreign iron in the 17th 
and 18th centuries. On December llth, 1663, 
Samuel Pepys had a talk with an iron 
merchant, who told him, “the great evil 
of discouraging our natural manufacture of 
England in that commodity by suffering the 
Swede to bring in three times more than ever 
they did, and our own ironworks be lost, as 
almost half of them are already.” 

The change of coke for charcoal in the manu- 
facture of iron finally closed the southern iron- 
works, but it is somewhat remarkable that some 
of the southern furnaces did not close down until 
the beginning of the 19th century. 


XII.—CHRONOLOGY. 


A few dates are here given respecting the 
history of the old ironworks of Great Britain 
and Ireland which, to some extent, supplement 
the previous notes. 

British Iron Manufacture.—Strabo refers to 
the exportation of iron from Britain in his day, 
and Solinus not only mentions British iron, but 
describes the agricultural and other implements 
manufactured therefrom. 

In a Latin poem entitled “‘ Reliquie Hbora- 


`- censes,” it is asserted that Sheffield was the 


place from which the Brigantes were supplied 
with the arms they bore against the invading 
Romans. , 

Roman.—The Emperor Hadrian visited 
Britain a.D. 120, and in the following year there 
was established at Bath a Roman military forge 
or fabrica for the manufacture of iron arms. 
This forge was near to the bloomeriesin Somerset - 
and the Forest of Dean, from which it was 
supplied with the necessary iron. 

Large heaps of scoriæ, or cinders, as old as 
the Roman period, have been discovered in the 
wealds of Kent, Sussex and Surrey, on the hills 
of Somerset, and in the Forest of Dean, Glouces- 
tershire, also at Bierley, a few miles from Brad- 
ford, and in the neighbourhood of Leeds. Also 
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in the valleys of the Reed and the Tyne in the 
county of Northumberland. On the moors in 
the parishes of Lanchester and Chester-le-Street, 
co. Durham, vast heaps of cinders of presumed 
Roman origin have also been found. (Swank.) 
The large percentage of metal left in these 
cinder-heaps shows that the process apparently 
in use among the Romans for extracting the iron 
was very imperfect, and many of these heaps have 
been re-smelted with much advantage and profit. 
Mr. Macadam says of the slag in Scotland, 
“ that the proportion of iron in the slag, partly 
present as silicate, but also partly as finely- 
divided metal, is not unfrequently found to 
amount to over 67 per cent. of the whole, whilst 
the present charcoal furnaces yield a slag con- 


taining from less than 0-5 per cent. to 14 per ~ 


cent. of metallic iron.”’ 

The Rev. H. G. Nicholls states (Forest of Dean) 
that the large percentage of metal left in the 
cinder-heaps ‘‘shows. that the process then in 
use for extracting the iron was very imperfect. 
What that method was it is now difficult to 
determine. Some kind of blast must have been 
created by means of the hand or feet, or the 
fireplace must have been constructed on the plan 
of our modern wind furnace. Water-power 
could not have been employed, since in many 
instances no streams occur near the works,” 

In [Holland’s] “ Iron and Steel Manufacture ” 
(“‘ Lardner’s Cyclopedia ’’) there is a valuable 
note on the fact that the cinder containing the 
largest amount of metal is found on high ground, 
which proves the inefficiency of the air-draught. 

“ The heaps of cinders found in various parts 
of this kingdom, especially in Yorkshire, indicate 
unequivocally the situations of ancient bloom- 
eries. These are met with as well in the valleys 
as on the hills. The latter, however, have been 
supposed to belong to the earlier works, and to 
a period anterior to the knowledge of bellows. 
This has been partly inferred from the remark- 
able fact that the cinders found on elevated 
spots almost invariably contain a large quantity 
of metal, the ore, on account of the inefficiency 
of the mere air-draught, not having been tho- 
roughly reduced. On the other hand, the slag 
found in low situations, where it is presumed 
the furnaces were worked after the introduction 
of bellows, is in most cases so completely ex- 
hausted as not to be worth the trouble of re- 
smelting, even with modern machinery.” 

In the 16th century furnaces were built in 
the Forest of Dean to re-work the heaps of 
cinder, and Capel Hanbury, of Tintern iron- 


works, was one of the projectors in 1565. Mr. 
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Savery * affirms that the Roman cinder-heaps of 


the Forest of Dean furnished half the iron 
produced for two hundred years after improved 
methods came into use. This iron was said to 
be some of the finest produced. It would be 
interesting to know if, in accordance with 
Holland’s remarks above as to the different pro- 
portions of metal in the cinder on the high 
ground and in that of the low-lying ground, the 
newly-smelted cinder was taken from the high 
ground. Mr. Grover supposes the Roman iron- 
masters used bellows and water-power, and in 
describing the two early forms of bloomery— 
(1) the air-furnace on the high hill driven by the 
wind as it passed through little conical holes in 
the sides; (2) blast-furnace provided with 
bellows—he expresses the opinion that the air- 
bloomery was used by the Britons and the blast- 
bloomery by the Romans.t The more prevalent 
Opinion, however, is that, at all events for a 
time, the Romans used the first form of bloomery. 

Altars erected to Jupiter Dolichenus, the 
protector of Roman ironworks, have been 
discovered in various places in England in 
association with the remains of prehistoric 
ironworks. 

Saxon.—Little information has come down to 
us respecting the iron industry among the Anglo- 


Saxons, although Bede speaks of its importance. 


in the beginning of the 8th century. We 
know that St. Dunstan was askilled blacksmith, 
and that much artistic ironwork was produced 
about his time. Mr. Swank notes, as an in- 
teresting fact, that one of the last of the Saxon 
kings was Edmund Ironside. 

Norman.—There are several references to 
ironworks in different parts of the county to be 
found in Domesday Book, but Sussex iron is 
not mentioned. As already stated, the earliest 
record of iron in the county is under the year 
1266. In 1160 ironworks had been established 
by the monks of Kirkstead, Lincolnshire, at: 
Kimberworth, Yorkshire. 

In 1279 (7 Edw. I.) iron was smelted in 
St. Leonard’s Forest (which gave its name 
to the western extension of Hastings), and the 
works were afterwards carried on by the Crown. 
In 44 Eliz. (1602) the Forest was leased by the 
Crown to Sir John Caryll, and in the lease the 
various forges and the implements belonging to 
them are enumerated. 

They were afterwards employed for military 


* J. ©. Savery on the ‘‘Ironworks of Sussex.’—Arch. 
Assoc. Journal, Vol. XXIV. p. 335. 


+ J. W. Grover on “Iron and the Ironworks of Roman ` 


Britain.” — Arch, Assoc. Journal, Vol. XXIX. p. 121. 
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stores for the use of government and so remained 
until 1643, when Chichester and Arundel were 
taken by Sir William Waller. Dallaway states 
that a part of that General’s army, “ was 
dispatched for the purpose of destroying these 
and other ironworks belonging to the Crown or 
to Royalists, which have never since been 
restored.” : 

1543.—English iron was cast by Ralph Page 
and Peter Baude in Sussex (Rymer’s “ Foedera’’). 

1609.—John Hawes held the site of the Abbey 
of Robertsbridge, with the buildings, etc., 
“ lying between two fresh-water rivers, abutting 
at the great stone bridge at the Forge Pond,” 
and “including various buildings for the steel- 
makers, among which were eight steel forges ; 
also one great gatehouse, called the East Gate, 
employed as a storehouse for iron, with a house 
attached to it for James Lamye, the hammer- 
man.” Steel was also manufactured in several 
other places, particularly at Warbleton, where 
is a place still called the Steelforge land, and at 
Robertsbridge.* In 1623 Robert Sidney, Earl of 
Leicester, assigned a lease of Udiham iron house, 
in the manor of Robertsbridge to John Colpeper 
and Henry English, with power to dig for iron 
in any of Lord Leicester’s lands in Salehurst, 
Ewhurst, Watlinge and Watlington. In 1707, 
Elizabeth, Countess:Dowager of Leicester, and 
John Sidney her son, Earl of Leicester, leased 
the Robertsbridge Furnace for eleven years to 
Thomas Snepp, sen. and jun.t 

1636.—Proclamation respecting the better 
management of the iron trade. 

1637.—Order in Council to put the regulations 
in force. 

1639.—Both the above instruments were 


revoked by proclamation given at York (Rymer’s 


“ Fodera,” XX. 340). 

1750.—Act of Parliament prohibiting the 
American Colonies from manufacturing beyond 
the stage of pig iron. 

1756.—Importation of bar iron from the 
Colonies. 


THE PLUM INDUSTRY OF SERVIA. 


Writing in La Vie Agricole et Rurale, Mr. W. 
Stoykowitch gives an interesting account of the 
plum industry of Servia, which, he states, forms 
a very important source of the revenue of the 
country. 

Plums in different forms are exported annually 
to the value of nearly a million sterling. They 
occupy a much larger area in the country than 


* Lower, ‘‘ Sussex Archeological Collections,” 1849, Vol. IT. 
p. 197. 
+ Thorpe’s “ Battle Abbey Deeds,” pp. 201, 202. 
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any other fruit trees, and are especially grown in 
the west and centre of Servia, particularly in the 
departments of Kraguyévatz, Valyévo, Podrinye, 
Rudnik, Chachak, Ujitzé, and Kruzhévatz. The 
following figures give an idea of the importance 
and the development of plum cultivation in 


Servia :— Area under Plums. 


Year. Acres, 

1889 157,750 
1900 251,000 
1906 326,500 
1911 346,500 


By far the most widely grown variety is Pro- 
jegatcha, (Lorraine plum). The trees are usually 
propagated by means of suckers taken from below 
the trees in old orchards; after planting they are 
left to themselves, but there is a marked tendency 
towards more systematic cultivation. 

The prosperity of plum-growing is entirely due 
to the plum industries in Servia. About two-fifths 
of the total crop is dried, one-fifth is made into 
preserve, while the remaining two-fifths are used 
for the manufacture of plum brandy (“ rakia” or 
« shlivovitza’’), with the exception of a very small 
quantity exported as fresh fruit, chiefly to Ger- 
many; these are the finest fruits hand-picked 
before they are quite ripe. The home consump- 
tion also is included in the last-mentioned 
two-fifths. | l 

The Prune Industry.—This industry is much 
developed and is very prosperous, Servian prunes 
being celebrated abroad. The somewhat primitive 
drying apparatus, the “ puchnitza”’ (a kind of 
baker’s oven), and Glavinitch’s oven, hitherto 
employed, are about to be replaced by a very 
much better apparatus, which has been selected 
from the exhibits of many oven competitions 
organised by the Government. i 

The principal plum markets are held daily 
(except Sunday) from September 1st (old style) to 
the end of November in the following towns: Bel- 
grade, Shabatz, Kraguyévatz, Valyévo, Chachak, 
Obrenovatz, Arandjelovatz, and Loznitza. The 
Servian Government takes special measures 
throughout the plum season to prevent the sale 
of damaged or inferior fruit, and to prevent fraud. 
The prunes are sold by weight, and also according 
to the number per pound. They are sorted in the 
salesmen’s store-rooms by means of sorters with 
sieves of different dimensions. 

The exported prunes are dispatched in sacks con- 
taining 180 to 180 lbs., or in boxes of 26 to 55 Ibs. 
In the latter case the prunes are placed in the 
oven after packing, as in the common French 
method. Prunes are chiefly exported to Austria, 
Germany, Belgium, Holland, Denmark, England, 
Switzerland, and Russia. They form an important 
article of commerce: the exports amounted to 
between 40,000 and 50,000 tons from 1904 to 1908, 
then fell to 9,000 in 1909, and were respectively 
23,500 and 82,750 tons in 1910 and 1911; the. 
highest value in the ten years 1902 to 1911 was in 
1911, viz., £654,500; it was nearly the same in 
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‘1907, and over £400, 000 also in 1906, 1908, and 
1910. 


The Manufacture of Plum Preserve. — This jam 


is made of completely ripe plums, without the 
-addition of sugar. 


The fruit is first cooked, in 
order that the skins and stones may be more easily 
removed, and is then boiled in special cauldrons 


7 to 10 ft. wide and 24 to 28 ins. deep. The. 


cauldrons are heated over an open fire, as better 


' results are obtained by this means than by steaming 
. (as at Kraguyévatz). 
in receptacles holding .12.t0-15 gallons and ex- 


The prepared jam is placed 


ported abroad, chiefly to Austria and Germany. 
The exports averaged 13,000 tons from 1902 to 
1908, then fell to 1,500 in 1909, and were 9,300 
and 5,100 in 1910 and 1911 respectively; the 
greatest value in the ten-year period was in 1907 
(£170,000), while in 1910 and 1911 it was £112,800 
and £8,600 respectively. 

The most important markets for plum jam are 
at Kraguyévatz, Chachak, and Shabatz. 

The Manufacture of Plum Brandy.—Only fruit 


of inferior quality is distilled, and that in very 


i 


primitive apparatus. Two kinds of brandy are 
made, one called “meka shlivovitza” (or mild) 
scaling 20° to 30°, and another called ‘“liouta 
shlivovtza ” (strong) or “ prépétchénitza”’ (redis- 
tilled brandy) scaling 40° to 50°. Only the latter 
is"exported abroad. 

The exports of plum brandy (including a little 


-pomace brandy) varied between 600,000 and 


800,000 lbs. from 1903 to 1909, and 1910 and 1911 


- were respectively 200,000 lbs. and 57,500 lbs.; their 


value reached over £4,000 in 1905, but was only 


£630 in 1911. 


THE GROWING OF LINSEED AS A 
FARM CROP.* 


The growing of flax for fibre has been a feature 
of Irish and, to a less extent, of British agriculture 
for many years, but linseed as a farm crop is 
unknown to most farmers in this country. 
Experiments in the growing of linseed have been 
carried out on a limited scale in England and 
Wales during the last three years, and this year 
more extended trials are being conducted. 
` ‘The main purport of this paper is to put forward 
some arguments in favour of linseed-growing; to 
describe the cultural requirements of the crop; and 
to consider the cost of production, probable yield, 
and money value of the crop on suitable land, as 
far as the limited experience and paucity of data 
at our disposal will admit. 

' The special value of linseed as a cream substitute 
for calves, its superiority as a fattening and 
‘“‘ finishing” food for older cattle, its ability to 
secure good “condition” in horses, its unrivalled 
effect as a tonic for ailing stock, not to mention its 
excellence for sheep, are universally admitted by 


* Abstract of a paper read before the Agricultural Section 
of the British Association by.Duncan Davidson. 
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farmers. The increasing demand for linseed oil 
and the decreasing export of linseed have advanced 
the price of linseed and linseed cake during the 
last few years to a level which almost.. prohibits’ 
their use as stock foods, and the present fall in 
price can only be regarded as temporary. 

Linseed is practically indispensable as a stock 
food, and its production at a reasonable cost 
becomes a pertinent problem. Can the British 
farmer grow linseed profitably? Experiments. 
so far go to prove that 10 to 15 cwt. of 
linseed can be grown at the cost of about £6 


per acre on medium. land, while we pay as much 


as £10 for half a ton of linseed meal containing up 
Moreover, as a 
stock food the home-grown material is superior to 


the imported linseed, and it can be used instead 


of expensive linseed cake, and is a certain source 
of genuine linseed meal. The increasing demand 
for linseed oil, and the preference by the trade 
for oil from home-grown linseed, point to the 
possibility of growing linseed on a commercial 
scale in the near future. 

For the linseed crop the texture, depth, and 
water-supply of the soil, and the capacity of the 


- subsoil to store water are of the greatest importance ; 


and while clay, sandy and peaty soils have so far 
proved unfavourable, good crops may be grown on 
widely different types of soil. 

The climate of England and Wales is quite 
suitable for the growth of linseed, as experiments 
in the North, West, and South-East of the country 


testify; and the influence of weather conditions 


on the crop may be ascertained by a comparison 
of the effect of the seasons in the last three or four 
years. The place of linseed in the rotation is 
practically optional, provided the crop does not 
appear too frequently on the same land. The flax 
crop is not grown on the same land oftener than 
once in seven years at least. In the U.S.A. and 
Canada linseed is chiefly grown as a first crop 
on virgin land, and in other linseed-producing 
countries, except Russia, no fixed rotation is 
followed. Linseed is an excellent covering crop 
for “seeds,” a useful substitute for spring corn, 
and an alternative crop for wheat; it may be 
followed by catch crops, and may itself be grown 
as a catch crop. _ 

In preparing the land for linseed, special atten- 
tion must be given to early tillage, the destruction 
of weeds, and the fineness and compactness of the 
soil. The most'suitable manures for the crop have 
yet to be determined, as the results obtained in the 
case of flax crops are inconclusive. From ancient 
times flax has been regarded as an exhaustive crop, 
and it is traditional that flax ‘‘draws the land,’’. 
but a comparison of the plant food materials 
required by the flax crop and those removed by 
other farm crops does not support this view. Flax 
is pulled and the soil is deprived of the stubble, 
whereas the linseed crop is cut, except when very 
short, and the stubble remains in the soil; and, 
moreover, . the. grain fed to stock on the farm 
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enriches ` the manure heap. The most serious. 
drawback to linseed-growing is the scarcity, of good. 


seed. Most of the ordinary commercial linseed is 


quite unsuitable, owing to its mixed origin, impure 
condition, and low vitality. For linseed 14 to 2 - 


bushels of seed—a good sample has a bushel weight 
of 56 lbs.—according tojthe variety is sufficient, as 
it is desirable to encourage the branching of the 
plants; while for flax more seed is sown to secure 
plants with stems free from branches. It is not 
yet certain whether an early-sown crop gives a 
better yield. For the present the period from the 
middle of April to the middle of May is recom- 
mended as the best time to sow linseed. The.seed 
may be broadcasted or drilled, preferably on a 
rolled surface, and should be lightly covered in. 
The breeding and selection of suitable strains of 
linseed—that is, those rich in oil and of good 
yielding capacity—is an urgent necessity, and the 
question of change of seed and the treatment of 
the seed as a safeguard against diseases must be 
gone into, Weeds must be rigorously excluded, 
especially dodder and charlock, by sowing pure 
seed on clean land and by weeding, as owing to the 
limited range of the foliage of the crop they 
develop more rapidly than in the case of other 
crops. The advantage of growing linseed after a 
“foot” crop is quickly realised on “ foul’’ land. 


Linseed is unusually free from insect attacks, 


but the wireworm may do much damage to the 
young plants. Birds are often troublesome. The 
diseases known as “yellowing” and “wilt,” 
ascribed to various causes but most probably due 
to fungi, may do serious injury to the linseed crop, 
particularly the “wilt,” which is supposed to give 
rise to “flax-sick” soil. The contention that 
linseed has a detrimental effect on crops which 
succeed it is as yet not borne out in practice. 

The ripening of linseed is indicated by the 
decaying of the leaves, the yellowing of the straw 
and capsules, and the gradual change in the colour 
of the seed, which should be bright, brown, and 
plump when ready for cutting. When “dead” 
ripe the crop is almost leafless, and has a dull 
dark brown appearance, while the seed is a glossy, 
deep-brown colour and rattles in the capsules when 
the plant is shaken, The crop must be cut before 
the latter stage is reached, or much loss of seed 
occurs in harvesting. The mode of cutting (if very 


short it may be best to pull the crop) depends on. 


the length of straw, and whether the crop has 
“lodged” or not. For small areas a hook or 


scythe may be used, but when the acreage of 
linseed is extensive the reaper will be employed. ` 


The crop must be thoroughly dried before being 
carried, as dampness is fatal to the geal: of the 
linseed. 

The flail may be used for threshing small 


quantities of linseed, although a little seed is 


unavoidably left in the straw. The ordinary 


threshing machine is not efficient, and a special- 
machine worked by a farm gas, oil, or petrol engine © 


is to be tried this year. When clean, straight, 
undamaged linseed straw i is required, the capsules 
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may be removed by rippling, and crushed to extract 
the seed. The usual winnowing machine, provided 
with special screens, will free the linseed from 
refuse, and the clean seed must be stored in a cool 
dry place. The linseed chaff may be fed to dairy 
cows and breeding ewes, but it is unsuitable for 


‘young stock. 


The disposal of the straw is the chief difficulty, 
but recent improvements in machinery have 
resulted in its use as a source of fibre for industrial 
purposes. It is a valuable packing and thatching 
material, and is useful as a bottom layer for stacks 
and covered stock-yards. 

The cost of production on a well-managed farm 
of medium land should not exceed £6 to £7 per 
acre, and a yield of 20 to 30 bushels of grain and 
25 to 35 cwt. of straw may be expected when a 
suitable variety is sown, which, having regard to 
the high price of linseed, linseed meal and. linseed 
cake, is a paying crop. 


HOLY SATURDAY IN FLORENCE. 
THE “ SCOPPIO DEL CARRO.” 


For centuries past the “Scoppio del Carro,” or 
explosion of the car, has taken place regularly 
every Saturday in Easter week at noon in front of 
the cathedral at Florence. It is clearly a survival 
of the custom in the Christian Church of solemnly 
rekindling the lights which from earliest. times 
were extinguished on the vigil of Easter. There 
are various legends extant as to the origin of the 
curious ceremony, and they have enough resem- 
blance one to another to lead one to infer that, 
though embellished here and there, they are based 
on fact. The chief of these states that an ancestor 
of the Pazzi family, one of the wealthiest and 
most influential families of Florentine merchant 
princes, while on a visit to the Holy Land, spent 
Easter at Jerusalem, and, in company with other 
pilgrims, lighted his taper at the sacred flame 
within the Holy Sepulchre. This lighted taper 
he brought back safely to Florence, riding back- 
ward all the way to prevent its extinction. The 
Devil tried unsuccessfully to blow it out, and all 
the people encountered on the journey cried out, 
“ Pazzo, pazzo!” (madman), and that explains 
how ever since the family came to be called Pazzi, 
or mad. But. Pazzo brought back his cherished 
taper, or tapers, safe and sound and still alight, 
and presented it to the baptistery, and claimed 


-with success the privilege of being the first to take — 


a light from it for the shrine at his house corner. 
Villani, the Florentine chronicler, writing about 
the middle of the fourteenth century, says the 
custom arose from the time of an ancestor of the 
Pazzi, who lived 140 years previously, and had 
been the first to enjoy the dignity. No mention 
was made of any car, but probably it was found 
convenient to have a cart in which the torches | 
were conveyed, and in time a more ornamental car 
was substituted, with an equipment of fireworks. 
According to a third chronicler, the original hero- 
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of the episode was one Pazzo dei Pazzi, who com- 
- manded the Tuscan militia in the Crusade of 1088, 
and was the first to plant the Christian banner on 
_ the walls of Jerusalem. For this he was rewarded 
by his chief, Godfrey de Bouillon, with three pieces 
of flint from the Holy Sepulchre and a new coat of 
arms. 
-with great honour, and presented the three stones 
to the Signoria, who ever after kept them carefully, 
and ordered that the new fire should be kindled 
from them every Easter Eve at the baptistery. 

The car must have made its first appearance 
prior to 1478, for in that year, after their famous 
conspiracy against the Medici, a decree was pro- 
nounced against the Pazzi, declaring their banish- 
ment and deprival of all dignities, including the 
honour of providing the car for the Holy Saturday 
ceremony. The Pazzi were, however, soon after- 
wards pardoned, and the distinction restored to 
them. But in 1863, the head of the family being 
desirous to sever their connection with the 
ceremony, arrangements were made for it to be 
overtaken by the Commune, by whom it has since 
been conducted. A capacious three-storied house 
was purchased in the Via del Prato and recon- 
structed, the whole of the facade being removed so 
as to provide for the housing of the lofty car, 
except on the day of its annual outing. 

The present car was built in 1622. It is a 
massive square structure, four stories high, made 
of great beams and -boards clamped together and 
supported on four low, solid wheels. The paintings 
commémorating the Pazzi’s exploits and the colours 
on the coats of arms have been done away with in 
time by paint and varnish. 

The flints, reposing in a gold brocade box, are in 
the keeping of the Prior of the Church of the 
_ Apostles. On the Saturday morning they are 
brought into the church and handed to the 
celebrant, who strikes them with the steel at the 
appointed moment, standing close to the con- 
gregation for the purpose. When the tinder has 
caught, the taper is lighted therefrom, and con- 
veyed in the porta fuoco, or brazier, to the cathedral. 
The porta fuoco is a beautiful piece of. fourteenth 
century copperwork. The Guelph arms, an eagle 
crushing a dragon with its claws, indicate that 
the Guelph captains were for centuries the original 
custodians of the stones. Above the arms is a 
large copper dove with outspread wings,- at the 
back of which is the lantern with the lighted 
candle therein. 

On the morning of Holy Saturday, at the con- 
- clusion of a long mass, about half-past eight 
o’clock, a procession of priests and deacons starts 
with the porta fuoco, escorted by municipal guards 
and flag-bearers. The car, bristling with fire- 
works, drawn by four stately oxen, their horns 
gilded and they themselves decked with red 
- trappings and garlands of flowers, arrives in front 
of the cathedral at about nine o’clock. The oxen 
are then unharnessed, the great central doors of 
the cathedral thrown open, and a wire is stretched 
from the car to a wooden stand erected just 


-” 


On his return home Pazzo was received 
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outside the choir. Along this wire a columbina, 
or small dove, a mechanical device made of wood, 
with a wheel and a slow fuse, travels to the car to. 
ignite the fireworks. If it fly straight to the car 
and return without hitch to the altar, it is 
accepted as a good omen for the year’s crops, 
especially by the farmers and peasants, who are 
firm believers in such popular superstitions. The 
actual ceremony of the Scoppio, or explosion, takes 
place at the mid-day mass, when the Archbishop 
of Florence attends to celebrate and applies a 
light to the dove, which goes hissing down the 
wire, ignites the fireworks, and returns to the 
altar, The great bell in the campanile clangs 
forth, the bells of all other churches follow suit, 
explosion after explosion of fireworks burst forth 
in every direction, and the vast crowds swell the 


din till the last firework is spent, and the car is. 
eventually drawn back fo its home in the Via del 


Prato, and the white oxen return to the municipal 
farm in the Cascine. \ 


IRISH BARLEY EXPERIMENTS, 
| 1901-1907.* 


First efforts to improve Irish barley were com- 
menced in 1899 by Mr. H. C. Sheringham, on 
behalf of the Irish Organisation Society, by means 
of quarter-acre plots for different varieties and 
different proportions of artificial manures. Mr. 
Sheringham continued to work under the Irish 
Department of Agriculture, constituted in 1900, 
and in 1901 the size of the plots was increased 
to two acres each, in order to provide for the 
subsequent separate malting and brewing by 
Messrs. Guinness of the produce. 


Archer, Goldthorpe, and Standwell barley were 


grown at four centres in 1901, at six centres in 
1902, and at eight centres in 1903, also two-acre 
plots to test full artificial manuring versus none. 

Archer proved best, Goldthorpe second, Stand- 
well third, and the malting results confirmed this 
order. Artificial manures increased the yield 
without impairing brewing quality. 

In 1904 Mr. Hunter succeeded Mr. Sheringham. 
Scotch Chevallier and Old Irish Barley were added 
and the two-acre experiments were grown on ten 
farms in five counties. The quarter-acre series 
was discontinued. The raising of pure seed of the 
different varieties was commenced. 


In 1905 there were eleven centres in six counties - 


occupying 150 acres, while Hallett’s Chevallier was 
added at every centre. 


In 1906 Danish Prentice Barley (proved best. in 


Denmark and since found to be identical with 
Archer) was introduced. Hallett’s was dropped 
owing to weak straw. There were twelve centres 
in seven counties. Danish Archer proved best, 


Irish Archer, Goldthorpe, and Scotch Chevallier — 


following in the order named. The superiority of 


Archer barley after fifty-one tests during six years - 


* Abstract of a paper read before the Agricultural Section 
of the British Association by John H. Bennett. 
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—its value per acre being 12s. above the next best, 
Goldthorpe—appeared manifest. 

In 1907 the scheme of field plots was made to 
test Irish Archer barley further against Danish 
Archer, and also the possible deterioration of 
either by continuous growing in Ireland. Irish 
Archer raised from ears selected by hand in 
1904 was compared with Danish Archer grown 
in Ireland in 1906 and with freshly imported 
Danish and English Archer. Both Danish 
Archers proved equal. Irish Archer showed im- 
provement by selection, being very little below 
Danish. English Archer showed impurity, and 
was lower in yield than the others. Subsequent 
Irish experiments have confirmed the conclusions 
that productivity is improved by selection, and that 
quality and yield are not affected by continuous 
growing in the same climate. 

During these eight years both good and bad 
seasons were experienced, but the definite and 
consistent results obtained, causing the introduc- 
tion of Archer barley for general use in Ireland, 
have brought about remarkable benefits. The 
quality of the barley has been improved in every 
way, a much larger proportion is available for 
malting and the yield per acre has also been 
increased. 


BARLEY-GROWING IN IRELAND.* 


It has been shown in Mr. Bennett’s paper that 
Archer and Goldthorpe are more desirable varieties 
for cultivation in Ireland than those in general use 
prior to 1901. There are strong indications that 
while Archer is a more profitable barley on light 
land when judged over a series of years, Gold- 
thorpe is best suited to heavier soils. Further, 
Goldthorpe is an earlier, and consequently, on 
heavy soils and in most but especially late seasons, 
a safer variety to cultivate. 

In point of quality Archer and Goldthorpe 
proved superior to the barleys in cultivation, and 
an attempt was made to show how the standard 
of quality has been improved concomitantly with 
that of yield. 

Before the introduction of Danish Archer into 
Ireland in 1906 the stock of Archer under experi- 
ment was the heaviest yielding variety of any of 
those that had been tested; the former barley, 
however, not only proved more prolific than the 
strain of Archer in use, but exhibited a more even 
growth and ripening in the field, and greater 
evenness in size and quality of grain. 

Primarily, as a result of the difficulty in obtain- 
ing pure seed for field trials and the consequent 
unevenness of the crop when growing, selection 
experiments were commenced in 1904, and seed 
raised from “ group ” selected seed and from single 
ears. The effect of these selections on the character 
of corn crops was dealt with, as was also the in- 
fluence on the quality of the grain. 


* Abstract of a paper read before the Agricultural Section 
of the British Association by H. Hunter. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


987 , 


A characteristic of Archer of some disadvantage 
is its habit of late ripening. Attempts have been 
made to select a strain which is earlier ripening, 
and an account of these was given. 

The field plots on which the earlier variety trials 
were conducted were two acres each in extent, 
sufficiently large to provide material for the malt.. 
ing trials conducted by Messrs. Guinness. In 1908 
they were reduced to one acre, and have been con- 
tinued at that figure ever since. 

The rapid multiplication of distinct pure lines 
and hybrids necessitates an easier and less ex- 
pensive method of initial quantitative testing. A 
system of small-scale variety testing, in which 
each plot is one square yard, and repeated a large 
number of times, has been in operation at Ballina- 
curra for the past two years. ‘These small-scale 
plots not only yield general results of an extremely 
interesting character, but considerable data rela- 
tive to some of the probable factors of yield have 
also been obtained and were discussed. 


THE AQUEDUCTS OF ANCIENT 
ROME.* 


The principal supplies of water for ancient Rome 
were derived from the upper valley of the Anio. 
The second of the aqueducts in point of date, con- 
structed in 272-269 B.C., drew its water and its 
name (Anio Vetus, the old Anio) from the river 
itself; while the third, the Aqua Marcia, built in 
144-140 B.c., made use of some very considerable 
springs on the right bank of the river, which gushed 
fosth from beneath the limestone rock. During 
the following century use was made of various 
springs in the more immediate neighbourhood of 
the city, of which the Aqua Virgo was the most 
important; but Caligula’s engineers returned to 
the Anio Valley, and the Aqua Claudia and Anio 
Novus, both completed by Claudius in a.p. 52, 
drew their water respectively, from the springs 
which the Marcia had already tapped, and from 
the river. The remains of these four aqueducts 
are very considerable, and comparatively little 
known; and by careful research on the spot it 
has been possible to determine their course with 
fair accuracy from the springs to the city, even in ` 
the portion where they ran underground through 
the lower slopes of the Alban Hills: for here their 
presence is betrayed by the remains of the shafts 
which were used for ventilation and for cleaning, 
and by the fragments of calcareous deposit which 
were removed from their channels. Inasmuch, 
however, as they travel close together it would be 
very desirable that the remains should be accu- 
rately levelled; a certain amount of excavation 
would be necessary, and the enterprise may, it is 
to be hoped, one day be undertaken by the Italian 
authorities. 


* Abstract of a paper read before the Anthropological 
Section of the British Association by T. Ashby, M.A., D.Litt. 
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ARTS AND CRAFTS. 
THE GHENT EZHIBITION (Second N OTICE). 


Metalwork, Enamel, and Jewellery. —Metalwork 


of all kinds is largely represented at Ghent. In the 


English palace, besides the larger iron and brass 


objects shown in the church, there is a very good 


collection of silversmith’s work. Among the most 
important pieces may be noticed Mr. Henry Wilson’s 
monstrance and his fine casket for presentation to 
Mr. Chamberlain, Mr. Harold Stabler’s mace, the 


electrotype of Messrs. Ramsden and Carr’s rose- - 
water dish designed for the Order of Saint John of 


Jerusalem, and some shagreen boxes and silverwork 
by Mr. Paul Cooper. There is more than enough 


to show that English artistic silversmithing is 


a craft to be reckoned with. The enamelling 
is, if anything, more interesting than ,the rest 
of the exhibits in this group, and it is enlightening 
to see how in this, as in everything else, fashions 
change as time goes on. Some years ago many, if 
not most, of the artistic enamellers were content 
with the effects so easily to be obtained in trans- 
lucent enamel colour,and the matter and the form of 
their enamel pictures were of quite minor impor- 
tance. Now, the workers in translucent enamel 
are producing pictures which he who runs may 
read, and a good deal of work of a quite different 
type, opaque or semi-opaque, whether in cloisonné 
or champlevé, is being produced. Mr. Cromar 
Watt’s beautiful boxes are excellent examples of 
the value of this kind of work, while Mr. Harold 
Stabler’s dainty little plaques, interesting as they 
are, make one realise that the pendulum of fashion 
has swung back to the furthest limit compatible 
with good time-keeping. 

The jewellery, which is admirably displayed in 
a “large shallow wall-case, makes a noteworthy 
collection, but reveals no features with which we 
are not already familiar. It cannot, of course, 
pretend to vie with the wonderful and in many 
cases most artistic exhibits furnished by the 
French jewellers — noticeably that of Messrs. 
Fouquet—but in its less finished and less sumptuous 
way it holds its own. The Belgian jewellery seems 
to be singularly little influenced by modern 
tendencies ; it is only in the small case illustrating 
the work of the “Ecole professionnelle d'art” that 
the modern French influence is apparent. Amongst 
the French enamels, the delicately beautiful little 
sea-horses of M. Feuillatre are well worth looking 
at, as are also the decorative panel in enamel and 
the metal and enamel pots shown by M. Hirtz, 
whilst much of the ecclesiastical work, though not 


in any sense original, is extremely well executed, . 


Of silverwork outside enamelling and jewellery 


there is not very much to be seen in the French © 


section, but the large vases.in chiselled and 
repoussé copper by M. Jean Dunand, as well as 
some of the smaller ones in which steel and various 


other metals have been employed, are good in form 


and simply and tastefully decorated. 
„Metalwork on a large scale comes mainly from 


A 


Belgium, and is for the most part ecclesiastical. 
A good deal of it is commonplace enough, but 
the large paschal candlestick by J. Willmotte Fils 


destined for S. Gudule at Brussels, though rather 


too evidently trade work, is a fine massive pro- 
duction, and the cresting for the new episcopal 


seminary at Ghent, and the wrought-iron candelabra ~ 
_ exhibited by the guild of old students of the Ecoles 


S. Luc, are good virile specimens of metalwork. 


Embroidery, Lace, and, Textiles —The English 
embroidery is fresh in colour and adequate in 
execution, and within certain rather narrow limits 
makes quite a good show; but for so large an 
exhibit it covers rather too smalla range. There 


is little or no appliqué, some of the finest work is — 


not used to good advantage, and the whole collec- 
tion tends:to give the erroneous impression that 
embroidery in England is a craft carried on solely 
for pleasure, not for profit, and with little or no 
connection with trade work or conditions. In 
marked contrast to this, the French embroidery 
shown is almost entirely carried out for trade 
purposes, and is exhibited by commercial houses. 
Though most of it reaches a good technical standard, 
its artistic value varies very considerably. Its 
interest lies in its variety, and in its fitness for its 
purpose. Dress trimmings, curtain decorations, 
and the like have to be new and attractive, and 
embroidery for these purposes must perforce be 
varied; and so all kinds of different stitches and 
materials are pressed into the service and used in 
countless different combinations. Again, though 
the work is good of its kind, great care is taken to 
make the labour expended on it tell, and not to 
put fine stitchery in places where it is not demanded 
and will never be seen. Amongst the Belgian 
needlework, which is not as a whole very interest- 
ing, may be noticed the large hanging entitled 
“« Les Tornéors,’ by Josef Damien of Hasselt, 
painted on linen with a needlework outline—not 
perhaps the best thing to do, but in its way an 
effective piece of decoration. Of the churchwork as 
a whole the less said the better. That in the Belgian 
palace, wonderful as it is, suggests in its hardness 
metalwork rather than embroidery, and the French 
work is not unlike it. The small Dutch exhibit, 
though technically far less perfect, is rather more 
hopeful. In the English section Mrs. Walter 
Sickert’s dalmatic is striking in colour and original 
in conception. 

England sends a good show of Honiton and 
other lace, while the Belgian laces are well repre- 
sented, and their application to costume has 
evidently been very carefully considered. Some 
rather new lace designs come from a French 
school in the Puy-de-Dôme district, and the 
imitation stained-glass window in needle-point in 
coloured silks shown by Charles Thiébaut, of 


Paris, though it cannot be regarded as altogether 


a success, is a very suggestive piece of work. 
Though France sends an exhibit of Gobelins 
which, marvellous as they are, will hardly appeal 
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to English taste either as hangings or chair cover- 
ings, she is better represented by her silks. The 
most interesting woven fabrics exhibited come 
from Lyons, and include a wonderful and most 
effective patterned velvet in seven colours by 
Schulz and Cie, and some beautiful weaving in 
colour and metallic thread by Henry Bertrand. 
In the English exhibit the Morris silks hold their 
own, and more modern work is shown by Messrs, 
Warner and others. 

Of printed fabrics, cotton and linen, the largest 
and most interesting exhibit, both as regards design 
and workmanship, is that from this country; though 
the authorities showed their obliviousness of the 
claims of mere design by hanging one of the most 
striking patterns upsidedown. The shadow-printed 
materials sent by Messrs. Turnbull and Stock- 
dale are not only new but very satisfactory in 
design and colour, though at times a trifle sombre 
in tone, and good work is shown by other firms. 
The Belgian cotton. prints, mainly exhibited, by 
the way, in conjunction with wallpapers, are fresh 
in tint but rather heavy and opaque-looking, giving 
somewhat the impression of having been painted 
in body colour, The few examples of toiles 
imprimés shown in the French section are almost 
childishly simple in both pattern and execution, 
and the German printed linens are of much the 
same type. 


Illuminating, Script, Bookbinding, and Typo- 
graphy.—Illuminating is mainly represented in 
the various Continental sections by the kind of 
lifeless work which was being done in this country 
fifty or sixty years ago, but the little exhibit from 
Holland, old-fashioned though it is, shows signs of 
life. The collection of English illuminations must 
have been a real revelation to the majority of 
foreigners, and is quite evidently exciting a good 
‘deal of interest. Amongst the many beautiful 
pages shown, which include the examples by most 
of the best scribes and illuminators, with the 
exception of Miss Kingsford, the most satisfactory 
exhibit is the beautifully written copy of the First 
Epistle of St. John by Mr. Graily Hewitt, a simple 
enough piece of work, but a masterpiece. For 
unaffected but perfect work of this kind there must 
inevitably be a market, but when one looks at the 
more elaborate but less masterly illuminations, 
pretty and delicate as many of them are, one 
rather wonders whether the supply of such work 
is not tending to outrun the demand. 

The most sumptuous book-cover in the whole 
exhibition is Miss Katherine Adams’s blue pigskin 
_ binding of the Opere di Dante—a worthy cover for 
a great book. There is, however, no lack of good 
binding in the English section, and several cases 
were filled with well and attractively bound 
volumes. There is nothing in the French section 
which quite compares with these, but two rather 
successful experiments are worth noting. Madle. 
L. D. Germain exhibits a copy of Maeterlinck’s 
« Trésor des Humbles,” and one other book bound 
in leather and enriched by simple patterns formed by 


989 


flat strips of metal run in and out after the fashion 
of coarse darning, a method of decoration at once 
fitting and satisfactory. M. Georges Bauden shows 
two volumes, in which the leather of the cover is 
fretted away in places to allow an underlay of 
mother-of-pearl to show through and form a 
pattern, an arrangement which admits of a very 
charming colour-scheme. Some of the quite 


simple German bindings, with quaintly-patterned 


paper sides, are well worth attention. 

English typography shows to great advantage. 
The Kelmscott Press, the Chiswick Press, the Doves 
Press, and various other printers are represented. 
When we turn to France, we find a dignified 
exhibit sent by the Imprimerie Nationale, while 
in the German section is to be found some rather 
unusual work of a more experimental nature. 


Woodcarving.—The most remarkable piece of 
woodcarving in the exhibition is the huge reredos 
containing a number of panels illustrating biblical 
scenes and closely packed with figures, which 
forms an important feature in the Dutch section. 
It is in its way a tour de force, but it is lacking in 
life and originality, and simply recalls the well- 
known altar-pieces of Northern Spain, without 
possessing the quality which is generally to be 
found in work less completely dominated by 
tradition. The Belgian work, though less ambitious, 
is much on the same lines, and is not very inspiring. 
There is far more feeling in Mr. Mark Rogers’s oak 
corner cabinet, with its figurework in low relief, 
even though the style may not particularly appeal 
to some of us. On the whole, the woodcarving 
shown in the English section is refreshingly varied 
in character, ranging from the armoire presented 
tò the King and Queen by the students of the 
School of Art Woodcarving—a good piece of work 
in the traditional manner—to the panels of a more 
modern type of design shown by Miss M. E. Reeks, 
Miss Möller, and others. It would seem, however, 
that while up to a certain point woodcarving in 
England is in good case, we are rather behindhand 
in figure work. 


CORRESPONDENCE. 


COAL GAS ASA FUEL FOR DOMESTIC 
PURPOSES. l 


Like Mr. Brunton, I have no interest in the sale 
of gas, electricity, or coal, but the vast.army of 
householders in London and elsewhere, of whom I 
am a unit, is interested in the price which has to 
be paid for these sources of energy, and it is 
because of the fact that we are at present com- 
pelled to use a costly illuminating gas—when all 
that is required is a heating gas which could be 
supplied at about a fifth of the price at present ~- 
paid—that I have raised the fundamental question ` 
of price and quality of gas. I asked Mr. 
Goodenough what proposal he has to make that 
will enable consumers to get what they want—a 
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heating gas at a very low price. He has not 
‘answered my question, and I would like to direct 
his attention to it again. It is true that most gas 
undertakings are under obligation to maintain a 
certain standard of illumination in the gas supplied. 
This was a very necessary provision not so many 
years ago, when gas was actually used mainly for 
its illuminating quality; but the conditions ‘are 
now entirely changed, owing to the introduction 
and extensive use of the incandescent gas mantle 
and the great development in the use of gas for 
heating purposes, It is surprising that so many 
people seem to be unaware of the fact that in 
lighting with gas mantles the gas is not used as an 
illuminant but as. a heating agent, the light 
coming from the heated mantle alone. 

With the changed conditions and needs, there 
- should be little difficulty in obtaining Parlia- 
mentary sanction for the substitution of a heating 
standard for an illuminating one. Indeed, I 
understand that several gas authorities have 
already obtained such sanction, and I have no 
doubt that others, if they will only try, may 
readily get a similar concession. 

I am well aware that producer-gas, made by 
forcing air and steam into a mass of incandescent 
coal or coke, has nothing like the calorific value of 
our present gas-supply, owing to the presence of 
a large amount of inert nitrogen gas which forms 
four-fifths of the constituents of the air, but I 
allowed for this in my calculation. The South 
Staffordshire Company sells this gas over an area 
of 120 square miles at three-halfpence per 1,000 
cubic feet, so that, making an unduly liberal allow- 
ance for the difference in heating value, it may be 
compared at sixpence per 1,000 cubic feet with the 
gas sold in London at five times the price. 

With regard to the question of collateral advan- 
tages of gas, what has been said by Mr. Goodenough 
in his articles and in his replies to correspondents 
is on record and speaks for itself. The point is.a 
comparatively unimportant one. The management 
of the home is a matter of business, and when the 
mistress of a house says she finds gas dearer than 
coal she means that by the substitution of gas for 
coal her general expenditure is higher. But while 
expenses are higher there is a decided gain in the 
easier conditions of labour in the house. Domestic 
servants are, aS a rule, a hard-worked class of 
people, and anything that tends to lighten their 
labours should be welcomed, as it will ease the 
strain which, in the home circle under existing 
conditions, makes it very difficult to secure the 
services of competent and reliable maids. The 
inducement of lighter and cleaner work should 
help materially in solving this problem. It may 
‘well be that in big institutions the use of gas 
-instead of coal for heating purposes enables the 
' task to be done by fewer hands, but for the great 
mass of householders no such relief can be antici- 
pated. The barbarous and wasteful method of 
- using coal in the home as it comes from the pit 
is being rapidly realised, and if gas authorities 
would only lend a willing ear to the suggestion of 
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Professor Lewes, that coal should be treated at. 
the gasworks at comparatively low temperatures, 
yielding a coke which could give a brightly burning 
fire in the home, householders would be grateful 
for this important instalment. But, so far as I 
can learn, gas authorities are unwilling to do any- 
thing in the way of much-needed reforms, Will 
Mr. Goodenough lead the way ? A. GALT. 


THE PRODUCTION AND USES OF 
PAPAIN. 

Will you allow us to take exception to the 
assumption in the article on the above subject 
in the Journal of the 12th inst., that West Indian 
papain is in any way inferior to that from Ceylon? 
The fact is that West Indian papain is so superior 
to the Ceylon article that it sells regularly at a 
very much higher price, and the demand for it can 
with difficulty be met. We are informed by a 
large wholesale druggist who buys papain that he 
is frequently offered the Ceylon make at 7s. and 8s. 
per lb., but that the quality is always such that he 
cannot accept it; that it is considered weaker, and 
that there are complaints.as to the quality. This 
information is confirmed by inquiry in the best 
informed quarters. 

For the Montserrat Co., Ltd., 
JOSEPH STURGE. 
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ANTISEPTICS AND DISINFECTANTS. 


In Dr. Sommerville’s Cantor Lecture No. 3 on 
“« Antiseptics and Disinfectants,” I see on page 947 
that he makes a 50 per cent. solution of carbolic 
acid. 

Having been for nearly half a century engaged 
in the manufacture of carbolic acid, I am at a 
loss to understand how. 

The purest acid is only soluble 1 part acid in 

124 parts water, thus giving a solution containing 
only about 74 per cent. of carbolic acid. Surely 
he has made some mistake. . 
- I regret that in these lectures all the valuable 
work done more than fifty years ago by the late 
Dr, F. Crace Calvert, F.R.S. (whose pupil I was) 
has not been mentioned. 

Dr. Calvert’s work in producing and introducing 
carbolic acid to medical and sanitary science was 
the most valuable advance made during the last 
century. R. Le Neve FOSTER, 


In reply to the foregoing letter, Dr. Sommerville 
writes :— 7 

“The solution obviously should be 5 per cent. 
instead of 50 per cent. The printer’s error was 


overlooked in correcting the proofs.” 


NOTES ON BOOKS. 


. THE ORIGIN OF PROPERTY. By Jan St. Lewinski. 


London: Constable & Co., Ltd. 2s. 6d. net. 


In the very considerable amount of Russian 
literature dealing with primitive forms of property, 


September 26, 1913. 


Mr. Lewinski has found a mass of material not 
generally known in this country, and, as he 
claims, it throws some new light on the problems 
connected with the formation of property. 
Property he defines as “the permanent possession 
of an object, conferring the exclusive right to use 
it or to dispose of it,” and in the light of this 
definition he proceeds to examine the customs of 
many primitive tribes in the Hast and the Far 
East, such as the Yakouts, the Kirgizes, the 
Buriats, and the aborigines of the Altai. Property 
in land, he shows, is unknown among nomads, who 
would no more think of appropriating land than 
air. As soon as a nomad tribe has taken what it 
wants off one tract of land, it moves on to another, 
and is careless as to what becomes of the tract it 
has just vacated. Similarly, arable lands pass 
through a stage of temporary possession. In 
Many communities the cultivator only retains a 
field until he has collected the fruits of his labour, 
and then passes on to take a crop from another 
patch of virgin soil. Mr. Lewinski has a good 
deal of interesting information about the customs of 
various peoples with regard to property in forests, 
meadows, pastures, arable lands, and it is well put 
together in this volume, which was originally 
delivered as a course of lectures at the London 
School of Economics. A few maps of village 
communities in England, Siberia, and North and 
South Russia help to illustrate- the author’s 
theories of the origin of property. 


LIME CULTIVATION IN THE West Inpizs. Issued 
by the Commissioner of Agriculture for the 
West Indies. 9d. 

Of recent years the trade in fresh limes has 
made very considerable progress in the West 
Indies, and there seems good reason to hope that 
it may grow to important dimensions as the 
advantages possessed by lime fruits become more 
widely recognised in Hurope and America, 
Advances have also been made in the manufacture 
of citrate of lime, and there are now fair prospects 
of a considerable increase in the exports of this 
article. To those interested in the lime industry 
this little volume (which forms No. 72 of the 
excellent Pamphlet Series issued by the Imperial 
Department of Agriculture for the West Indies) 
should prove invaluable. Part I. contains full 
information about the lime and its varieties, the 
methods of selecting and preparing land for its 
cultivation, the preparation of seed-beds, planting 
in the field, after-cultivation, manuring, pests and 
diseases. Part II. deals with the crop and the 
methods of disposing of it, oil of limes, raw lime- 
juice, concentrated lime-juice, citrate of lime, and 
the marketing of lime products. The pamphlet 
consists of 136 pages, and deals very adequately 
with the various subjects discussed; but lists of 
refcrences to other works are appended to most of 
the chapters, and these should be appreciated by 
planters and manufacturers who desire to enter 
into a fuller study of the various departments of 
the industry. 
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Asia, AFRICA, AND AMERICA, OUTSIDE THH BRITISH 
Empire. By H. W. Palmer. London: Blackie 
& Son, Ltd. is. 9d. 

This volume forms No.7 of Messrs. Blackie & 
Son’s series, ‘Lands and their Stories,” the 
chief feature of which is an attempt to provide 
a fully correlated scheme of historical and 
geographical teaching. Mr. Palmer takes his 
readers on & trip which starts from the Celestial 
Empire and does not end until it has given them 
a very fair idea of the most striking features of 
three great continents. By a judicious admixture 
of history, and by some account of the manners 
and customs of the various nations visited, he 
contrives to supply plenty of human interest to 
his story. The numerous illustrations also help 
to make the scenes real, especially such fine 
photographs as that of the great Mitan Gorge on 
the Yangtze-kiang River. 


GENERAL NOTES. 


OUR INDEBTEDNESS TO ScrencE.—Professor E. H. 
Griffiths, F.R.S., in his presidential address to the 
Educational Section of the British Association, 
said: It should be our mission to make evident to 
the working-man his indebtedness to the pioneers 
of science, Demonstrate to him the close con- 
nection between the price of his meat and the use 
of refrigerating processes founded on the investiga- 
tions of Joule and Thomson; between the purity 
of his beer and the labours of Pasteur. Show the 
collier that his safety is to no small extent due to 
Humphry Davy; the driver of the electric tram- 
car that his wages were coined by Faraday. 
Make the worker in steel realise his obligation to 
Bessemer and Nasmyth; the telegraphist his ins 
debtedness to Volta and Wheatstone, and the 
man at the “wireless” station that his employ- 
ment is due to Hertz. Tell the soldier that the 
successful extraction of the bullet he received 
during the South African War was accomplished 
by the aid of Röntgen. Convince the sailor that 
his good “landfall” was achieved by the help of 
mathematicians and astronomers; that Tyndall 
had much to do with the brilliancy of the lights 
which warn him of danger, and that to Kelvin he 
owes the perfection of his compass and sounding 
line. Impress upon all wage-earners the proba- 
bility that had it not been for the researches of 
Lister they, or some member of their family, would 
not be living to enjoy the fruits of their labours. 
If we can but bring some 5 per cent. of our voters 
to believe that their security, their comfort, their 
health, are the fruits of scientific investigation, 
then—but not until then—shall we see the attitude 
of those in authority towards this great question 
of the encouragement of research change from 
indifference to enthusiasm and from opposition to 
support. When we have educated the man in the 
street it is possible that we may succeed in the 
hardest task of all, that of educating our legislators. 
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THE ‘ ANDANIA.”—The new Cunard liner, the 
« Andania,” which entered the Surrey Commercial 


Docks last month, after her maiden voyage from 


Montreal, is the largest vessel that has come so far 
up the River Thames. She has a gross tonnage of 
18,000, her length being 540 feet, with 64 feet 
beam and a depth of 46 feet. She was drawing 
23 feet forward and 254 feet aft when she entered 
the Greenland Docks, where she was successfully 
berthed -in less than an hour after entering. It 
was then noticed that the vessel was only 10 feet 
less than the dock itself, the depth of the water in 
which at the time was 33 feet. During the passage 
up the river from Gravesend the keel of the 
vessel had to pass within 3 or 4 feet of the bottom. 
The steamer brought, in addition to some 550 
passengers, over 6,000 tons of cargo, consisting 
chiefly of Canadian dairy produce. Though she 
was able to carry a maximum of 2,500 passengers, 
it would not be possible to reach the Surrey Docks 
when fully loaded, owing to the comparative 
shallowness of the river at certain points. The 
vessel, however, is not likely,to be called upon to 
do this, as a large number of the passengers 
generally disembark at Plymouth. The liner will 
continue to sail from Greenland Dock, being 
shortly joined by a sister-ship, ‘‘ Alaunia.” 


VICTORIA AND ALBERT MusEuM. EVENING 
LECTURES, 1913.— The Board of Education 
announce that a series of six evening lectures 
on the technical processes connected with three 
branches of the textile art will be given at the 
Victoria and Albert Museum as follows: (a) Plain 
and Ornamental Weaving. Their Essential Tech- 
nique, Thursdays, October 2nd and 9th, by Mr. 
Luther Hooper. (b) Printed Fabrics, Thursdays, 
October 16th and 23rd, by Mr. C. T. Lindsay, 
(c) Embroidery Stitches, Thursdays, October 30th 
and November 6th, by Miss Louisa F. Pesel. The 
lectures will be given on each evening at 8.30 p.m. 
Admission to the lectures will be free, but those 
desiring to attend should apply for a ticket of 
admission not later than two days before the date 
of each lecture. Tickets may be obtained either 
by letter addressed to the director and secretary or 
by personal application to the doorkeeper at the 
main entrance. 


BRAZILIAN Cacao.—Brazilian cacao growers have 
not improved the methods of preparing the pro- 
duct for market, and therefore they cannot compete 
in quality with that from Sao Thomé, which is 
now commanding better prices even than the 
Central American product, Brazil, with 34,500 tons, 
is now fourth among the cacao-producing countries, 
coming after the Gold Coast (40,000 tons), Ecuador 
(40,000 tons), and Sao Thomé (35,000 tons). The 
cacao industry has a splendid future. Vaststretches 
of the country are especially fitted for its cultiva- 
tion, which requires little labour. Prices and 
consumption are both increasing much more 
rapidly than production ; consequently the valuable 
erop will undoubtedly be developed in Brazil, 
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especially in the Amazon Valley, where it may 
replace rubber to a large extent. 


' Taus Farse Margine or Lucca Orn.—The 
Tuscan olive oil, especially that from the Lucca 
district, enjoys high favour in all the markets of 
the world. In years past large quantities of olive 
oil have been shipped from Lucca under the name 
of “Lucca Olive Oil,” and from other parts of 
Tuscany as ‘Tuscan Olive Oil,” which were not 
pressed from olives grown in the Lucca district or 
in Tuscany. They were inferior oils brought into 
Tuscany from other parts of Italy and from foreign 
countries, and then shipped abroad as Lucca or 
Tuscan oils under various designations, such as 
“Extra No. 1 Lucca Oil,” “Finest Lucca Oil,” 
‘Cream Lucca Oil,” or under other descriptive 
terms indicating local Tuscan origin and the very 
highest qualities. There had been established 
near Leghorn bonded warehouses in which the 
cheap foreign olive oils were stored, whence they 
were reshipped as Tuscan or as Lucca oils. Steps 
have now been taken to put a stop to these 
dishonest and fraudulent practices, which imposed 
often on the importer, and always on the ultimate 
consumer. It is believed that these fraudulent 
shipments have now been practically suppressed. 
One after another of the bonded warehouses 
referred to have been closed, and the last closed 
its doors in the spring of the present year. 


THE TIN-PLATE INDUSTRY OF SoutH Russra.— 
For a period of over forty years, dating from 1867, 
South Russia (particularly Odessa, where at one 
time there was a larger number of tin -plate 
factories than in all the rest of the country) was 
the centre of the Empire’s tin-plate industry. 
Black plate was imported from Wales, Odessa 
alone purchasing each year 125,000 to 150,000 
boxes weighing 112 to 200 pounds each. Since 
1903 the trade has been rapidly decreasing. During 
1902 iron ore was discovered at the foot of the 
Urals, near Perm. This ore, it was believed, was 
just what was needed for the manufacture of black 
plate, and a sample was sent to Wales for testing. 
The result proved very satisfactory. At once a 
modern plant capable of making black plate from 
the ore and galvanising it was erected. To assist 
in the work, and for the purpose also of teaching 
the Russian workmen, Welshmen were brought 
to Russia. At first the output was not satis- 
factory, but as time wenton the quality of the 
work turned out greatly improved, and up to 
April, 1912, these Ural works completely com- 
manded the Russian market. Owing to this, the 
Odessa tin-plate establishments gradually closed 
up, with the exception of two, which work up 
their tin plates for the manufacture of printed 
and stamped boxes for preserved fruit and vege- 
tables, tea, etc. These two Odessa concerns, 
notwithstanding the general business depression 
in Russia, in ten months produced some 40,000. 
boxes of tin plates. 
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THE ENGINEERING ASPECT 
OF THE PANAMA CANAL 


AT THE PRESENT TIME, 1913. 


By Wirm T. Taytor, Fellow Am.1LE.E., 
M.1.E.E., M.I.Min.E. 


INTRODUCTION. 


Old Panama was founded in 1519 by Pedro 
Arias Davila, an army colonel, who had been 
sent out by the Spanish Crown as military 
governor of Darien. The site was a point on 
the beach called by the Indians Panama, and 
Davila, or Pedrarias (as he was called), gave the 
town the native name. In 1521 the government, 
bishopric and colonists removed to the city, 
after great privation and suffering, in which 
thousands perished. 

In 1525 a priest named Hernando Luque 
made a pact* with two Spanish explorers, 
Francisco Pizarro and Diego Almagro, to conquer 
the countries to the south, and later expeditions 
started from Panama going as far as Peru. 
Its result is the most familiar chapter in the 
history of South America. With the conquest 
of Peru, and the discovery and exploitation of 
the gold-mines in the Isthmus of Darien, Old 
Panama became an emporium for the wealth of 
the surrounding region, and the only gateway 
through which much of that of the coast passed 
to Spain. It attained such prominence in the 


following century as to attract the attention ' 


of the buccaneers and to tempt the expedition 
which ended in its destruction. Flushed with 
his previous successes against the Spanish 
colonists, Henry Morgan, an English buccaneer 
with a following of about 200 desperadoes, set 
‘out against Old Panama from Chagres Castle 
on January 18th, 1671. Ten days later the 


— 


* This, bound in raw llama hide, along with an Inca 
mummy, huacas, relics from the central and cannibal region, 
etc., can be seen in the Townley Hall Museum, Burnley, 
Lancashire. (Presented by the writer while travelling in 
Peru.) 
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pirates arrived before the city, stormed and 
captured it after a sanguinary battle, and sacked 
it. The pirates were unable to prevent ‘the 
burning of the city by the Spaniards; who, 
finding their cause lost, applied the torch to 
cheat the English pirate and his gang of robbers 
of their loot, thereby giving a hint which the 
Russians acted upon at Moscow as a check to 
Napoleon. Two years after the destruction of 
Old Panama the present city was laid. 

It will be of interest to some of our members. 
to review our geography, and get clearly in mind 
the relative location of the present Isthmus of 
Panama, before proceeding to. the description 
of some of the present engineering construction 
as I witnessed it. Now the reason why a canal 
is desired is because of the saving in distance, 
which can be seen from the following table (see 


also Fig. 1) :— 


Distance from New York to Sydney, Aus- Miles. 
tralia, vid Straits of Magellan . 12 ,546 
From New York to Sydney viá4 Panama . 9,814 
Saving. 2,732 
Distance from New York to Hong-Kong Miles. 
vd Suez . . 11,460 
Distance from New York to o Hong-Kong 
vid Panama ; Te 11,415 
Saving 45 
Distance from New York to Yokohama Miles. 
vid Suez 13 ,040 
Distance from New “York to Yokohama 
md Panama 9,835 
Saving 3,205 
Distance from New York to Honolulu, vid Miles. 
Straits of Magellan . 18 , 269 
From New York to Honolulu vid Panama 6,687 
Saving 6,582 
Distance from San Francisco to New York Miles. 
vid Straits of Magellan . . . 13,090 
From San Francisco to New Yor jid l 
Panama 5,299 
Saving 7,791 


October 3, 1918. 
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_ The first: great problem before the Americans 
was the cleansing of the Panama zone. The 
unhéalthiness of the region had already shown its 
ill effect upon both the French Canal Companies 
and the Panama Railroad, and a repetition of 
mortality and sickness among its employees 

would doom the undertaking from a construction 
and finance point of view, besides being regarded 
by the world as a menace to public health to 
those aboard vessels in transit through the Canal. 
This great problem—to cleanse the Canal zone 
and purify the Panamanian cities, long hot-beds 
of disease—was taken up, with far-reaching 
powers. The work was a longer and more 
costly one than the Government had anticipated, 
‘but so efficacious were the measures put in force, 
and so well was the scheme under control of 
experts, that to-day the Isthmus can claim itself 
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as free from disease‘as any tropical country, no - 
matter how healthy.” 7 egy: 
After long and expert study, the United 


‘States Government decided that a canal across — 


the Isthmus was necessary for the best future 
interests of their country. In June 1902 the 
President of the United States approved of the 
route determined upon to secure the necessary 
concessions from the Republic of Panama, and 
purchased the rights and property of the New 
French Canal Company, which latter cost 
£8,000,000 for its franchises, property, work 
executed, materials and equipment. ee 
' The type of canal recommended by the 
Canal Commission in its report submitted in 
November 1901, was of the lock type. Many 
eminent engineers in various parts of the world 
gave reports in favour of a sea-level canal. The 
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type of canal the French had determined upon 
was alock canal. The French began their work 
of construction about 1880; the Americans 
taking up the work where the French had failed 
(for want of more capital and several other 
causes, principally finance and too many deaths 
due to fever) in May 1904. 

Repeated storms of protest have lately been in 
the press from several large Powers against the 
tonnage-tax on foreign vessels passing through 
the Panama Canal. Whether commerce should 
rightly be expected to bear a large portion of 


the Canal debt (approximately £80,000,000), or | 


whether the debt should be charged to- the 
account which necessitated its construction, is 
not for any individual to say. There is some 
evidence, however, that in time of war, or 
threatened war with other Powers, the United 
States cannot very ‘well afford to ‘send 
their war vessels 13,000 miles when approxi- 


mately 5,000 miles will do the journey.. This, 


ATLANTIC 
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ENGINEERING FEATURES. 

The engineering and construction of the Canal 
are divided into three divisions, namely :— 

(1) Atlantic Division, embodying the construc- 
tion from deep water i in the Caribbean Sea, 
to and including Gatun ;Locks and Dam. 

(2) Central Division, extending from Gatun to . 
Pedro Miguel, and including the Culebra 
Cut. 

(3) Pacific Division, covering all work on the 
Pacific side of Pedro Miguel, including the 
locks and dams of Pedro Miguel and 
Miraflores. — 

(1) Atlantic Division.—The breakwater on the 
Atlantic side is needed. to protect vessels in 
Colon harbour from the very violent storms 
which occasionally sweep across the Caribbean 
Sea, and to facilitate the entrance and exit of 
vessels from the Canal during such storms. 
This breakwater stands out about two miles 
from Toro Point. At Cristobal work is being 
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Fic. 3._-PROFILE OF CANAL. 
(Reproduced, by permission of the Royal Scottish Geographical Society, from the Seottish Geographical Magazine.) 


then, is one reason for determining the con- 


struction of the Panama Canal, although other 
reasons are apparent. 

The average conception of the Panama Canal 
works seems to be that it is a long straight canal 
of uniform ‘width walled with concrete. The 
Canal is a tortuous channel of varying widths, 
walled by the natural earth or rock, compara- 
tively little concrete having been used excepting 
in the locks and dam. 

The Canal zone is owned by the United States, 
with the exception of the cities of Panama and 
Colon; the zone is ten miles wide (five miles on 
each side of the Canal), and contains about 450 
square miles. The total length of the Canal— 
from deep water on the Pacific side to deep 
water in the Atlantic —is about fifty miles, 
and from shore to shore about forty-one miles 
(see Fig. 3). 


pushed on in Colon harbour to provide an exten- 
sive system of docks, where vessels may tie-up 
and transfer freight. 

The Gatun Dam, which will form Gatun Lake 
by impounding the waters of the Chagres River 
and its tributaries, is 7,500 ft. long over all, 
measured along the top; is over 2,100 ft. wide 
at the base, about 400 ft. through at the water 
surface, elevation being 85 ft., and 100 ft. wide 
at the top, which is 115 ft. above sea-level. 
The dam crosses two valleys separated by a 
natural hill, in which the works are located for 
regulating the height of water in the lake. Of 
the total length of the dam only 500 ft. will be 
exposed to the maximum head of 85ft. This 
dam is constructed by forming two dumps of 
rocks, obtained from the Culebra Cut and the 
lock site, on the outer lines of the structure, and 
filling between these two lines of rock with a 
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natural mixture of sand and clay pumped in by 
hydraulic dredges from the lake channel and 
the channel below the dam. The up-stream 
slope of the dam is thoroughly riprapped. 
For the concrete work, crushed rock is obtained 
from the quarries and crushed at Porto Bello, 
about twenty miles east of Colon; sand has to 
be hauled from about fifteen miles beyond Porto 
Bello, and all cement comes from the United 
States and is loaded into barges and hauled up 
the old French canal to a large cement shed. 
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it is estimated that it will contain about 
21,000,000 cubic yards of material. 

Located in the dam near the centre, an opening 
1,200 ft. long has been cut through rock to an 
elevation of 10 ft. above sea-level. In this 
opening a spillway dam of concrete is under con- 
struction, which, when completed, will contain 
nearly 250,000 cubic yards of concrete. During 
the construction of the Gatun Dam this spillway 
dam has been used for discharged water running 
into it from the Chagres River and its tribu- 


Fic. 4.—Locks NEARING COMPLETION. 
(Note the centre rack for traction purposes.) 


The mixing-plant for the Gatun Locks hauls, on 
an average, 3,000 cubic yards of concrete per 
day. At the present time there are over 
2,000,000 cubic yards of concrete in the locks } 
the mixture being one part cement, three parts 
sand and six parts crushed rock. The face- 
forms for the Gatun Lock walls are of steel, 
being about 78 ft. by 36 ft. long, and are carried 
on structural steel towers on trucks, on tracks 
laid parallel with the line of the walls built up 
behind. 

When the Gatun Dam is entirely completed, 


taries. The crest of the completed spillway wil 
be 69 ft. above sea-level. It will contain fourteen 
gate-openings, averaging about 48 ft. in width. 
The elevation of the water in the lake will be 
regulated by means of these] gates, and the 
water discharged over the dam will pass througb 
a diversion channel into the old bed of the 
Chagres River. When the time comes to raise 
the waters and form the great lake of 164 
square miles, thé diversion channels as they 
now stand will be filled up with concrete. 

The storage of the Gatun Lake will be sufficient 
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to store- water during the eight or nine 
months of the rainy season to supply, during 
the other three or four months, all the needs for 
lockage in passing the maximum number of 
ships, allowing for power consumption, evapo- 
ration, and seepage, and leakage at the gates. 
There will be stored for the dry season about 
850 square miles of lake area one foot deep, 
or over 100,000 k.w.h. per acre-foot depth. The 
average rainfall which will affect this lake area 
is near 130 ins, per year. 
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The length of the Culebra Cut is about 8-5 
miles from: Bas Obispo to Pedro Miguel (the 
Pacific side). The summit of the excavation in 
1904, when the work began, was at Gold Hill, 
and 193 ft. above sea-level. At the present 
the highest point of excavation is between the 
town of Culebra and Empire. 

When the French company ceased operations 
in 1887 they had centemplated a channel 
through the Culebra Cut of 74 ft. wide, whereas 
the Americans are making the channel 300 ft. 


— n 


Fic. 5.—Lock, SHOWING STAGES OF CONSTRUCTION, 


The Gatun Lake section is finished, it having 
been hydraulically dredged for the most part. 

(2) Central Division.—This division is now 
commonly known as the Culebra Cut. The 
lake thus formed at Gatun will be confined on 
the Pacific side by a dam between the hills of 
Pedro Miguel, thirty-two miles away. The 
channel depth throughout the 85-ft. level will 
be not less than 45 ft. at normal stage. The 
width of the canal from Gatun to Pedro Miguel 
is 1,000 ft. in the main portion of the lake ; 
then decreases to 800 ft.,. 700 ft., and is 500 ft. 
at Bas Obispo, the Atlantic side of the Culebra 
Mut. 


wide at the bottom. They have encountered 
great difficulties in the excavation, due to land- 
slides, breaks, and excessive rainfalls. The best 
methods have been used to avoid further bank- 
slides, but there seems to be no remedy but 
terracing the banks, 

The machinery employed by the French com- 
pany was used for a time, but as quickly as 
possible replaced by modern and efficient plant, 
e.g., compressed air-drills, giant steam-shovels, 
etc., the working of which is admirable even to 
an engineer, more particularly the automatic 
plant for the concrete work. But, as regards the 
methods employed in working the Culebra Cut, 
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the Americans are practically pursuing the 
same as those employed by the French. 

It must be remembered that the French 
pioneers of the enterprise did really great 
work, During the period they had control of 
the undertaking the total excavation along 
the Canal line amounted to about 80,000,000 
cubic yards, A good part of this, however, 
was concerned with the cutting of drainage 
diversions, raising of levées, and work of 
similar character; while not a little of 
the soil was deposited along the sides of 
the then proposed canal in such manner 
as to require re-handling as soon as a wider 
channel was demanded. In all, the aggregate 
excavation done by the French, and useful to 
the present Canal, was :—Excavation by the 
French, 78,141,960 cubic yards ; excavation of 
use to present Canal, 29,908,000 cubic yards. 
Tous we see that only about 30,000,000 cubic 
- yards can be regarded as useful. When 
the French commenced operations in 1882 
the maximum natural elevation of the 
Culebra division was 534 ft. above mean 
tea-level. 

(3) Pacific ,Division—The width of the 
Culebra Cut at its bottom to Pedro Miguel lock 
will be 300 ft., stepping down there through the 
locks to a small lake held at 55 ft. above sea- 
level by a dam at Miraflores. There will bea 
channel of 500 ft. bottom width and 45 ft. depth 
for a distance of about 1:5 miles to Miraflores 
Locks; thence again it goes down to sea- 
level and out through a channel 45 ft. deep 
at main tide, with a bottom width of 500 ft. for 
a distance of 8:5 miles through the mainland 
and the Bay of Panama to deep water in the 
Pacific Ocean. 
_ The Pedro Miguel Dam will perform the same 

function at the Pacific-end of the Canal as the 
Gatun Dam does at the Atlantic end; that is, 
maintain the level of the water in the Canal to 
about 85 ft. The Pedro Miguel Lock (by one 
step) will connect the 85ft. level with the 
Miraflores Lake, which will be formed and held 
at about 55ft. above mean sea-level. The 
dam. connects the head of the lock with the hills 
to the north-west by means of concrete core- 
walls. It is an earth-dam with side slopes of 
lin 8; it is about 1,400 ft. long, 40 ft. wide at 
the top at 10 ft. above mean tide, and is con- 
structed in much the same manner as the Gatun 
Dam. | 

About 1-5 miles beyond Pedro Miguel, through 
a channel 500ft. wide at the bottom, are Mira- 
flores Locks and Dam, which are now 
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nearing completion. These locks will over- 
come the difference in level between Miraflores 
Lake (55 ft. elevation) and the Pacific sea- 
level section; the maximum lift being 65 ft., 
which provides for a 20 ft. fluctuation in the 
tide in the Pacific. 

In the construction of Miraflores, and also the 
Pedro Miguel Dam, the crushed rock used in 
the concrete came from the quarries and crushing 
plant on Oncon Hill, and is brought down-grade 
by rail about 4:5 and 3 miles respectively. 
Up the coast about twenty-three miles at Chame, 
sand is obtained. Cement is hauled by rail 
from the Atlantic coast. Owing to the lower 
cost of getting crushed stone at the works, the 
cost of the concrete work at Pedro Miguel and 
Miraflores has been less than at Gatun, about 
£1 per cubic yard, against £1 7s. 6d. per cubic 
yard, including plant charges and division 
expense. 


THE GREAT Cort, 


The most formidable part of the Canal works 
has been the Culebra Cut. What with the 
magnitude of the Cut, the difficulties which have 
attended it, due to the excessive rainfalls, and 
the millions of cubic yards of earth and rock 
to be removed from the Cut due to slides or 
breaks, and the great damage and expense 
wrought by these slides and breaks, this 
great work, with its highly efficient method of 
working against all kinds of opposition and 
varying character of material encountered 
in the Cut, may be classed as a marvel of all 
marvels. ; 

Millions of pounds of dynamite have already 
been used. For some months past the only 
material to be removed from the cut is rock, 
which requires blasting to enable the shovels 
to handle it; the shovels used being of 95 ton 
capacity, each dip picking up from 4 to 5 cubic 
yards. For the drilling of holes, compressed-air 
machine-drills are used. The holes are from 
15 ft. to 27 ft. deep, and spaced from 6 ft. to 
16 ft. apart. Into these holes, four to six sticks 
of dynamite are lowered, and exploded by 
electricity. A chamber is then prepared for 
the reception of the real charge, which con- 
sists of from 25 to 230 lbs. of dynamite. 
Daring the year 1909 the estimated quantity 
of dynamite used was over 14,000,000 lbs., 
conveyed up the old French canal. After the 
deep channel had been dredged through Limon 
Bay for the Canal, use was made of it and the 
old French canal a short distance to the north 
of Gatun. 
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At. Gatun, cement, sand and stone are un- 
loaded by electric cranes and conveyed by 
cableways to their respective storage-bins— 
the rock, etc: -being picked up from the 
barges by self-digging automatic grab-buckets 
of 70. cubic. feet capacity, operated from the 
cableways. Leading from the cement dock and 
sand and rock storage piles to the concrete- 
mixers—a distance of 4,700 ft.—are two railways 
of 24-in. gauge. The cars in which the materials 
are carried are operated by electricity. Each 


Fic. T..—CULEBRA Cort, 


car is started and stopped, or reversed, by the 
operation of a master controller, so located that 
it can be operated from either side. When this 
switch is thrown the cars start and automatically 
come up to speed, with the result that the 
speed never varies more than 10 per cent., 
whether going uphill, down-grade, or on the 
level from the mixers to the storage piles. The 
cars are of steel and divided into two compart- 


ments, one for sand and cement, and the other 


for rock, its capacity being 80 cubic feet. Con- 
sidering that the smallest of the three quantities 
of cement used in the concrete work was close 
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on 6,000,000 barrels, and that this was only one- 
tenth of the materials used in the mix, it is 
evident that these cars must have completed a 
great. many trips. | 

The largest of the mixing-plants consists of 
eight mixers, each having a capacity of 64 cubic 
feet, They are charged by gravity, are erected 
above the level of the cars into which they 
discharge, and receive and discharge their load 
without stopping or slowing down; a four-track 
railway runs along the west bank of the locks— 


SHOWING A LANDSLIDE, 


two tracks on either side of the mixing-plant. A 
train consisting of a locomotive and two flat cars, 
each car carrying a bucket, is stopped alongside 
two of the mixers and receives concrete from 
them. It then runs to a point on the lock bank 
where a cableway is waiting, and the cableway 
picks up the loaded buckets, at the same time 
returning two empty buckets. The train then 
backs upon the return rails and waits its turn 
to reload at the mixers. The buckets on each 
car are equivalent to 12 tons each. Above 
the locks are eight cableways, arranged in pairs, 
each pair stretching a distance of 800 ft. from 


~ 
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the steel towers on the east and west banks. 
The towers are 85ft. high above the rails on 
which they glide from point to point. The 
conveying cable is a steel rope 2-25 ins. in 
diameter, and on this a traveller is pulled to 
and fro over the lock-chamber, on the traveller 
being a pulley through which runs a cable to 
lift and lower material. The maximum distance 
the traveller is required to run is 670 ft., the 
greatest lift is 170 ft., and the carrying capacity 
is six tons, with twenty trips per hour. In 
addition to delivering concrete to the locks, the 
cableways have been employed to lift soil from 
places where excavation had to be done; they 
were also used to handle the wooden-forms used 
in the concrete work, and have lately been 
employed on the gates and gate-operating 
machinery for locks. 


PrRopos—ED METHOD OF OPERATION OF CANAL. 

In going through from the Atlantic side to 
the Pacific, the steamer will enter the approach 
channel in Limon Bay under its own steam, 
travel to Gatun, where it will enter a series of 
three locks in flight and be lifted 85ft. to 
Gatun Lake, being pulled through the locks by 
electric locomotives. From Gatun the steamer 
may steam at full speed through the lake to 
Bas Obispo for a distance of about twenty-four 
miles, where it will enter the Culebra Cut; 
thence through the Culebra Cut to Pedro Miguel 
Lock, where it will be again hauled by electric 
locomotive, and will then be lowered 30:3 ft. 
by one flight to Miraflores Lake. After it has 
steamed through the 1:5 mile of lake to 
Miraflores Locks, electric locomotives again 
take it in tow through the locks, where it will be 
lowered another 54-7 ft., through two locks in 
series, to sea-level in the Pacific, and from this 
point it will steam away into the Pacific Ocean. 

All sailing ships will be conveyed through the 
Canal by means of canal-tugs designed for this 
purpose. 

All locks through the entire Canal are in pairs, 
so that if any lock should become damaged 
navigation will not be interrupted, and when 
all the locks are in use passage of shipping 
will be expedited by using one side of locks for 
the descent and the other side for the ascent. 

At one end of the Pedro Miguel Locks is an 
additional pair of guard-gates. This double 
gating is for the sake of safety; to permit of 
repairs being made to any one pair of gates 
while the other is being used, and to give added 
assurance against some mishap which might 
otherwise put one side of the lock entirely out of 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 3, 1918. 


service. These intermediate gates also divide 
the locks into chambers of 600 ft. and 400 ft. 
long respectively; they save both time and 
water in passing vessels of under 600 ft. in length, 
and as approximately 90 per cent. of the vessels 
on the high seas are under 600 ft. in length, 
these gates will be brought into use very often. 
To prevent vessels from crushing into these 
gates a form of fender-chain will be employed, 
capable of checking a vessel of 10,000 tons 
capacity moving at a rate of five miles an hour 
within 70 ft. Additional precautions in case 
of any accident to the gates are emergency dams 
provided at the head of each flight of locks, 
consisting of swinging bridges which can be 
thrown across the locks. 

All the locks will be filled and emptied through 
a system of culverts. The area of each of these 
culverts is about 255 square feet, and their 
length the full length of the lock walls. At 
right angles to these culverts are other culverts 
spaced 36ft. apart, leading alternately from 
the side and middle main culverts. The locks 
will thus be filled and emptied through these 
many openings in the floor of the lock, distribu- 
ting water as evenly as possible over the entire 
(horizontal) area of the lock, and reducing the 
disturbance in each chamber when being filled 
or emptied. By means of electrically-operated 
valves located at the intakes and outlets of the 
main culverts, and at the connections between 
the centre culverts and culverts running at right 
angles to the axis of the locks, the locks can be 
filled or emptied in about eight minutes. These 
valves are of the balanced cylindrical type and 
arranged by connections to open or close either 
individually or all at once for the various sections. 
Large gate-valves control the water in the main 
culverts for emptying and filling the locks. 

Of the three main culverts, extending the full 
length of the locks, the side-wall cuiverts are 
22 ft. in diameter from the intake to the south 
end of the upper locks to a point 320 ft. north, 
where they are reduced to 18 ft., at which dia- 
meter they continue to a distance of 3,500 ft. ; the 
centre-wall culvert is also 22 ft. in diameter for 
a distance of 120 ft. and 18 ft. to the end, a 
distance of 3,600 ft. The lateral culverts, in 
the form of an ellipse, are 6°5 ft. high by 8 ft. 
wide, and run in the floor from and at right 
angles to the main culverts. The culvert-forms 
are made of open-hearth steel and are mounted 
on wheels to facilitate withdrawal. For the 
main culverts at Gatun, twenty-one forms of 
steel, 12 ft. each in length, are in the side-walls, 
twelve steel-forms of the same length are in the 
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centre-wall culvert, and 100 steel-forms in the Some of the valves for filling and emptying 
lateral culverts, each of 10ft. length. The the locks are operated under rather great head, 
number of tons of steel for these are. respectively, and have been made very powerful to endure 
2,800, 900, and 950 tons, or a total of 4,650 tons the great pressure put upon them. The main- 
of open-hearth steel for Gatun Lock culverts culvert valve moving element weighs 10 tons, 
alone. Tog i and the movingelementsof the cylindrical valves 
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weigh about .3°5 tons each. Owing to the great 
velocity of the water passing through the gates, 
and the danger of breaking up the concrete 


where it strikes, over 600 tons of lin. cast-iron 


sheeting have been used as lining. The gate- 
operating machinery was first tested in May 1912, 
the test being made on the upper guard-gate in 
the east chamber of Gatun Locks. This gate, 
containing 450 tons of steel, is 54 ft. high, 65 ft. 
long, and 7 ft. thick, was swung from halfway 
position to closure, opened fully, closed and 
drawn back to halfway position, the whole 
operation occupying only one minute and forty- 
eight seconds, which is less by twelve seconds 
than the time required in the specifications. 
This complete cycle of movement was made 
without noise or vibration, and was under 
perfect control. 

For many years to come the traffic through 
the Panama Canal will probably be much 
less than through the Suez Canal—the total 
tonnage through the Suez Canal for 1909 being 
15,500,000 tons. On this basis, and assuming 
an average toll per ton of 5s., it is evident that 
many years will pass before the Canal will pay 
anything like a fair interest on its investment ; 
for, even on the assumption that this is a constant 
total tonnage, its annual gross revenue will be 

15,500,000 x 0°25 = £3,875,000 ; 
and, taking this gross—not including the high 
cost of maintaining and operating the Canal— 
the number of years it will take to pay for itself 
will, on this reckoning, be 


80 + 3:875 = 20°65 years. 


An expense which is sure to be encountered in 
the near future will be dredging (deep-dredging), 
not only at the Atlantic and Pacific, but in 
several deep parts of the earth cuts in the 

Central Division. 
For the lockage of vessels other than those of 


quite exceptional length, the gates and valves 


are so arranged that any of them, or any com- 
‘bination of them, may be used. The culvert 
area ‘is such that, if all the valves were opened 
simultaneously, the lock-chambers might be 
filled or emptied in a very short time. It is 
believed that this might create currents. in the 
Canal, both above and below the locks, and 
might be dangerous to vessels located between 
the closed gates. To overcome this, operating 
‘conditions have been noted, and will be applied 
when operation commences, so that the level in 
the lock-chamber must never change at a vertical 
rate exceeding 3 ft. per minute, which means that 


any lock-chamber may be filled or emptied in 
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about fifteen minutes, For a lockage of vessels 
about 550 ft. in length, the use of the side culvert 
alone will suffice, the centre culvert being em- 
ployed only during the last few minutes of 
a lockage on the rarer occasions when the: 
900 ft. or 1,000 ft. chamber is required to. pass 
a very large vessel or a number of smaller 
ones, 

On entering the locks at githet end of the Canal, 
the chain-fenders are lowered from the surface 
of the water—where they will always be located 
when: needed to protect a vessel under steam 
or protect the lock gates—to the bottom of the 
lock to allow the vessel to- pass. “The mechanism 
for lowering and raising the chain-fenders, and 
for offering resistance to the pull when struck by 
a vessel, consists of a system of hydraulic | 


- cylinders operated by e electric- diven opteren 


pumps. 

All along the Canal, from a? water in the 
Pacific to the Caribbean Sea, the entire Canal 
channel will be marked. by buoys. Adequate 
electric arc-lighting has been provided, ‘which 


- will permit dark-night operation of the Canal. 


At several points along the Canal, principally 


in Miraflores- Lake and- ‘Gatun Lake, conerete 


lighthouses have been built, 
` Several of the Canal officials, who took: me 


‘to various parts of the Canal works, stated that 


they would be ready to put water through and 
convey vessels through the Canal about July, 
1914; the official opening being January, 1915. 


ENERGY FOR OPERATION OF CANAL. 


At Gatun spillway is the forebay for the 
hydro-electric plant, which is to operate the 
Canal machinery. This plant, at the present 
time, consists of three vertical type water- 
wheels directly connected to three 2,500 kw. 
three - phase, 2,200 volt, 25-cycle generators, 
each unit having a direct-connected exciter. 

At Gatun, in a temporary structure, are in- 
stalled three 1,500 kw. direct-connected vertical 
type steam-turbine generators of 25 cycles and — 


2,200 volt, three-phase; two35 kw.125 volt turbo- 


exciters; one 80 kw. 125 volt induction motor- 
driven exciter; and two 500 kw. 600 volt, and 
one 800 kw. 600 volt rotary converters. The 
guaranteed steam consumption of the steam- 
turbines is 17° 6 lbs. per kw.-hour when operating 
at 100 per cent. load, with 150 lbs. steam pressure 
and 12 kw. excitation at full voltage. | 

At Miraflores the steam-plant is practically a 
duplicate of that at Gatun, having a capacity 
equivalent to 6,000 h.p. This plant will be, 
retained as a reserve for the hydro-electric 
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Fic. 9.—MAcHINERY WHICH WILL OPEN THE LOCK GATES. 
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plant at Gatuy. The aggregate capacity of 


plants is— 
Kilowatts. 
Gatun steam-turbine plant 4,500 
Miraflores ,, > 3 4,500 
Gatun hydro-electric plant 7,500 
Total capacity 16,500 


ENERGY FOR TRACTION. 


The electric locomotives will run on a level 
except where they pass from one lock to another, 
when they are called upon to climb very heavy 
grades, the maximum grade being 1in2. Two 
systems of tracks are provided for, one for towing 
and the other for the return of the locomotive 
when not towing. The towing-track has a centre 
rack throughout, and the locomotives when tow- 
ing will always operate on this rack (see Fig. 4). 
On the centre wall two systems of tracks are 
also provided for, with one return track between 
them, and on each side-wall a towing and a 
return track. It is estimated that a vessel will 
come to a full stop between the approach walls 
of one flight of locks. At this point four electric 
towing locomotives will make fast to the vessel 
by means of hawsers. These hawsers on the 


sèid eS e 
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locomotives pass over windlasses—two of the 
four locomotives will be forward towing the 
vessel, and the other two aft being towed by 
their hawsers,and thus holding the vessel steady, 
each windlass being driven by two motors, one 
for operating the windlass under load, and the 
other, which has a smaller capacity, for the rapid 
coiling of the hawser. The vessel will thus be 
between four stout lines of hawsers, and will be 
passed through the locks at the rate of about 
two miles an hour. 

The locomotives will remain with a vessel 
until it is delivered clear of the locks and between 
the opposite approach walls. For all of the 
locks forty of these locomotives will be employed. 
The motors for these locomotives are of the high 
torque induction type, three-phase, 220 volts, 
25 cycles, and totally enclosed. Current will be 
supplied to the locomotives by means of a plough 
carrying two contact shoes, each operating on 
a separate contact rail in an open conduit for 
each of the two phases, the third phase being 
both track rails, no overhead conductors of any 
kind being used. Two motors of 75 h.p. each 
will operate each locomotive; the tow line 
maximum pull being estimated at 25,000 lbs. 


Fic. 10.—Gatrrs AND Lock COMPLETED. 
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HYDRAULICING. 

The hydraulic excavating plant and the 
filling by hydraulic dredges has taken a very 
important part in'the making of the Canal. Of 
the 21,000,000 cubic yards of material put 
into the forming of Gatun Dam, a great 
portion has been put there by means of 
hydraulic dredges. At Miraflores alone dredg- 
ing is done on a large scale, principally as 
a land-reclaiming proposition; four hydraulic 
pumps (centrifugal) driven by 650 h.p., 
three-phase, 2,200 volt, 25-cycle induction 
motors, and fed by lead-covered, submarine 
cables from distributing points along the Canal, 
constitute the hydraulic plant with its hydraulic- 
giants. From each 650 h.p. unit water is pumped 
through an 18-in. pipe to several water-jets. 
These jets play at a pressure of 130 lbs. on the 
soil around the barge containing the pump. 
Each barge is made of concrete for cheapness, 
safety, and durability. It was floated in great 
sumps made by the hydraulic-giants. From 
deep water in the Pacific to about 1-5 miles 
towards Miraflores Locks a channel has been 
cut by hydraulicing. 


CONCRETE Work. 

Most important of all the problems (apart from 
the Culebra Cut) associated with the construction 
of the Canal was the concrete work. Its total 
cost in getting it to the site of work, and the 
total cost of mixing, handling and placing it into 
the forms, had to receive the most careful study. 

Its importance and magnitude can best be 
illustrated by taking only the construction of the 
six lock-chambers and the north and south 
approach walls at Gatun, where about 2,100,000 
cubic yards of concrete has been laid. The 
average estimated cost of placing a cubic yard 
of concrete in the Gatun up to the present time 
is £1 7s. 6d. This means that, at this point 
alone, the cost of concrete work has been 
£2,887,500, which comparatively low cost is 
mainly due to the unique method of handling 
the materials. 


APPENDIX I. 
SKELETON History oF PANAMA. 

In the year 1497 Christopher Columbus 
discovered Limon Bay. 

In the year 1879 M. De Lesseps formed the 
French Canal Company. 

In the year 1885 the Panama Railroad was 
completed. 

In the year 1887 the French Canal Company 
ceased operations ; estimated amount spent by 
the French Canal Company, £50,000,000. 
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In the year 1903 the Republic of Panama was 
proclaimed. 

In the year 1904 the Canal Treaty was signed 
by United States of America; the work of the 
Canal was begun by United States of America. 

In the year 1915 (January 1st) the Canal is 
expected to be officially opened. 


APPENDIX II, 
CANAL STATISTICS. 


Total length of Canal from deep water to 


deep water ; 50 miles. 
Total length from shore -line to shore- 

line TEE E 40 miles. 
Maximum bottom width of channel in 

feet 1,000 ft. 


Minimum bottom width of channel (9 miles 


of Culebra Cut) 800 ft. 
Number of pairs of locks . 12 pairs. 
Usable length of locks 1,000 ft. 
Usable width of locks 110 ft. 
Gatun Lake area 164 square miles. 
Gatun Lake channel depth 85-45 ft. 
Length of Culebra Cut 9 miles, 
Culebra Cut channel depth . 45 ft. 
Minimum depth of Canal . . Al it. 
Total estimated cost of Canal . £75,000,000. 
Total number of men employed - 40,000 


Ertire excavation 195,323,380 cubic yards. 
Estimated concrete used . 5,000,000 cubic yards.- 
Width of the Canal zone . 10 miles.. 
Length of relocated Panama Rly. 47-1 miles. - 
Number of Americans employed on the 7” 
Canal and Panama Rly. . - 5,000. | 
Number of men actually working on the 
Canal and Panama Rly. . 37,000. 
Total area of Canal zone - 448 square miles. 
Time of passage of steamers through 
completed Canal » 10-12. hours. 
Time of passage through locks . 2 hours. 
Sovereign rights in perpetuity over the Canal 
zone. . .:. £2,000,000 


_ APPENDIX III. 
SIGHT-SEEING IN CANAL ZONE. 


The railroad of Panama traverses the Canal 
zone from Atlantic to Pacific coast. For a 
distance of about fifty miles it runs through a 
country marvellous for its scenic grandeur. The 
train passes through jungles, by growths of 
dense vegetation and varied forms of strange 
life, over streams and ravines, with the canal 
breaking on the vision every few miles. Leaving 
Colon, the visitor first sights the great Gatun 
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Locks, and, standing at close distance, he is over- 
come by their vastness and power. Stretched 
out before the traveller is Gatun Lake—an 
artificial body of water of vast area. This 
lake extends from Gatun Dam through the 
Culebra Cut to the southern end of Pedro 
Miguel. From the observation platform at 
Culebra, where the cut is deepest, widest, and 
most interesting, the visitor is overwhelmed 
with the marvellous work of man. From 
Culebra the tourist rides through pretty country 
to the Pedro Miguel Locks, where again mag- 
nificent work is to be seen; then follow the 
Miraflores Locks. At this point the tourist 
has completed the trip through the scene of 
operations that represent an expenditure of 
about £80,000,000, and the world’s best human 
genius and energy. The city of Panama now 


breaks on the view, this erding the trip from 


a visitor’s point of view. 

At the time of my visit, the arrangements 
for seeing the Canal were as follows :— 

Atlantic Division Trip.—tThe train left Panama 
Railroad main line at Gatun, and by using the 
construction track a very close view of the locks, 
dam, spillway, and Atlantic entrance of the Canal 
was obtained. The train then returned to Gatun, 

cand took passengers to Colon on the main line. 
The Pacific Division Trip.—The train left 
the main line of the Panama Railroad at Pedro 
Miguel, and by using the construction tracks in 
the vicinity of the locks at Pedro Miguel and 
Miraflores a splendid view of the construction 
work. at these places was obtained. The train 
then followed the Canal to Balboa, the Pacific 
entrance, and returned from there to Panama. 
-The Central Division Trip.—tThe train went 
into the cut at Pedro Miguel and through it a 
distance of about eight miles to Matachin, 
From Matachin the, train returned as far as 
Culebra, where usually an official was on duty to 
explain to visitors the relief map of the Canal, and 
the operation of the locks. Each of these trips 
‘cost 4s. 


THE DEVELOPMENT OF THE 
MIDLAND COALFIELDS.* 


Great advances have been made in mining since 


the first meeting of this Association in Birmingham ~ 


in the year 1839. Women were then employed in 
the mines, also children under ten years of age, 
and all worked twelve hours or more in the pit. 
To-day women are not allowed to work in a mine, 
and no youth under fourteen years, and the hours 
es eS ee ee eee ee 
' * Abstract of a paper read before the Geological Section 
of the British Association by Fred. G. Meachem, M.E., F.G.S. 
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of labour are restricted by Act of Parliament to 
eight per day. Nearly all the mines worked in 
1836 were shallow ones, and the output not more © 
than 200 to 300 tons per week. The area of the 
coalfields was about as shown below, as: against 
the present known and concealed areas of coal. 


South l Total 
Year. Staffs. Leicester. Warwick. Salop. Sq. Miles. 
1886 . 70- 20 10 20 120 
1918 :. 360 - 88 222 96 766 


This last saloulation includes the concealed 
coalfield between Chasetown, Aldridge and West 


Bromwich on the west, and the Warwickshire and 


Leicestershire coalfields on the east, and also the 
concealed coalfield between Cannock, Essington, 
and Stourbridge on the east of the Coalbrookdale 
and Forest of Wyre Coalfields on the west. 

. The output since figures. are available is as 


follows :— p as, . | 
South Total in 


Year. Staffs. Leicester. Warwick. Salop. Million Tons. 
1865 . 10 14 3 -14 - 1832 
1912 . T$ 23 44 3 154 


This shows a great advance in industrial 
conditions and in Hconomic Geology, but the 
output does not show so great an increase; this, 
I think, is due not to fear that the concealed 
coalfields would not be profitable, but to the 
fact that some of the deeper mines have not 
proved remunerative. This is partly owing to local 
conditions in the mines, and also to the fact that 
the deeper coal costs more to get than the shallow 
coal, as regards actual working cost and the greatly 
increased capital needed, whilst the coal from both 
mines is sold in the same market, so that the 
shallow mine rules the selling price. As a few 
years pass by, and probably before the next meeting 
of this Association here, the shallow mines will be 
exhausted, and the prices will be ruled by the 
deeper mines, with the usual economic results of 
increased prices in a von to increased costs 
of ‘getting. 

In the figures dia areas are included which 


were not thought of in 1836, but, as is fully shown 


by the report of the last Royal Commission on Coal, 
1905, coal will undoubtedly be found in the areas 
above named. The area between the South Stafford- 
shire Coalfield and the Leicestershire and Warwick- 
shire Coalfield will be found to be one continuous 
coalfield, with its deepest part at Lichfield, Sutton 
Coldfield, and Coleshill, but the basin rising to the 
south as a whole, the thick coal of Sandwell and 
Hamstead will split up into two or three seams, 
and under these conditions will be worked Longwall, 
with better commercial results. The area between 
the Staffordshire Coalfield and Shropshire has been 
most vigorously investigated, and the proofs at 
Colwich, Huntingdon, Essington, Four Ashes and 
Baggerridge, show that this area is going to be rich 
in coals of good quality and laid down under con- 
ditions that will allow of remunerative -working. 
On the Shropshire side very little has been done 
to extend that coalfield to the west of either the 
Coalbrookdale or the Forest of Wyre Coalfields, 
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‘the edges of the Old Red Sandstone preclude any 
hope of extension, but in the Highley and Kinlet 
and Billingsley area it is most probable that future 
deeper sinkings will prove deeper coals than the 
two seams at present working, whilst the area to 
-the east is full of promise. As soon as the Severn 
Valley Fault, which is some 300 to 400 yards 
downthrow east, is crossed a new coalfield will be 
found, and I think the area between here and the 
old coalfield will be divided into two basins, with a 
Silurian Anticline between them, as proved by the 
Claverley Boring. 


THE INTERNAL-COMBUSTION 
ENGINE APPLIED TO RAILWAY 
LOCOMOTION.* 

In this paper it was pointed out that the steam 
locomotive, after having survived for nearly a 
century, with all its essential features practically 
unchanged, appears to show signs that it is about 
to yield supremacy to other methods of traction. 
A brief review of the various tentative directions 
in which effort is being expended shows that the 
position of the steam locomotive is being assailed 
on the one hand by schemes of electrification, and 
on the other by the development of the internal- 
combustion engine, and more particularly by self- 
propelled independent units—otherwise known as 
motor-coaches. It is the modern development of 
the motor-coach that formed the subject of the 
paper. 

Various systems by which the internal -com- 
bustion engine was applied to railway traction 
were discussed, and by process of elimination the 
author deduced that for the conditions of British 
railways, at least, the most promising solution is 
found in a straightforward piece of engineering, 
in which all the main elements, the petrol-motor, 
the gear-box, the joint transmission-shaft, and the 
right-angle drive, also the auxiliary electrical 
equipment, are taken mutatis mutandis from 
motor-car practice. 
though the component parts of the railway coach 
thus constituted and the motor-car are analogous, 
there are certain functional differences, or differ- 
ences in the object aimed at, which render con- 
siderable variations of method and proportion 


necessary. . 
The paper described in detail a recent develop- 


ment of the self-propelled railway coach in the. 


form of a vehicle built by the Metropolitan 
Wagon Company and equipped with its power 
installation by the Daimler Company. The general 
lines of the coach—a 60-foot bogie—were described, 
and the installation was given as being furnished 
in duplicate, each power unit comprising a six- 
cylinder sleeve-valve Daimler engine of six-inch 
bore and six-inch stroke, a triple-tandem six-speed 
epicyclic gear-box, in which the speeds are grouped 


* Abstract of a paper read before the Engineering Section 
of the British Association by F. W. Lanchester. 
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as three low-gear ratios, whose function is mainly 
in starting and giving high acceleration, and three 
high-gear ratios, which are exclusively used for 
The whole of the gears are 
actuated by clutches of the magnetic type. The 
right-angle transmission is fitted to a prolongation 
to one of the bogie axles, and consists of a bevel 
drive, in which the pinion on the tail shaft gears- 
simultaneously into two crown-wheels on the axle, 
an alternative dog-clutch being arranged to bring 
one or the other into positive connection. By 
this means the reversal of the car is effected. 

The two units are disposed symmetrically on 
opposite sides of the vehicle, and drive on to 
opposite ends, so that the job is entirely sym- 
metrical. The vehicle can be controlled from 


either end, drivers’ cabins and duplicate controllers 


being fitted. The electric equipment consists of 
dynamos coupled direct to the tail ends of the 
respective engine crank-shafts and an accumulator 
battery, and serves both for starting the engines 
and for lighting purposes and driving an electric. 
air-compressor to operate the air-brake, 


EMPIRE NOTES. 


Proposed Imperial Exhibition, 1915. — Some 
progress has been made with the organisation for 
the proposed Imperial Exhibition in London in 
1915, in which year the next quadrennial Imperial | 
Conference will be held. 1915 is the centenary of 
the battle of Waterloo, and the seventh centenary of 
the signing of Magna Charta at Runnymede. It is 
expected, also, that the report of the Empire trade 
commission will be published then, so that the 
important facts relating to the needs and demands 
of trade within the Empire, which the commission 
will have compiled, and the recommendations 
founded thereon, will be placed before the public. 
An added interest may be given to the occasion 
by the hoped-for celebration of the twenty-first . 
anniversary of the birth of the Prince of Wales. 
The president of the council that has been formed 
is Lord Strathcona, who has sent out an appaal to 
the members of both Houses of Parliament, thirty 
per cent. of whom have joined the council, 
which now consists of about 700 members. Sir 
Pieter Stewart Bam is the chairman of the ad- 
ministrative committee, Colonel Weston Jarvis 
chairman of the sites committee, and Sir John. 
McCall chairman of the organisation committee. 
Mr. Cecil Beck, M.P., and Mr. P. J. Hannon are the 
hon. secretaries, and Mr. H. W. Bolton secretary. 
Among the other officials are Earl Grey, vice-presi- 
dent, Mr. R. A. Cooper, M.P., vice-chairman, Mr. 
C. J. Stewart, hon. treasurer, and Mr. H. A. 
Herbert, assistant hon. treasurer. Lord Strathcona 
has guaranteed half the amount required to cover 
the cost of the preliminary work, and has also 
promised £5,000 towards a larger guarantee that 
may be required to meet the costs of the exhibition. 


Inter-Colonial Health Conference.—An Inter- 
Colonial Conference on National Health, suggested 
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and organised by the Victoria League, whose Im- 
- perial work, under the patronage of Their Majesties 
the King and Queen, is so well known, is arranged 
to be held from May 18th to the 21st, 1914. 
The object of the conference is to effect an inter- 
change of knowledge between the different countries 
.of the Empire on the important questions of 
‘housing and the care of child-life, which will 
include discussions on town-planning, model dwell- 
‘ings and workmen’s houses, infancy and health, 
the school child, and the child as wage-earner. 
Delegates from both official and. unofficial bodies in 
Great Britain and the Dominions are being asked 
to attend, and arrangements are being made for 
. papers to be written by those who have special 
. knowledge of the subjects in Great Britain, Aus- 
tralia, Canada, South Africa, and New Zealand. 
_ Approval of the object of the proposed conference 
has been expressed by the home and oversea 
' authorities. A sub-committee has also been formed 
to carry out the scheme of an exhibition to be held 
at the same time as the conference, which will add 
considerably to the interest by illustrating practi- 
cally the subjects dealt with. Miss R. V. Gill has 
been appointed secretary to the conference at the 
offices of thé Victoria League, Millbank House, 
Wood Street, Westminster. | 


_ The World's Food Supply.—An important paper 
on ‘The World’s Food Supply” was read at the 
recent meeting of the. British Association in 


Birmingham, in which reference was made to the 


somewhat alarmist and disquieting statement of 
Sir William Crookes, in his presidential address, 
1898, regarding the wheat-growing capacity of the 
= world and to the limit of that capacity to supply 
the needs of the increased population of bread- 
eaters beyond the year 1931. According to his 
estimate, the wheat-growing countries of the world 
-could only add to their producing area about one 
hundred million acres, which at 12:7 bushels to the 
acre, the estimated average in 1898, would only 
yield sufficient to meet the requirements of the 
increased number of bread-eaters during the next 
thirty-three years, when it would be necessary to 
find some other source of food supply. Happily 
the fears this statement excited may be set at rest, 
at least in part, by the figures quoted before the 
British Association in the paper to which reference 
has been made. In it the writer shows that the 
average yield of wheat is rising rapidly owing to 
the adoption of a. more intensive form of culture. 
= For example, the average yield of bushels per acre 
-between the periods 1881-90 and 1901-10 rose in 
Australia from 8 to 10, in Russia from 8 to 10, in 
the United States from 12 to 14, in Germany from 
19 to 29,in the United Kingdom from 28 to 32, 
and in Belgium from 30 to 35, and the progress in 
this direction appears to be continuous, so that in 
a few years the wheat-fields of Australia and Russia, 
to cite these only, will in all probability be pro- 
ducing many more bushels to the acre than they 
did at the end of 1910. But in addition to the 
average yield, it is clear that Sir William Crookes’ 
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estimate of the available wheat-lands of the world 
is much under the mark. In Australia, since 1898, 
the areas suitable for wheat culture have increased 
by scores of millions of acres, especially since the 
adoption of dry-wheat farming. The same may be 
said of South Africa, while the opening up of 
Siberia will have added great areas to the possible 
wheat supply of Russia. In regard to Canada, at 
the time of Sir William Crookes’ forecast there — 
were only 2,706,854 acres under wheat, of which 
the then unorganised territories, including Saskat- 
chewan and Alberta, were cultivating only 113,808 
acres. To-day, however, Canada has 9,816,300 
acres under wheat, and, in areas such as the Peace 
River district. and other parts of the great. North- 
West, the areas suitable for the growth of wheat 
are far in advance of any estimates that could have 
been formed at the end of the last century. 


The Winnipeg Industrial Bureaw.—Among the 
many methods adopted in the rising towns of 
Canada to bring their varying claims before the 
attention of the public, the establishment of local 
Boards of Trade—equivalent in some respects to 
the United Kingdom’s Chambers of Commerce, but 
with far more ambitious aims—occupies chief 
place. But these are not sufficient, in some of the 
leading cities of the Dominion, to meet the demands 
of publicity, and, therefore, Progress or Publicity 
Committees have been appointed to supplement the 
Pre-eminent among 
these efforts appears to be the Winnipeg Industrial 
Bureau, which has been well described as the 
most original institution ‘of its kind in Canada. 
The Bureau is located in a building which 
cocupies a full block in Main Street, Winnipeg, 
and in which exhibits are shown of local manu- 
factures and of the great natural resources of the 
Western Provinces. The exhibits are designed to 
form a complete Home Products Exposition, in 
which may be set forth the advantages offered 
by Winnipeg to the manufacturer and the 
business man who may desire to avail. themselves 
of the opportunities afforded them in the industrial 
and commercial “ Key of the West,” and also to 
the prospective settler in Manitoba and other 
Western Provinces. The Bureau claims that by 
its Exposition (1) it teaches the people of Winnipeg 
that they can buy almost everything they want in 
their own city; (2) it shows (a) the local manufac- 


‘turer and merchant that the Winnipeg people are 
‘interested in their products and in their business, 


and (b) the prospective manufacturer and merchant 
that here is a good trading centre, both for Winni- 
peg and the West, and (3) it demonstrates to the 
banker and the capitalist that money can be 
invested. to advantage in Winnipeg’s industrial and 
commercial enterprises. Adjoining the Convention 
Hall of the Bureau is the Central Farmers’ Market, 
where citizens can buy farm, dairy, and garden 
produce direct from the producer, both to their 
own advantage and to that of the farmer and 
market gardener. In the Bureau buildings are the 
Manitoba Government Immigration and Employ- 
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ment Offices, where information can be obtained 
in regard to farms available for purchase or home- 


steads, and where farmers can secure labourers, 


thus supplementing the work of the Dominion 
Government, with especial reference to the needs 
of their own Province. Many other useful organ- 
isations and schemes of local improvement and 


betterment find in the Bureau a useful centre, no 


less than fourteen standing committees. being 
necessary to attend to the diverse objects of the 
Bureau. The institution, which has been incor- 
porated under Provincial Government Charter, 
with a directorate elected from appointed repre- 
sentatives of twenty-nine public bodies of the 
city; has, as its organiser and secretary, Mr. 
Charles F. Roland, Industrial Commissioner, who is 
one of Canada’s leading pioneers in the art of civic 
advertising and community betterment. 


New Harbour. for Vancouver.—A great harbour 
and dock project for Vancouver has been formed, 


which it is estimated will cost about £6,000,000. 


The works which it is proposed to construct at the 
mouth of the Fraser River in British Columbia 
will be carried out under the supervision of Messrs. 
J. Q. White, the well-known British engineering 
firm, and Mr. Hansley Heenan of London, late 
British Admiralty engineer. The company which 
has been formed for the purpose is the Vancouver 
Harbour and Dock Extension Company, whose 
agents in this: country are the Western Pacific 
Development Company. The necessary foreshore 
rights have been secured from the Provincial 
Government, and a lease of five years has been 
obtained from the Government of ail the foreshores 
lying in front of the property, which covers over 
4,000 acres of land either owned or under option. 
If during that period the company expend 
£400,000 in reclaiming the land, the Government 
-agree to give a Crown grant to the property, subject 
to the right of the Government to purchase the 
works at a value to be determined by arbitration. 
The company also gives the Government control 


over the dockage rates to be charged, and agrees to - 


allow all railway and steamship lines equal privi- 


leges. Under this proposal the Government will- 


be relieved of the duty of constructing a thoroughly 
modern’ harbour and, at the same time, will be 
placed in a position to control the situation in the 
future. an 


Tobacco-growing in the Commonwealth.—There 


appears to be a sound prospect of the tobacco in- 


dustry being placed upon a good footing in various 
parts of New South Wales and Victoria. Reports 
from Drouin, a highly fertile district in Gippsland, 
Victoria, show that upwards of fifty local farmers 
have planted areas with tobacco this year. The 
Drouin growers estimate the value of their product 
at 10d. per pound for cigar leaf, 6d. to 7d. for plug, 
and up to 1s. 6d. per pound for better qualities. 
As the Australian is, as a rule, a heavy smoker, a 
safe market for large quantities of tobacco is 
assured, if the growers can produce a good leaf. 
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Down to this recent revival of interest in tobacco- 
growing in the Commonwealth, the product. 
generally has. been regarded as inferior; but with 
improved methods of culture, in view of the fact 
that both soil and climate appear suitable, a better. 
result is likely to be obtained. To accelerate the 
use of locally-grown leaf, the Gippsland farmer 
is not only said to be smoking his own tobacco, but 
is proposing that leagues should be formed the 
members of which should be pledged to smoke only 
Australian leaf. It is evident that strenuous efforts 
are likely to be made to ensure that the Empire 
shall produce its own tobacco as well as its own 
wine and foodstuffs. Recently, experiments in 
tobacco-growing even in the United Kingdom have 
given very encouraging results. ` 


Lake Victoria (Australia) Storage Scheme.—The 
Premier of South Australia, the Hon. A. H. Peake, 
made an important announcement a few weeks 
since, to the effect that the first measure his 
Government intended to lay before the South 
Australian Parliament at the forthcoming session 
was one for the ratification of the agreement pro- 
posed to be entered into between South Australia, 
New South Wales, and Victoria for the construction 
by his Government of a large storage basin at Lake 
Victoria, on the Murray, some fifty miles beyond 
the South Australian border. Mr. Peake added 
that when that work had beén authorised other 
schemes would be undertaken for the development 
of the Murray by South Australia. In the debate 
which subsequently ensued on the question of the 
above scheme, in the House of Assembly, it was. 
stated that next to the Amazon, Yangtse, Nile, and 
Mississippi, the Murray River has the greatest 
navigable length in the world. An amount of money 
equal to that needed for the trans-continental rail- 
way to Port Darwin spent on locking and storage 
schemes would, it was said, result in the prosperous 
settlement of a population in the Murray Valley 
greater than the present population of Australia. 
The cost of storage at Lake Victoria would only be 
£11 10s. per million cubic feet as compared with 
£24 at Burrinjuick, £20 at Cumbaroona, and £64 at 
the Assuan Dam. The Panama Canal, it was 
expected, would open up a great market for fruit 
and other produce, which could be raised in the 
Murray Valley. The carrying through of this great 
Australian water-storage scheme is, therefore, 
regarded very hopefully, as among the most 
promising of the many irrigation and water- 
conserving proposals now under consideration in 
the Commonwealth. | 


OBITUARY. 


ALDERMAN WILLIAM Ovxrton, LL.D.—Mr. W. 
Oulton died at Liverpool on September 27th at the 
age of seventy-four. He took a keen interest in 
politics and in education. At first he was a 
staunch Liberal, but after the introduction of the 
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Home Rule Bill in 1886 he Hecate a Unionist, 
and in 1901 he stood unsuccessfully as Unionist 


candidate for South Wolverhampton. In 1898 he 


was elected Lord Mayor of Liverpool. He was 
a member of the Liverpool School Board from its 
formation, and on the. establishment of the Edu- 
cation Committee he became its chairman. Mr. 
Oulton was elected a member of the Dayal Society 
of Arts in 1898. 


= NOTES ON BOOKS. 


ILLUMINATION, Irs DISTRIBUTION AND MEASURE- 
“MENT. By A. P. Trotter. London: Macmillan 
& Co. 8s. 6d. nets ` | 
The proper distribution of illumination has often 
been dealt with by the Society. In 1854 it was 
discussed by a committee on Industrial Pathology. 
It has been considered, in relation especially to 
schools and to factories, in various communications 
to the Society, and its latest aspects were fully 
treated in the important paper read by Mr. Gaster 
last February, and in the previous course of Cantor 
Lectures by the same gentleman. 

The problem, as it presented itself to those who 
first discussed it, was to secure sufficient light for 
industrial operations. In its present form it is to 
utilise to the best advantage the abundant supply 
of artificial light which medern scientific develop- 
ments have provided. The problem is of sufficient 
importance to justify the formation of a special 
institution for its discussion, and since the founda- 
tion of the Illuminating Engineering Society it 
has never been found that matter has been lacking 
to keep that vigorous body fully employed. 

It may be said that this same problem is the 
principal point aimed at by Mr. Trotter, for though 
his book deals generally with the whole theory and 
practice of illumination (excepting only the means 
for its production), its main purpose is to discuss 
the means by which adequate lighting, internal 
and external, may best be obtained. The first 
requisite towards the attainment of a satisfactory 
system of illumination is an accurate system of 
measurement, and so the book comes to be to a large 
extent. a record of investigation into means and 
methods of light measurement, including the con- 
sideration of standards and units of lights, photo- 
meters and methods of photometry, measurement 
of coloured lights, etc. Finally we come to the 
‘measurement of illumination,’ the ultimate 
object of the treatise. “ Candle-power is coneerned 
with the emission of light. Ilumination...is 
concerned with the reception of light.” 

“The candle-power photometer is an instrument 
for the factory or laboratory; its use is to give 
information about sources of light. The illumina- 
tion photometer is a portable instrument for use in 


all places where light is used—the street, the 


church, the school, the house, the railway station, 
the railway carriage. It is not concerned with the 
lamps, but with what the lamps do. Nor is it 
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confined to the use of lamps and artificial light. 
It can measure diffused daylight, it can. give. 
accurate information. about the degree of illumina-. 
tion at any point, and about the distribution of 
illumination, over any. place. By measuring the. 
illumination of a well-lighted bank, knowledge is. 
obtained for prescribing that illumination for 
another bank.” 

Here, then, we have the essence of modern light: 
measurement. The early students of the subject 
taught us how to measure light from a source, and 
gave us the “ law of inverse squares.. The modern. 
illuminating engineer has to consider the distribu- 
tion of light over large areas, its concentration 
where it is required, its arrangement so as to avoid 
glare and dazzle. The methods by which he works 
and the instruments he uses will be found fully 


‘described in Mr. Trotter’s book, to which: those 


who desire information may safely be referred. In 
conclusion it should be said that an apology is due 
to the author for the belated appearance of this. 
notice, as it is now over a year since the-baok- 
was placed in the hands of the public. 


Historic BATTERSEA, By Sherwood Ramsey: 
London: G. Rangecroft & Co. 4s. 6d. net. 


The Londoner of to- day, whoonly knows Battersea 
as the home of lost dogs and of innumerable fried- 
fish shops, will smile, perhaps a little wistfully, as 
he looks at the pictures which Mr. Ramsey gives 
us of Battersea in the eighteenth century. Here 
we have pleasant fields and trees and a rustic. 
bridge; Lavender Hill had not yet become a mis- 
nomer ; and Battersea Rise, which now looks sadly 
over a maze of sordid slums, still commanded a 
cheerful prospect of Surrey scenery. On the banks 
of the Wandle Izaak Walton found the flowery 
meads in which he, with his angle, rejoiced; and 
even up to the fifties of last century the Sage of 
Chelsea could canter through rural glades within a 
few minutes’ ride of Cheyne Row. | 

But even then Battersea was not quite as idyllic 


as one might gather from these illustrations. 


Battersea. Fields, before they were converted into 
the Park in 1853, had gained an evil reputation. 
Highwaymen and footpads infested the neighbour- 
hood, and the lonely road between the Fields and 
Nine Elms was almost impassable at night. On 
Sundays, especially, the scenes were disgraceful. 
The fields—thanks to the popularity of one or 
two notorious taverns in the neighbourhood— 
were the resort of the riff-raff from all parts of 
London, who came there to enjoy dog-fighting, . 
badger-baiting, rabbit-coursing, and to drink and 
gamble ad libitum. They were also the scene of- 
many duels, the most famous of which was that 
between the Duke of Wellington and Lord 
Winchelsea in 1829. 

Mr. Ramsey gives an interesting account of the 
famous Battersea enamels, which were first pro- 
duced in 1750 by Stephen Theodore Janssan, and 
soon acquired a great and well-deserved reputation . 
in the artistic world. These were genuine enamels 
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on metal, and the increasing prices which they 
fetch on the rare occasions when they come into 
the market indicate the high value which collectors 
place on them. Another chapter describes the 
principal industries of Battersea: the silk factory 
established by the Huguenots in the seventeenth 
century, Fownes’s glove factory, the Battersea soap 
works, Price’s candle works, etc. Mr. Ramsey 
appears to have spared no pains in collecting his 
materials, and he is to be congratulated on what 
is, we believe, the first attempt to produce a 
complete history of Battersea. 


CABINET TIMBERS OF AUSTRALIA. By R.T. Baker, 

F.L.S. Sydney: W. A. Gullick. 

Professor W. H. Warren, in the excellent paper 
which he read before the Colonial Section of the 
Society last autumn, drew attention to the many 
admirable qualities of the hardwood timbers of New 
South Wales. In the present volume, Mr. Baker, 
Curator and Economic Botanist of the Techno- 
logical Museum of Sydney, describes the principal 
Australian timbers suitable for cabinet-making. 
The author’s plan is to give a general description 
of each order of trees. This is followed by a more 
detailed description of each particular species in 
the order, together with a brief account of the 
qualities of its timber, the uses for which it is 
specially suited, and its geographical range; while 
perhaps the most valuable feature of all is the 
illustration of each specimen, which conveys a 
good idea of its colour, grain, and general appear- 
ance. Some of these are very handsome, notably 
the red cedar, the maples, walnut, red bean, and 
jarrah, and seem well fitted in all respects for the 
cabinet trade. 

The nomenclature of Australian trees is apt to 
` give rise to misconception. This is due to the fact 
that the settlers were in the field before the 
botanists, and named the trees according to some 
superficial resemblances to other known timbers 
rather than from their intrinsic qualities. Thus, 
as Mr. Baker remarks, we have gum trees that do 


not yield gum, apple trees that do not bear apples, 


and blue fig-trees that do not bear figs. 

The author draws attention to the deplorable 
waste of hundreds of millions of feet of the finest 
timber consequent upon the opening-up of the 
country for settlement. It is to be feared that this 
is only too ordinary an accompaniment of the 
pioneer’s progress, but in view of the fact that some 
of the finest timbers seem to be in danger of dis- 
appearing, it is high time that the Forest Depart- 
ment of the Commonwealth States should take 
action to prevent such a calamity. 


GENERAL NOTES. 


A TorreNHAM Court Roap FarmMHouse.—Many 
persons will be surprised to learn that there still 
exists a picturesque old Georgian farmhouse within 
a stone’s throw of Tottenham Court Road. It 
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stands behind the premises of Messrs, Heal & Son, 
Ltd., and an interesting account of it has just been 
published by Mr. Ambrose Heal, who recently read 
a paper on it before the London and Middlesex 
Archeological Society. The first known reference 
to the farmhouse occurs in the London Gazette of 
October 5th, 1693, from which it appears that it 
was then in the possession of one Christopher 
Capper. The farm was known as Capper’s Farm, 
and it remained in the possession of the Capper 
family till the middle of the eighteenth century, 
After various changes it came into the hands of 
the Heal family, which moved into Tottenham 
Coum Road in 1818. The great expansion of 
Messrs. Heal’s business in recent years has at last 
necessitated the rebuilding of the premises, and 
unfortunately the old house is about to disappear. 
It will leave behind it, however, an interesting 
memorial in Mr. Heal’s pamphlet, the illustrations 
of which show what a pleasant and rural neigh- 
bourhood was once to be found in what is now one 
of the busiest quarters of London. 


SCHOOL oF ART WoopcaRvine.—The School of 
Art Woodcarving, 39, Thurloe Place, South Ken- 
sington, has. been reopened after the usual summer 
vacation. Some of the free studentships in the 
evening classes, maintained by means of funds 
granted to the school by the London County 
Council, are vacant. The day classes of the school 
are held from 9 to 1 and 2 to 5 on five days of the 
week, and from 9 to 1 on Saturdays. The evening 
class meets on three evenings a week and on 
Saturday afternoons. Forms of application for 
the free studentships and any further particulars 
relating to the school may be obtained from the 
Secretary. . 


THe Banana INDUSTRY OF CuBA. — While 
bananas can be grown in any part of the Island of 
Cuba, so far they have been grown on a commercial 
scale only in Baracoa, Sagua de Tanamo, Nipe and 
Sama, all on the north coast. There are in the 
four districts mentioned about 21,000 acres under 
banana cultivation. The trees can be grown in 
many different kinds of soil, although, of course, 
with varying degrees of success. In Baracoa they 
are planted not only in the rich valleys, but also 
on the hills and in rocky soil. The bulb is set out 
only on the first planting. When the fruit is ready 
for cutting, the tree is felled and one of the suckers 
from the same root is allowed to grow. In ten or 
twelve months this again produces, and so‘on from 
year to year. The tree grows to a height of seven 
to twelve feet, and is from four to ten inches in 
diameter. Cuba exports nearly all of its bananas 
to Boston, New York, Philadelphia, and Baltimore, 
these shipments amounting to over 2,500,000 
bunches a year, but this number should be almost 
doubled in about three years, when new plantations 
will come into bearing. The number of bunches 
per acre varies a great deal, according to soil, rain, 
care, age of plantation, etc., and ranges from 100 
to 200, with an average of about 150 to the acre. 
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A bunch of bananas is designated by the trade a 
“stem,” each separate branch, as it might’ be 
called, is termed a ‘“hand,’”’ and each’ separate 
banana is a ‘“ finger.” Bunches under six hands 
are not sold for export, but are used as cattle food, 
and these amount to about 10 per cent. of the 
planting. Those of nine hands and over constitute 
about 30 per cent., and those between six and nine 
hands about 60 per cent. of the total export. 


PRODUCTION OF CASEIN IN Russza.—In Russia. 
the production of casein is practically a new 
industry, and appears so far to have been confined 
to Kurgan in Siberia, where it is ‘still. ig an 
experimental stage. The method of production in 
that district is practically as follows:—The milk 
‘is passed through separators and deprived of its 
butter fat, and is then allowed to stand and curd. 
After this it is warmed in order to make the 
curded parts firmer. It is then strained off, and 
eventually pressed, dried and pounded or ground 
' for packing. From twenty pounds of skimmed 
milk about one pound of casein is produced. The 
market value in the place of manufacture is at the 


rate of about one pound sterling for every hundred - 


pounds, a price which is considered remunerative, 
as skimmed milk is plentiful and cheap, often 
being used for. fattening certain animals. The 
liquid which is strained off from the curded milk 
retains lactic acid, sugar and salts, and is not 
without value as animal food. The whey, it is 
said, has been used successfully in the far eastern 
parts of European Russia, and the adjoining parts 
of Siberia, as a cure in many pectoral, renal, and 
stomachic complaints. 


GIGANTIC BLASTING OPERATIONS AT GENOA.— 
Blasting operations on an extensive scale are 
being carried out at the quarries of Chiappella to 
supply the stone used in the construction of the 
new “Vittorio Emanuele” basin at the port of 
Genoa. <A colossal mass of rock, estimated at 
800,000 cubic metres, weighing upwards of three- 
quarters of a million tons, was detached from the 
mountain side, a few days ago, at one single blast. 
The 800 kilogs (about 16 cwt.) of a powerful 
explosive were fired by electricity in presence of 
the port authorities, a number of artillery and 
engineer officers, and a large crowd of spectators, 


Tur PRODUCTION oF CAMPHOR IN JAPAN, — 
Japanese statistical authorities at Tokyo place the 
production of camphor in Japan, including Formosa, 
at 6,600,000 lbs. Assuming that the world’s produc- 
tion of camphor amounts to 12,000,000 lbs., Japan 
is credited with producing over one halfof the woa 
supply. Formosa is represented by 4,600,000 lbs., 
and Shikoku and Kyushu by 2,000,000 lbs. It is 
predicted that the policy of the J apanese Govern- 
ment camphor monopoly may result in the stimu- 
lation of the artificial camphor industry. The 
Tokyo authorities place the Chinese camphor 
production at 1,800,000 lbs., and consider the 
industry in China to be in its infancy. They 
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believe that by forest protection in China the 
industry could be made very profitable, and the 
output increased. They also indicate that an 
active rival of the Japanese camphor industry may 
result from the development of the camphor 
afforestation in Borneo and Sumatra, where 
foreigners are extensively interested. However, 
in most instances the camphor trees in Borneo 
and Sumatra will not be ready for use e for a number 
of years. © 


VITICULTURE IN SOUTH ÅUSTRALIA.— Viticulture 
has made substantial progress in South Australia 
during the last decade. The acreage under vines 
has steadily advanced. In 1892 there were 12,814 
acres with 4,030,724 vines in bearing, and 3,146,564 
non-producing. In 1902 the area had increased to 
20,860 acres, the number of productive vines to 
9,504,880 and 1,396,531 vines not in bearing, 
aggregating over 10,000,000. vines. During the 
succeeding five years there was a substantial 
expansion of the area under cultivation for vines. 
The area bearing in the 1910-11 season was 20,367 
acres, and 20,353 the previous year. The total 
which had not reached bearing age in 1910-11 
was 2,585 acres, compared with 2,088 acres in 
1909-10. The total area at the latest date was 
22,952 acres, divided as follows: wine-making, 
14,248 ‘acres; table use, 1,786 acres; drying, 6,918 
acres. The quantity of wine made in the year 
ended March 31st, 1911, was 3,470,058 gallons, as 
compared with 2,813,301 gallons ten years before. 
Consistently with the development of the. vine 


. industry, brandy of high purity and quality has 


been produced in increasingly large quantities. 
About 350,000 gallons of spirits are manufactured 
annually, and many thousands of gallons of vinegar 

are made from local vintages. 


TREE-PLANTING SOCIETIES IN Norway.—The 
coast-land of Western Norway is almost devoid of 
forests, except where protection is afforded from 
the sea winds. The bulk of the forests, consisting 
of pine, birch, and spruce, are found farther in the 
interior, at the heads of the fiords and in the valleys. 
The Bergen Tree-planting Society was founded in 
1900 to rehabilitate the rapidly dwindling forests 
and maintain additions made from time to time 
with the society’s slender means. The society has 
undertaken a heavy task, one that will require 
many years and large expenditure of money and 
labour, as it proposes to cover the mountain sides 
and the untillable areas of Western Norway with 
forests as they were centuries ago. Assisted by 
wealthy contributors and timely Government aid, 
it has excellent prospects of succeeding. Since 
the society started thirteen years ago, 36,606,000 
young trees have been produced; of which more 
than 26,000,000 were planted on 10,000 acres within 
the borders of the Bergenhus counties. It is said 
that there are now 144 tree-planting societies in 
these counties, which last year pene 2,276,000 
trees. 
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- NOTICE. 


“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 


The Council of the Royal Society of Arts 
hold a sum of £400, the balance of the sub- 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the Committee of that 
fund in 1876, on condition that the interest 
thereof be spent in Prizes to “Students of 
Schools of Art who, in annual competition, 
produce the best designs for Household Furni- 
ture, Carpets, Wall-papers and Hangings, 
Damasks, Chintzes, etc., regulated by the 
principles laid down by Owen Jones.” 

Competitions, under the terms of this Trust, 
have been held annually since 1878. 

The next award will be made in 1914, when 
six prizes are offered for competition, each prize 
to consist of a bound copy of “The Leading 
Principles in Composition of Ornament of Every 
Period,” from the “‘ Grammar of Ornament,” by 
Owen Jones, and the Society’s Bronze Medal. 

The prizes will be awarded on the Report of 
the Examiners in the National Competition 
of the Board of Education. Designs submitted 
for these Prizes must be sent in with the other 
works forwarded for the National Competition. 
They must be marked “ In competition for the 
Owen Jones Prizes,” and must comply with the 
Rules governing the National Competition as 
issued by the Board of Education. 

No candidate who has gained one of the above 
prizes can again take part in the competition. 


THE HISTORY OF THE 
SOCIETY. 


The articles on the History of the Society 
which appeared in the Journal have now 
been revised and published in a volume,” 


* “History of the Royal Society of Arts,” by Sir Henry 
Trueman Wood. London: John Murray. 1913. 158. 


to which Lord Sanderson, the Chairman of the 
Council, 1911-13, has contributed the following 
Preface :— 

“ Itis perhaps at first sight rather remarkable 
that the Royal Society of Arts should have been 
approaching the 160th year of its existence 
before any attempt was made to write its history. 
One reason may be assigned for the omission 
which is of a reassuring character. Retrospec- 
tion is the proverbial consolation of old age and. 
declining strength. We may take it as no 
unhealthy symptom, but rather as an indication 
that a Society is still in the prime of life, when 
it is so much absorbed in its actual work as to 
be content with a very misty knowledge of its 
origin and early history. 

“ Such certainly was the mental condition of 
a large proportion of the Members of the Royal 
Society of Arts (not excepting the Council) 
before the appearance in the Journal of the 
series of articles which are now presented in a 
collected shape. We were fully occupied with the 
various activities of the Society—its meetings 
and papers, its examinations, and the distribu- 
tion of its medals. As regards the past, most 
of us were conscious that the Society had done 
much good work finder the beneficent presidency 
of the Prince Consort, and could claim to have 
taken a leading part in the promotion of the 
great International Exhibitions of 1851 and 
1862. But it came upon us as a revelation that 
the names of the elder Pitt, Lord North, Lord 
Rockingham, Lord Bute, and other historic 
Ministers of the time of George III., were 
enrolled among its earliest members in some- 
what uncongenial company with John Wilkes 
and Woodfall, the printer of the “ Letters of 
Junius’’; that Dr. Johnson is believed to have 
made, at one of its meetings, the only speech 
which he is known to have delivered on his 
legs; that Oliver Goldsmith was anxious to 
offer himself as a candidate for the post of 
Secretary, but was deterred by the refusal of 
Garrick to support him ; and that the Society’s 
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efforts to introduce the eeadcteait ‘fee into the 


West Indies led to Captain Bligh’s expedition, 
which terminated in the mutiny of the ‘Bounty’ 
and the colonisation of Pitcairn Island. 


‘An illustrious past may, however, be. 


reckoned in the balance-sheet of a Society as 
. an asset of no inconsiderable value, whether it 
be regarded as establishing a prima facie claim 
to continued support, or as an incitement to 
further achievements. In both these respects it 
may fairly be claimed that the Society’s records 
afford material for stimulating thought, and it 
was a happy inspiration which prompted its 
present Secretary to add the preparation of this 
volume: to the many services which he has 
rendered during more than thirty years of office. 
It has been a somewhat laborious undertaking, 
for which the Society owes him a deep debt of 
gratitude. | 

= “From the short note appended to this 
Preface it will be seen that although materials 
were not lacking, much research was required 
to fill up gaps and put the whole into complete 
shape.. 

“The Society's origin is an instance of 
evolution, very typical of British methods. 
_ Nothing can have been less ostentatious than 
its entry into the world. The scheme was 
devised by a drawing-master of no great 
eminence, and was put into concrete shape at a 
meeting of eleven persons, of whom the most 
important in social position were two peers, 
Viscount Folkestone and Lord Romney, and 
three members of the Royal Society, Dr. Hales 
and Mr. Baker, both naturalists, and Mr. Brander, 
an antiquary and a Director of the Bank of 
England. Once started, the Society was found 
to conform to the needs of the time. It waxed 
and prospered, affording on® among many 
illustrations of the proposition that the per- 
manence of institutions is best assured by a 
process of steady growth. The doctrine described 
some years ago in the graphic words that ‘ there 
is nothing like beginning with a bang’ may be 
excellent from a party point of view, but finds 
little confirmation in history. 

“The first impression, on a survey of the 
Society’s work, is one of some bewilderment at 
the multiplicity and diversity of the subjects 
with which it has dealt in rapid succession or 
even simultaneously. Nothing seems to have 
been regarded as too homely for its attention. 
Side by side with the account of efforts to 
encourage improved systems of ‘industrial 
hygiene, of saving life at sea, of the ventilation 
of mines, of producing coal-gas, we find the 
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“notice of a gold medal awarded?for the invention 


of the transparent slate which was the delight 
or torment of our childhood. In 1851, unex- 
hausted by its efforts in connection with the 
First International Exhibition, the Society was - 
offering a medal for the production of a shilling 
box of colours. The box which carriéd off the 
prize had an unexampled success, and I well 
remember being myself the happy possessor of 
one of the eleven millions which were sold. At 
one moment the Society is endeavouring to 
further the improvement of labourers’ cottages, 
at another it is proposing a reform in the 
standard pitch of musical instruments. It 
encourages with equal energy the planting of 
osiers for basket-making, the development of 
the fish supply of London and the introduction 
of the Dutch system of curing herrings, the use 
of machines for sweeping chimneys in substi- 
tution for boy chimney-sweeps, the introduction 
of artistic designs in household crockery, and 
the placing of memorial tablets on London 
houses connected in the past with eminent men. 

“Such ubiquitous energy presents obvious 
difficulties to the historian, who finds himself 
confronted with the task of arranging a patch- 
work quilt into some kind of ordered pattern. 
The author has dealt with it by a system partly 
chronological, but in the main of classifica- 
tion into subjects. This has necessitated some 
repetitions and numerous cross-references, but 
it was the only practicable method of making 
the story clear -and consecutive in its various | 
portions. 

‘Another notable feature of the Society’s 
work is the frequency with which it originated, 
or led the way in, movements which were taken 
up with general favour and gave occasion for 
the formation of independent associations. 
Thus in the first half century or more of its 
existence it devoted itself largely to endeavours 
for the development of various branches of 
agriculture and industry in the Colonies—a 
work which the Colonial and Imperial Insti- 
tutes would now regard as their peculiar 
province. Up to the time of the formation of 
the Royal Agricultural Society in 1838, the 
Society of Arts was the prime mover in the 
development of agriculture in this country also, 
receiving in this respect much assistance from ` 
the advice of the well-known agriculturist, 
Arthur Young. It seems to have done a good 
deal towards the adoption of improved methods 
of cultivation, and we are largely indebted to it 
for the introduction of the swede turnip and 
the mangel-wurzel. It offered many prizes for 
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the invention and improvement of agricultural 
machines, and ‘can claim to have been instru- 
mental in the planting of some fifty millions of 
forest trees. . In 1760 it made the first attempt 
at a public exhibition of the works of artists, 
and the success of this experiment led to the 
foundation of the Royal Academy of Arts. By 
drawing attention to the need for changes in 


the Patent Laws, it contributed to the passing - 


of the great Patent Law Reform Act of 1852, 
In 1852 it held the first exhibition of photo- 
graphic pictures. In 1858 it took a prominent 
part in the demand for legislation to protect 
copyright in works of art. From 1857 onwards 
it was busy in advocating various postal re- 
forms, including the purchase of the telegraphs 
by the State. Between 1867 and 1873 it took 
a leading part in promoting the establishment 
of the National Training School for Music. It 
worked strenuously in aid of the formation of 
Mechanics’ Institutes throughout the country, 
and in 1867 it organised a conference on the 
means of promoting technical education; at 
the end of 1868 it started a movement for 
encouraging drill in schools. Among various 
other subjects which it took up at different 
times may be mentioned the production of 
county maps, the question of our food supplies, 
sanitation and water-supply, economy in the 
consumption of coal, increased comfort in the 
passage across the Channel, improvement of 
London cabs, and the development of mechanical 
road traction. The organisation and promotion 
of the scheme for the International Exhibition 
of 1851, with all the results that flowed from it, 
including the creation of a Government Depart- 
ment of Science and Art, must, however, no 
doubt be considered the Society’s greatest 
achievement in this field of starting enterprises 
which have had an independent development. 
“Ag regards the efforts of the Society for the 
advancement of Art pure and simple and their 
success, ample evidence is given by the dis- 
tinguished names which will be found in the 
list of Medallists. It is interesting to notice 
how many eminent painters, engravers, and 
sculptors, including several Presidents of the 
Royal Academy, received in early youth perhaps 
their first encouragement to persevere in an 
artistic career by. the award of one of the 
Society’s Medals. 

= “Among a host of less well -known names, 
we find those of Bewick, Hablot. Browne, 
C. W. Cope, Cosway, Cousins, Sir C. Eastlake, 


Flaxman, Frith, Goodall, Hook, Sir E. Land- 


seer, Sir T. Lawrence, Sir J. Millais, Mulready, 
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Nollekens, Romney, Sir W. Ross, some of whom 
obtained their first medal at the age, of ten or 
eleven. 

“The development of Industrial Art and. 
Commercial Industry. has, however, naturally: 
been the principal object of the Society’s atten-. 
tion, and in this field of labour it has shown 
such a catholicity of interest that the present. 
volume has become a sketch of the whole: 
industrial progress of the country, incomplete, 
no doubt (for completeness could only have 
been attained by a work of encyclopzxdic 
dimensions), but still eminently suggestive and. 
useful as a starting-point for further research in: © 
regard to any particular branch of industry. In. 
this respect Sir Henry Wood has rendered an ' 
important. service not merely to those who are: 
interested in the Society, but to the much. 
larger class who may wish to study the subjects 
with which it has dealt. 

‘‘There is a saying often quoted, though sot 
always with assent, that history repeats itself. 
Those who contest it ignore the qualification. 
added by some sagacious observer, that history 
repeats itself, but always with a difference. 
The work of the Society follows the general 
rule. Like many other British institutions, 
the Society owes its permanence to the power 
which it has shown of adapting itself to altered 
conditions and circumstances, it repeats its. 
history with a difference; its objects and. 
principles are in the main the same, though 
in many respects it has altered its methods. 
Tt leaves to other associations, more recently 
formed, various branches of work which it was 
itself the first to undertake; it has changed in. 
character from an institution offering premiums 
for specified inventions and improvements, to. 
one having for its main object the dissemination 
of information on all branches of Art and In- 
dustry, affording facilities for the publication of 
particulars as to the most recent inventions, 
and thus making publicity the substitute for 
encouragement by the award of prizes. For 
this purpose it has adopted in recent times the 
practice of holding weekly meetings during a 
considerable portion of the year for the reading 
and discussion of papers, and it is provided with 


. the means of arranging for courses of lectures. 


The proceedings at all these meetihgs, with 
much other information, are published in its 
weekly Journal.. But the Society’s medals are 
still awarded for the more remarkable papers 
contributed, and occasionally for some special 
invention in regard to which competition has 
been invited. Since 1863 it has annually 
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awarded the gold medal instituted in com- 
memoration of the Prince Consort, to some 
person selected ‘for eminent merit in the pro- 
motion of arts, manufactures, and commerce. 
In another field of work it has during the last 
half century instituted a system of examinations, 
which are now held not only in London, but in 
all the more important commercial and manu- 
facturing centres in the provinces, and in which 
the candidates have increased from an initial 
_ figure. of 62 to a yearly average of 28,000. 
“ It may be claimed for the Society that it is 
a striking example of the useful work which 
may be done by a voluntary association, formed 
for the advancement of public objects, dependent 
‘on public support, but free to enter upon new 
fields of work and inquiry, and to make experi- 
ments, unhampered by the trammels which 
beset a department of State, the restrictions of 
hard-and-fast rules, and the constant ordeal of 
Parliamentary questions and criticisms. The 
Empress Catherine’s compassion for the un- 
fortunate savants who might not say, ‘I don’t 
know,’ might be extended to those who must 
not embark on fresh ventures because under a 
system of party Government they may not 
confess to a failure. 
-. “ The increased share now taken by the State 
in the active promotion of social progress does 
not diminish the need for such voluntary 
associations, though it may in some degree 
affect the nature of their work. They are still 
required as the cavalry of intellectual advance, 
scouting in front, extending its flanks, procuring 
supplies and information, and performing various 
indispensable services for which the infantry and 
heavy artillery of public departments are little 
adapted. 
“The present volume is a record of change 
and adaptation from the foundation of the 
Society in 1754 to 1880, the year when the 
author commenced his duties as Secretary. At 
that point, for obvious reasons, he has preferred 
to lay down his pen. Since that date there 
have been further changes, and we may no 
-doubt look forward to others -in the future. 
But of the spirit which led to the Society’s 
formation, and maintains it in unabated vigour 
after a century and a half of existence—the 
spirit which underlies so many British institu- 
tions—the desire to give voluntary and unre- 
munerated service for the advancement of the 
community, to work strenuously for the general 
increase of knowledge, refined taste, and useful 


industry—there is no one who will not say Esto 


perpétua.” 
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THE TAYEH IRON MINE, 
CHINA. 


By Kimio NISHIZAWA. 
THE CHINESE REVOLUTION AND THE MINES. 


When giving a general survey of the mines 
in the Yangtze Valley in the Jowrnal of 
September 16th, 1910, I expressed the hope 
that I might deal with one of the mines 
in greater detail at a later date. Scarcely a 
year had elapsed when a revolution broke 
out in China, the first gun being fired at 
Wuchang, a town very close to Tayeh-Hsien 
where I live. It soon developed into a great 
conflagration, plunging the whole nation into a 
state of indescribable confusion and misery. 
The losses incurred in consequence by the com- 
mercial and industrial circles of the country 
are incalculable. 

The mining interests were no exception to the 
general rule, and in not a few cases operations 
had to be suspended for the time. Fortunately, 
however, the revolution in a few months 
attained its object, ending in the abdication of 
the Manchu emperor, and the establishment of 
a provisional republican government under a 
provisional president, and the return of peace. 
But the bright day of industrial revival had 
only dawned on China when there arose a 
collision between provisional president Yuan 
Shi-kai and the revolutionary leader of the 
South. The political struggle thus engendered 
became violent, so much so that it even led to 
assassinations. No regular and permanent 
president had yet been elected, and the 
country was waiting for the adoption of a 
constitution. Just at. this moment a second 
revolutionary attempt was launched, and as I 
write the North and South are fighting it out 
between themselves. This turn of affairs proves 
naturally a great blow to the mining industry 
of the country, which had only begun to show 
signs of progress, but is now thrown into a state 
of suspense and depression. One that suffered 
most from the revolutionary disturbances was 
the Ping-Hsiang coal mine, the enormous out- 
put of which had formerly supplied the needs 
of the Yangtze Valley. In consequence of the 
disturbances its operations had to be suspended 
for a time, with the inevitable result that coal 
from other mines took its place with marvellous 
rapidity in filling orders that formerly came to 
it. The iron mines alone in the district escaped 
all ill effect from the disturbances; indeed, the 


‘shipment of their produce continued to increase, 


but mineral exports in general have decreased. _ 
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For my part, I have throughout the dis- 
turbances employed myself in conferring and 
negotiating with the Chinese officials and people, 
and in making. flying trips east and west over 
practically the entire breadth and extent of 
China, in connection with the important pro- 
blems of mining business. Having thus had 
no moment of leisure, I have not been able, 
before now, to carry out my intention to write 
a sequel to my former paper. 


ForRrEIGN LOANS ON MINING. 


During my stay in China, now extending over 
twenty years, not a few proposals have been 
made for international loans involving the mines 
of the country. But since the revolution in 1911, 
negotiations for such loans have become quite 
unprecedented in their frequency. During the 
first stage of the revolution it was the common 
practice of both the North and the South to 
approach foreign countries for loans for war 
funds on mining security solely. When peace 
returned, temporary though it was, these 
applications for war loans were changed to 
applications for loans with which to cerry out 
administrative reforms and the disbandment of 
troops. | 

But negotiations in such connections mostly 
went no further than concluding provisional 
contracts. This was because the differences 
between the two camps during the revolution, 
the hostile feelings between their respective 
supporters, and suspicions and jealousies among 
the would-be lending foreigners, combined to 
prevent the negotiations from being brought to 
a successful termination. Even after the tem- 
porary return of peace, the political rivalry 
between the North and South continued only to 
grow in violence, in addition to the opposition 
of provincial legislatures and popular miscon- 
ceptions about the loss of national rights and 
interests, and thus it was that nearly every one 
of the provisional loan contracts failed to 
receive its final signature. The “rights and 
interests recovery” fever became even more 
intense than after the revolution. Most of the 
principal members of the two Houses of Parlia- 
ment have shown themselves affected by the 
‘mania, and it is no wonder that the public in 
the provinces should continue to cling to the 
‘belated illusion. . | 


~ Of the natural resources of China, and of the | 


Yangtze Valley in particular, the richest and 
greatest are the mines. Only the impecuniosity 
of the old nation prevents it from working them 
with its own capital. It is thus an urgent 
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necessity for the country to obtain an abundant 
supply of funds to exploit this source of wealth. 
For all this, the Chinese are still subject to the 
erroneous idea that foreign loans on the security 
of mines would have the effect of directly robbing 
their country of its interests, and consequently 
of injuring their state rights. The result ig 
that, though intensely desirous of obtaining 
funds, they are extremely afraid of offering 
securities. It is a notorious fact there are not . 
a few Chinese who, influenced by the “ mineral 
product preservation ” rant, believe that it will 
cause aserious loss to the country to sell abroad 
any outputs of mines except coals. They think, 
for instance, that, though there is nothing to 
object to in exporting abroad the product of 
an iron mine in the form of pig-iron, they must 
strongly oppose any deal to sell it as ore. 

In furnishing a loan to China the risk is. too 
great to be borne, from the foreigner’s point of 
view, unless it is secured by mines or mine 
outputs. All loan negotiations in China turn 
on this point, and yet the Chinese would 
have nothing to do with that part of the 
problem, their only desire being to get loans 
somehow without such securities. It will not 
be difficult to see why it is that the mining 
industry in the Yangtze Valley, with all its 
promising prospects, is not developed with such 
activity as may be expected. Hence it is that 
those who discuss the mining industry on the 
“Long River” should first inquire how the 
funds needed may be supplied with safety. 


HIsrory OF THE TAYEH [RON MINE. 


The numbers and general features of mineral 
mines in the Yangtze Valley I discussed in my 
first paper. Let me here give some further 
details of the Tayeh iron mine, which is reputed 
to be inexhaustible in its store and most excellent 
in the quality of its output. 

The Tayeh iron mine is situated in Tayeh-- 
Hsien, Hupeh province, in which several mine 
districts lie scattered in an area of abcut 
200 square miles. Through this runs a 20-mile 
railway, that has its starting point in a 
village called Shihwuiyau, three miles below 
Hwangshihkan, a small station for river boats, 
on the Yangtze River. Its exact position is 
81° north latitude and 120° east longitude, 
being 70 miles alike from Kinkiang and 
Hankow, the well-known open ports on the 
Yangtze River. “ . 

In the days of the “three kingdoms” the 
locality formed a theatre of bloody fighting, and 


1020 


the vicinity abounds in relics of that memorable 
period in Chinese history. It is about 3,630 
‘Chinese miles from Pekin overland, and about 
4,980 Chinese miles by water. History records 
that 1,000 years ago the place contained a 
population of only 47,000 souls, forming 28,800 
households. To-day its population is 527,000, 
constituting 127,000 households. This will give 
an idea of the progress the locality has under- 
gone, Tayeh-Hsien is traversed by ranges of 
hills and mountains, the valleys of which 
abound in innumerable lakes of all sizes, 
with water-course facilities. Consequently the 
locality is rich in scenery of great beauty, and 
the Chinese poets from olden times have never 
tired of singing of the “ Eight Views ” of Tayeh. 
- In the neighbourhood of Tayeh iron mine are 
found the ruins of ancient iron foundries pro- 
bably 1,000 years old. Millions of tons of slags 
lie in heaps. They contain 52 per cent. of iron on 
an average, showing how primitive must have 
been the methods of working iron in those 
days. 

The Tayeh iron mine was opened in 1891 by 
order of the late Viceroy of Hukwang, Chang 
Chi-tung. The engineers employed in the mine 
as well as by the Tayeh railway at the time 
were exclusively Germans, and all the machinery 
employed was also imported from Germany. 
Almost simultaneously with the discovery of the 
mine the Hanyang iron foundry was established. 
The latter, forming at the time the only one of 
its kind.in the Far East, brought Chang Chi- 
tung into international prominence as a man of 
‘great foresight. 

The initial aggregate outlay for the Hanyang 
‘ron foundry, the Tayeh railway and the Tayeh 
iron mine, was about 10,000,000 taels. But as 
the work progressed Viceroy Chang often found 
himself hard pressed for funds, and had to 
‘borrow money from Germany and Belgium a 
number of times to tide over difficulties ; but 
finally, after the Sino-Japanese war, he was 
obliged to transfer the whole undertaking to 
Sheng Suen-huai (then Minister of Commerce 
and Minister of Railway). Sheng added the 
Ping-Hsiang colliery to the enterprise, and 
transformed the entire affair into a business 
concern, forming a joint-stock company (called 
Han-yeh-ping Company) with a capital of 
$20,000,000. There is at present a proposal 
to increase its capital to $30,000,000. Japan 
entered into a contract with Sheng in 1899 for 
the purchase of ores from his mines, and this 
is still in force. At one time there was a large 
number of German engineers superintending 
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operations in the mines; but none of them are 
to be found there now. . 


MINERALS IN TAYEH OTHER THAN IRON. 


Tayeh-Hsien possesses many mine products 
other than iron. Especially great is its store 
of limestone, which is thought to be inex- 
haustible. All along the railway of twenty 
miles, on its left-hand side, there rise elevations 
ranging in height from 400 ft. to 1,200 ft., 
forming solid hills of limestone of excellent 
quality. Lime and cement are being manu- 
factured in great quantities from the product of - 
these hills. According to the natives, lime- 
burning has formed the chief industry of the 
place for over 1,700 years, supplying the needs 
of the Yangtze Valley.. In the immediate 
neighbourhood of the limestone hills dolomite 
is found in vast quantities. Besides great 
deposits of coal, ferromanganese, copper, silver, 
etc., are also found here. In short, one is 
impressed with the fact that Nature seems to 
have designed to make the region its own iron 
foundry, with supplies of materials necessary 
for making iron, namely, iron ore, ferro- 
manganese ore, dolomite, limestone, and coal, 
in great accumulation and in close proximity 
to one another. 


VARIETY OF [RON MINES AND QUALITY 
OF ORES. 

The Tayeh iron mines are of four kinds, viz., the 
magnetite, the hematite, the limonite, and the 
micaceous iron-ore mines. Especially extensive 
is the magnetite bed, the magnetite used by the 
Japanese and Chinese iron foundries being, at 
present, supplied almost exclusively from it. 
Next in importance are the limonite mines, their 
yield being also very large. There are also not 
a few hematite and micaceous iron mines with 
out-crop; but their deposits do not exceeed 
400 to 500 million tons. 

Discovered up to now, there are eighteen iron 
mines with out-crop in Tayeh district; but the 
number of mines, the ore measures of which 
have been estimated to go beyond the out-crop, 
does not exceed nine. 

It may be noted further, that the figures 
relating to the iron mines in Tayeh-Hsien give 
only the results of general calculations made of 
deposits between the roof and floor of the out- 
crop, and no measurement has yet been made 
of ores occurring deep down in the earth’s 
bosom. Taking the quarries in operation 
alone, the exposed ore measures well over 
100,000,000 tons; and I believe that when 
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the entire occurrences and. their subterranean 
deposits are taken into acċount their quantity 
will be found to be enormous. 

The following tables give the analysis 


a 
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of iron and other ores produced in Tayeb- 
Hsien, which are the result of careful and 
repeated analyses by Japanese and other 
foreign experts :— 


TABLE I, 


Places. Fe. Mn. P. S. Cu SiO2. 
Tie-shan 66-2 0-19 0-06 0-10 0-07 3-20 
Slag-shan . 52°3 0°12 0-10 0°15 0:14 15:29 
Shamotze ; 65°4 0°22 0-58 0:12 0:08 4°10 
Long-tong . 64°8 0-18 0-04 0-20 0:10 4°15 
Shanpeshan 65:4 0°26 0°05 0°08 0:06 3°18 
Kanshan 63°1 0°34 0:03 0:08 0:09 4°89 
Sha-loo-shan . 55-2 0:27 0-02 0-21 0-09 12°00 
Paishi-shan 53°8 5+68 0-02 0-07 0-01 4:50 
Peiyan-lin. . .. 51-95 | 5-54 0-08 0:06 0-05 400 
g Insan-too . 64°25 0°38 0°05 0-06 0°01 5°52 
Kinsan-too 55°08 0:52 0:05 0-07 0°02 7°92. 
Minshan 27°40 24-00 0°04 0 trace 7°42 
Go-unshan 27°94 21°95 0:02 0°12 0°01 7°52 
Honshan-ton . 66:52 | 0°10 0-02 0-07 0-01 3-00 
Shaloo Pinshan 60°25 0°25 0:06 0-08 0-02 5:20 
Kwatimeishan ; 69:09 0°21 0:03 trace trace 1:80 | 
Nuerh-kia . | 52°74 0:23 0-01 0:08 0:20 12:08 
Jieh Keishan . 61°47 0:32 0:03 0:03 0°56 9°16 
Kown-shan 62°34. 0:19 0°03 0:05 0:08 4°60 
Kingtao (1) 66°05 1-08 0-01 0-08 0-04 8°45 
» 2 66:14 | 1:08 0-02 0-02 0-04 8-08 
TABLE II.—CALCITE AND DOLOMITE. 
CaCQsz. MgC0O3. Insoluble residue. 
Shibhaiyau a. oe - 90-20 | 3°30 ; 5°71 
Tiehshan (1) 89:92 | 0°93 9°22 
» (2) 93-84 0-65 . 4-20- 
Tichawan . 64:12 33°05 2°35 
Taitsuwan . 89-95 3°56 | 5°91 
Whangtin-shan 92°35 8-08 | 4-51 
Wuchangwan : 87:72 i 5-28 | 6:92 
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TABLE ITI.—Coan. 

Moisture. | Volatile | Coke. | Ash. S P ety 

Lichahan 5-5 15°35 | 50:8 | 28:3 | 0-24 | 0-17 | 7-600 
Ma-chin . 0-8 22°10 | 21°00] 56-1 | 2:10 | 0:20 | 4890 
Watooshan 1:12 4:20 | 64:3 | 298 | 1°70 | 0-21 | 8:630 
Talookoo 3:1 32°50 | 835-1 | 25-5 | 0:80 | 0:35 | 5:200 
Kanson . 3°5 17°50 | 50°5 | 22-5 | 5-10 | ool | 8-200 
Kishan . 3-2 20:43 | 56-2 | 15-2 | 4:80 | 0-05 | 9310 
Shayau . 1-9 23°54 | 683-8 | 103 | 0-21 | 0-05 | 8:625 
Tontzu-Pah 2°5 20:15 | 597 | 17-2 | 04 0:09 | 8-900 


. THe FUTURE OF THE [Ron MINE. 


The Tayeh iron mine is the foremost of the 
kind in the Far East. Especially notable is 
the ease with which it is worked. It stands 
peerless in the world in this respect, excavation 
requiring no machine power. _ 

The work is done by hand by the Chinese 
coolies. Big rocks in the outcrop are blasted 
with dynamite, and the slabs are further reduced 
to blocks of about six inches in diameter. The 
latter being loaded on a light railway train, and 
thence transferred to the Tayeh Railway, find 
their way in an hour’s time to the banks of 
the Yangtze-kiang, where they are landed on a 
5,000 feet breakwater, built for the exclusive 
use of mineral ores. They are then taken on 
board steamers on the shoulders of coolies. 
The vessels, which are also built exclusively for 
carrying ores, have each a capacity of 4,000 
tons. Only about 700,000 tons of ore are put 
out annually at present to meet the needs 
of foundries in Japan and China. But a planis 
now in progress of formation greatly to increase 
the output of ores at no distant future by intro- 
ducing boring machines, besides building eleva- 
tors and an electric railway on the breakwater, 
as well as adopting a system of overhead cables 
for conveying ore dusts and clay to long dis- 
tances. It is also intended to build two or 
three blast-furnaces at Tayeh for the production 
of pig-iron on a large scale. The wages of the 
Tayeh miners are extremely small; those com- 
manded by the first-class men, as well as by the 
lowest, ranging between forty cents and twelve 
cents a day, while the working hours are from 
7 a.m. till 6 p.m. It may thus be seen that 
however largely the mining work be expanded 
in the future, the capital needed for wage 


purposes will be very small. It hardly need be 
added, therefore, that if the work of superin- 
tendence and supervision be efficiently con- 
ducted, the Tayeh iron mine has the most 
encouraging prospect before it. 


THE TEA INDUSTRY IN 
ASSAM. 
By M. Sapir. 


From the-commercial point of view, tea is the 
most important cropin Assam. In 1821 Mr. Robert 
Brucé, who visited the country on a mercantile 
exploration, first discovered the plant growing 
wild in Upper Assam. The country then formed 
part of the Burmese dominions. The Burmese 
War shortly aft erwards broke out, and a brother of 
the discoverer, who was in 1826 appointed to the 
command of a flotilla of gunboats, took up the 
subject and collected several plants and a quantity 
of seed. A few specimens were forwarded to the 
Superintendent of the Botanical Garden; Calcutta. 
In 1832 Lord William Ben tinck, the then Governor- 
General, deputed Captain Jenkins to report on the 
resources of Assam. In 1834 Lord William Bentinck 
appointed a committee to prosecute inquiries and 
to promote the cultivation of the plant. A deputa- 
tion of botanical experts was sent to Assam. A 
few seeds were brought in from China; but it was 
found that the tea plant was indigenous in Assam, 
and might be grown to any extent. A Chinese 
mission skilled in cultivation and manufacture of 
black tea was brought in. In Lord Auckland’s 
time a further supply of Chinese cultivators and 
manufacturers was obtained who were versed in 
the processes necessary for the production of green 
tea. At this time Government undertook the ex- 
perimental introduction of tea-planting. In 1835 
the first tea-garden was opened at Lakhimpur, and 
in 1838 twelve chests of tea were sent to England; 
when the brokers reported very highly on them, 
though they had been slightly damaged in transit. 
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It was not, however, the intention of Govern- 
ment to carry on trade, and in 1840 it made over 
its experimental establishment to the Assam Tea 
Company. In 1851 the crop of this company was 
estimated at 280,000 lbs. In 1854 several gardens 
were opened in Darrang and Kamrup. In 1851 
the plant was discovered growing wild in Cachar. 
During the next ten years capital flowed into the 
business from all quarters. Fresh gardens were 
opened in all directions, and a period of wild 
excitement and speculation supervened. The 
mania extended to Government officers, and three 
deputy-commissioners, four  assistant-commis- 
sioners, and several police-officers threw up their 
appointments to engage in tea-planting. Land 
was recklessly taken -up, to be sold to speculators 
in England for extravagant sums, and tea-growing 
for a time fell into the hands of stockjobbers and 
bubble companies. The crash came in 1866, and 
for the next few years this promising industry lay 
in a condition of extreme depression. 

About 1869, however, its prospects began to 
improve, and during the next thirty years there 
was a great development of the industry. The 
returns for 1871 show 11,000,000 lbs. of tea manu- 
factured in the province. For 1881 the figures 
were 37,000,000 lbs. ; for 1891, 90,000,000 lbs. ; for 
1900, 141,000,000 Ibs., and in 1910 the output 
exceeded 175,095,069 lbs. In 1910 there ‘were 
730 gardens, which provided employment to 816 
Europeans and 409,000 natives. The average out- 
turn was 499 lbs. per acre, and the crop was valued 
at more than 34 millions sterling. The capital 
invested in teg is probably about £30 for every 
acre under cultivation. The total number of 
gardens in the province increased from 738 in 1911 
to 746 in 1912, and the total area under tea rose 
from 354,716 to 361,371 acres, the new extensions 
being 10,269 acres and the area abandoned 3,814 
acres. The total area plucked was 341,066 acres, 
or 94 per cent. of the area under tea. The total 
area of plantations amounted at the close of the 
year 1912 to 1,238,658 acres, of which about 29 
per cent. was under tea. 

The crop for 1912 amounted to 198,798,283 lbs. 
of manufactured tea, of which 197,820,755 lbs. were 
black and 977,528 lbs. green. The latter, as in 
previous years, was restricted to the Surma Valley. 
The total production of the year exceeded that of 
the preceding year by 11 per cent. on account of 
exceptionally favourable weather conditions. There 
was a keen demand for tea seed, as in previous 
years, and good prices were obtained. Prices rose 
from Rs. 30 to Rs. 150 per mound in Lakhimpur 
and Rs. 80 to Rs. 120 in Cachar, according to quality. 
The trade statistics show that 15,341 mounds of 
tea seed were exported from Assam, principally to 
Calcutta. One planter in Darrang is reported to 
have exported 100 mounds of seed to Java. 

The permanent labour force increased by 7,983 
persons, and temporary labourers by 8,041 persons, 
the total increase being 16,024 persons during 1912. 

The want of labour has often been one of the 
obstacles to the development of the industry. 
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Local labour is scarcely found, and coolies are 
imported from other parts of Inđia. During the 
ten years ending in June, 1911, the total number 
of persons brought up to the gardens was 394,261. 

The land best suited for the plant in Brahma- 
putra Valley is the virgin soil of the dense forest at. 
the foot of the hills, where the climate is hot and 
moist. In the Surma Valley the most productive 
gardens are those planted on the low ranges of 
hills of South Sylhet. 

The benefits which the tea industry has conferred. 
on the province have been many and great. The 
land most suitable for tea is not adapted to the 
cultivation of rice, and ït would still be hidden in 
dense forest if it had not been cleared by the tea- 
planters. The gardens provide a source of employ- 
ment for local cultivators. The literate classes. 
have obtained clerical and medical appointments 
on tea-gardens. The cultivators are able to dispose 
of their produce—rice—easily. A great impetus has 
also been given to trade, and new markets have 
been opened in all parts of the country. The 
planters, again, are greatly interested- in the 
improvement of communication. 


~ 


BRITISH EAST AFRICA. 


Some interesting information with regard to the 
development and needs of British East Africa was 
given by Major E. H. M. Leggett, the managing 
director of the British East Africa Corporation, at. 
an informal meeting of the shareholders of the 
Corporation held last week. Major Leggett, who 
has recently returned from British East Africa, is 
of opinion that the first and greatest need of the 
country is capital to be laid out in the provision of 
further communications. The harbour at Kilindini, 
the terminus of the railway, is not ‘yet equipped 
with deep-water wharves for ocean-going steamers 
to come alongside for discharge and loading of 
cargo. It will cost about three-quarters of a 
million to provide this, The Colonial Office have 
faced the matter by seriding out their consulting 
engineer, and it is really imperative that the 
money should be found soon, by means of a loan 
or otherwise, to enable the work to be completed. 

“To show you the need of this,” said Major 
Leggett, “I would mention that the trade of the 
port in 1908-9 was 12 millions, and has now risen 
to 44 millions sterling. The shipping using the 
port has risen in five years from 600,000 to 
1,500,000 tons gross per annum, and the lack of 
facilities causes heavy delays and expense all round. 
Next, branch lines of railway are required. It is 
obvious that the main line of railway, which is 
now laid with light 50-lb. rails, needs to be 
strengthened by being laid with heavier metals, 
whereby the light rails will be released and 
become available for making branch lines. 
Enormous forest areas only await branch railways 
for active development. The lands which have 
been allotted to settlers are largely still awaiting 
development because of the difficulty of access. 
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When I say that the Government have granted 
to settlers over two million acres at a prohibitive 
distance from the present railway, and’ that the 
development work required by Government as 
condition of tenure exceeds a quarter million ster- 
ling, you can understand the need of branch lines. 
Another point in connection with the railways 
worthy of mention is that they have not only 
overcome the transport difficulty, but they have 
decided to use coal to some extent instead of wood 
fuel. Coal, being a more concentrated form of 
fuel, requires less rolling-stock, and we therefore 
get the advantage of more trucks for the carriage 
of produce. You will doubtless like to know that 
the contracts for the supply of this coal have been 
awarded to the British East Africa Corporation for 
the current year, and we have already delivered 
two cargoes. 

“The net earnings of the railway are now about 
£180,000 perannum. It cost the Imperial Govern- 
ment about six millions sterling, and its revenue- 
earning capacity will be enormously increased by 
the provision of branch feeder lines and adequate 
harbour and terminal facilities at the port of 
Kilindini. The profits of the railway go into the 
Treasury of the Hast African Government and are 
a substantial item in the financial resources on 
which the country is administered. A large pro- 
portion of the railway traffic comes from the Lake 
Victoria region, Uganda and German East Africa. 
The Germans are pushing on their own railway to 
the lake and are developing their ocean terminus. 
If we are behindhand in our harbour we may find 
it difficult to regain traffic if once lost. Since 
1912 the grant-in-aid of over £100,000 per annum 
contributed by the Imperial Government to the 
revenues of Hast Africa has been discontinued, and 
the country is ranning on revenues raised within 
its own borders. Indeed, these countries are now 
contributing to the resources of the Empire. For 
example, as one bale of cotton gives the raw material 
for a year’s work to a Lancashire operative and the 
needs of his family, it is not too much to say that 
the Uganda cotton crop will in 1914 provide for 
the wants of 100,000 of our population here in 
England. I would say that all money carefully 
expended on developing the economic products 
raised in the great native districts is not only a 
grand Imperial investment, but that the profits to 
the country itself arising out of customs duties, 
railway revenue, and so forth, create an invaluable 
fund for building up the entire prosperity of these 
countries for white and black alike. 

« With regard to internal matters, I should like 
to say this about the white population. It has 
increased by about 15 to 20 per cent. each year for 
the last three or four years. There have at times 
been points of Government policy on which the 
unofficial population and those responsible for 
administering the country have not always seen 
eye to eye. There is astrong feeling in the country 
that this element of possible friction would be 
reduced, if not entirely eliminated, by allowing 
the European population to elect a minority of 
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representatives on the Legislative Council, instead 
of those unofficial representatives being nominated 
by the Government, as at present, There has been 
some misconception in this matter. There is no 
desire at all among the unofficial element to have 
a majority on the Council. There is certainly no 
suggestion whatever that there should be any 
change in the form of government which would 
take away the fullest powers of the Imperial 
authorities. But there is a conviction that a 
better understanding between all parties will 
result if the unofficial minority of the Council 
are elected by their fellow-settlers, and thereby 
increase the opportunity for exchange of views and 
consequent co-operation for the good of the country, 
between the governing officials and the unofficial 
element, who alike are full of zeal for progress.” 


GENERAL RICE WAREHOUSES 
IN JAPAN.* 


The beiken-soko or public warehouses for rice are 
among the most important social institutions of 
an agricultural character in Japan. Owing to the 
frequent fires and inundations, by which whole 
harvests either stored or still standing in the 
fields were damaged or destroyed, the need for 
such magazines had long been felt. These betken- 
soko are only a special type of the futsu-soko or 
general warehouses. In them, farmers and traders 
deposit any portion of their rice crops which they 
wish to be well preserved. 

These warehouses differ from thé ordinary ware- 
houses in that profit is not their object, and that 
they receive no cereal but rice, which is carefully 
selected and classified. The berken-soko are con- 
ducted either as joint-stock societies under a 
collective name, societies with certain members as 
guarantors, or as co-operative associations, and in 
certain cases they may be established as private 
enterprises. Federations have recently been formed, 
and there are three central warehouses. The 
business of the warehouses as social institutions 
consists in the care of the rice deposited, the issue 
of warrants for its value, in making advances to 
the owners, encouraging the cultivation of rice, 
supervising markets, consignment and transport, 
establishing exhibitions and diffusing instruction 
in the use of manures, machinery, agricultural 
implements, etc. 

The work is carried out thus: the farmer brings 
his grain to the betken-soko, where, after accurate 
inspection, if the judgment upon it be favourable, 
it is accepted and assigned to its proper grade or 
grades. The sacks are then sealed and are left in 
the care of the establishment. The farmer is 
given a warrant for the value of the grain, and a 
final receipt. The warrants may be discounted 
with the warehouse association or with any bank 


* Summarised from the Bulletin of Economic and Social 
Intelligence of the International Institute of Agriculture, 
Rome, 4th Year, No. 6, June, 1918.. 
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which undertakes such transactions. Should the 
farmer wish to withdraw a portion of his rice, he 
addresses himself to the manager, presenting his 
warrant. On receiving his grain he must pay all 
charges for inspection, insurance, storage, etc. 

The principal advantages of this system are: 
complete safety in storage secured by the perfect 
organisation of the warehouses in contrast to those 
of private firms; greater facility for insurance; 
economy of time and space; facilities for buying 
and selling arising from the concentration of the 
rice and the absence of intermediaries. The dis- 
advantages are: the easy falsification of warrants, 
or their irregular use; the limited advantage 
offered to the small farmer; and the opportunities 
afforded to speculators. But compared with the 
advantages these disadvantages are of minor im- 
portance. As to the development of the beiken- 
soko, we have no information for the whole country ; 
we can only speak of the few which furnish returns. 
The deposits naturally vary considerably from one 
district to another according to the nature of the 
season and the amount of the crop. Isolated 
reports, therefore, can have no more than a 
relative value. However, to give the reader some 
idea of the movement, we may mention that in 
the warehouse at Sakata, in the province of 
Yamagata, the oldest and most flourishing of the 
betken-soko in Japan, the average yearly quantity 
of rice received amounted to about 166,000 hecto- 
litres in the ten years 1899-1908. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Mill Conditions.—The observations of a trade 
union leader upon the conditions of work in the 
Lancashire cotton-spinning mills are of interest as 
coming from the operatives’ side. ‘‘ Earnings are 
amongst the highest in the country . . . wages 
average 42s. a week, varying from 28s. to over 60s. 
. .. life in a modern mill is certainly not the most 
arduous in the country and a living wage is always 
secured . . the atmosphere is enervating, but 
there are many occupations more laborious, more 
dirty, with much longer hours, and very much less 
wages.” These are the more significant passages 
in Mr. James Billington’s hortative to parents in 
the Preston district, and they form part of a 
complaint that beginners cannot be got, despité 
the 12s. a week offered to creelers fresh from school. 
The manifesto relapses upon the supposition that 
desires for black-coat jobs explain the case, and it 
quotes with effect an advertisement for a clerk with 
a perfect knowledge of German and Russian— 
salary 15s. a week. Probably no single explana- 
tion is adequate, and certainly one important factor 
is altogether ignored in the address: The operative 
mule-spinner engages his own subordinates, the 
piecers, and as these boys grow up they graduate 
from little into big piecers, and in the latter 
capacity are paid wages which leave a wife and 
family nothing to spare. The presence of large 
numbers of men, sometimes well advanced in years, 
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biding their time upon labourer’s wages until they 
shall become possessed of a ‘‘ pair of wheels ” and 
employ piecers of their own, undoubtedly has its 
influence upon the younger generation. The 
arrangement is most defensible where the period of 
waiting is short, which is not universally the case, 
and the spinners have long exposed themselves to 
accusations of underpaying their grown assistants. 
In another branch of textile industry it was 
common, a few years ago, for first hands to take 
a couple of pounds for themselves and pay the 
assistant, whose work was fully as responsible and 
rather more arduous, wages of about 18s. In that 
department the system has been broken down and 
the men share alike. In cotton-spinning there 
would be more recruits were the division of 
earnings more equitable, but the prevailing 
practice descends from the earliest times, and the 
incumbents of wheels of course strongly uphold it. | 


The Textile Institute.—As was appropriate to the 
place of meeting, the Textile Institute at its Ghent 
Congress dealt much with the bast fibres. Mr. 
H. R. Carter treated of flax and the fibrous plants 
in general. Mr. J. H. Lester contributed some 
notes on the behaviour of ramie under torsional 
strains. Mr. E. H. Taylor read a paper reviewing 
the statistics of the cotton market. Mr. Nasmith 
dealt with machinery, and Mr. Roberts Beaumont, 
late of Leeds University, with theories of textile 
colouring. Mr. Carter deprecated the notion of 
“ cottonising ” flax by achieving a complete separa- 
tion of its fibres, and went with care into the 
niceties of retting, which, in view of the experi- 
ments at Selby, Yeovil and Prickwillow, have a 
new importance in English eyes. Mr. Leaster’s 
observations went chiefly to show that ramie is not 
a strong fibre when knotted, and is brittle under 
strains. Mr. Taylor, after reducing the cotton crop to 
terms of 500 bales, found that the 9:9 million bales 
of 1885 had grown to 15 million bales in 1900, and 
to 22:7 million in the exceptional year 1912; in all, 
about 130 per cent. in a quarter of a century. The 
demand for cotton was calculated to have increased 
50 per cent. in the fifteen years before 1900, and 
as much in the subsequent twelve years. According 
toa well-known rough reckoning, demand for cotton 
goods increases at 24 per cent. per annum on the 
average. Mr. Taylor worked out the increased 
demand for raw cotton at 637,000 bales per annum 
since 1900. 


Labour Troubles. — The old-fashioned grim 
strike, lasting six months and leading nowhither, 
is still a possibility in the North of England. 
Hight hundred men engaged in sorting mohair and 
alpaca have just got back to work in Bradford. 
Their twenty-four weeks of privation have not 
secured for them a single one of their demands. 
It is due to say that the men were not badly 
paid beforehand, and that shift was made to do 
without them during their strike. In the latter 
respect their case is not on all-fours with the 
threatened closing of nearly 2,000 cotton mills 
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over a point of union discipline, and it will be 
trusted in all interests that a stoppage will be 
averted. The temper of employers at large has not 
been softened by the endemic unrest of labour, but 
no cordial reception has been given to the London 
‘proposal of a guarantee fund of £50,000,000 to 
cope with picketing strikers. In some quarters 
to which the scheme was submitted before its 
publication opinion went that in any case publicity 
‘would be a blunder. In others, more favourable to 
negotiation with the trade unions, the scheme has 
been regretted as likely to indispose trade unionists 
to back their undertakings with cash forfeits, and 
further to strengthen the cogency of Syndicalist 
arguments. 


The United States Tariff—The effects of tariff 
changes take long to reveal themselves fully, but 
@ larger business with the American market is 
-definitely expected under the reduced duties. 
Woollen and worsted manufacturers argue that if 
they can sell freely to Canada under a 30 per cent. 
duty, they can certainly do more under a 85 per 
cent, tax in the United States than they have 
hitherto done under the 90 to 100 per cent. duties 
recently obtaining. The cottons at present sold to 
America are mainly of the descriptions on which 
the new rates are at their highest, and in their 
incidence these affect these goods irregularly, 
sometimes increasing and sometimes decreasing 
the duty. It will be more clear a few months 
hence whether cloths suitable for the market can 
be devised to benefit from the rates proper to the 
coarser fabrics. In these matters knowledge only 
comes by trying. The opinion that the tariff will 
teach American textile manufacturers a new con- 
ception of economical management is given by an 
Anglo-American manufacturer, who has never 
reconciled himself to the results achieved in hig 
own, or any other American mills of which he has 
knowledge. Purists have already noticed some 
significant anomalies in the new scale of duties. 
The maintenance of high rates on silk yarns, the 
differential treatment of mohair, the high duty on 
Nottingham laces, point to special influences suc- 
cessfully at work. Amongst those most nearly 
concerned the disposition is marked to accept 
arrangements without questioning _their origins 
or wisdom, and it cannot be thought that display 
in advance of too lively an anticipation of benefits 
to come has been advantageous hitherto to British 
trading interests in the American market. 


Odd Uses.—The successful employment, both in 
Essex and Bermuda, of calico as a material for 
housing poultry establishes a new use for light 
cotton cloth. The cloth covers a frame of wood 
and wire trellis, and is converted into tarpaulin by 
@ coating first of tar and then of sand or ashes, 
Some millions of yards of calico are used to give 
shade to such crops as tobacco, and its employment 
in poultry-farming may be likened to this. Except 
in the form of cart and rick covers, made by green- 
ing cotton canvas with copper salts, cotton seems 
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not to have many specific employments upon the 
farm. Its use in a tubular stockinette form for 
shrouding refrigerated carcasses increases, as do 
many other of the less recognised employments, 
Mr. Oscar Hall, at Ghent, reminded his hearers 
that complete weaving mills are now at work on 
fabrics for tyres solely, and that dear leather has 
put a premium on cotton for machine - belting. 
The book-cloth trade has materially enlarged 
under the cheapening of reprints, and even the 
highly special demand for fine fabrics for cutting 
into typewriter ribbons is improving. Cotton has 
more employments than any fibre, but there are 
odd uses in all departments. The finest and most 
expensive worsted coatings, for example, are 
bought in not altogether negligible quantities to 
make boot-uppers in one country. 


Stiffening Materiais.—Inquiry has been made 
for the name of the manufacturer of the gelatinous 
tissue colloquially known as ‘‘ sticky-fish’’ in the 
tailoring trade. The substance looks like balloon 
skin, and may conceivably be a mixture of rubber 
with fish-glue. It replaces soap in stiffening the 
seams of sleeves and trousers. Under the presser’s 
iron the substance melts and joins the two fabrics 
together at the fold. Soap, it may be explained, 
is inimical to cloth rainproofed by the wax pro- 
cesses, and raincoats with soaped sleeves become 
wot freely at the cuffs. The use of this inelegantly 
named tissue gives the desired stiffening without 
prejudicing the waterproof property of the cloth. 


Accident and Invention.—An article in the second 
textile number of the Times has attributed the 
invention of the modern porous rainproof to a 
dye-house accident. The dyer had got too much 
logwood upon his cloth, with the result of browning 
the shade of black. Washing out with soap was 
attempted, but was ineffectual, and the men were 
ordered to use alum. The improvement was 
marked, but incomplete; and when a further 
treatment with alum was ordered, it was dis- 
covered that the cloth refused to become wet and 
came dry out of thesolution. There is evidence that 
this mishap of a quarter of a century ago did set to 
work the inventor of one of the more successful 
processes to find a means of using alum to regular 
purpose without doing injury to the shade of dye. 
Mishaps have been held accountable for discoveries, 
not all of which were new. Thewoollen curl cloth, 
popular in wear this autumn, was at least re- 
discovered in one quarter by the accident which 
left a piece of- cloth too long under the pulling- 
stocks. Such of its yarns as could contract under 
the influence of moisture, alkali and pressure, did 
so, and the remainder being too long for the now 
contracted fabric appeared upon the surface in 
curls or loops. The responsible man received his 
scolding for spoiling valuable and urgently wanted 
goods, but a very large and remunerative business 
was subsequently done in goods made by design 
upon the same method. 
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WILLIAM PITT PREBLE LONGFELLOW.—Informa- 
tion has just been received of the death of Mr. 
William Pitt Preble Longfellow, which took place 
recently at Hast Gloucester. Mr. Longfellow was 
born in Portland, Maine, in 1836. He was the son 
of Stephen Longfellow, and a nephew of the poet. 
After graduating from Harvard in 1859, with the 
degree of S.B., he entered the architectural pro- 
fession, and acted as assistant architect to the 
Treasury Department for several years. At one time 
he also held a chair in the architectural depart- 
ment ofthe Massachusetts Institute of Technology. 
In addition to these posts he was a fellow and 
secretary for foreign correspondence of the American 
Institute of Architects, a fellow of the Boston 
Society of Architects, and the original editor of 
The American Architect. He served as chairman 
of the architectural section of the board of judges 
of the World’s Columbian Exposition, in Chicago, 
in 1893, and had served as a trustee of the Boston 
Museum of Fine Arts, 

Mr. Longfellow was the author of several works, 
the best known being his “ Abstract of Lectures 
on Perspective,” ‘ Cyclopsedia of Architecture in 
Italy, Greece and the Levant,” “ The Column and 
the Arch,” a series of architectural essays; 
« Applied Perspective,” ‘ The Greek Vase,” and 
“A Dictionary of Architecture.” He also con- 
tributed to various magazines and reviews. 

He designed the chair made from ‘‘ the spreading 
chestnut tree,” which was given to the poet 
Longfellow, on his seventy-second birthday anni- 
versary, by the children of Cambridge, and also 
designed the sarcophagus which stands over the 
grave of the poet in Mount Auburn. 

Mr. Longfellow was elected a member of the 
Royal Society of Arts in 1903. 


NOTES ON BOOKS. 


PANAMA: THE (CREATION, DESTRUCTION, AND 
RESURRECTION. By Philippe Bunau-Varilla. 
London: Constable & Co. 12s. 6d. net. 

In January, 1907, M. Bunau-Varilla, who had 
been the director and engineer of the Panama 
Canal. during the French period, read a very 
valuable and comprehensive paper on the Canal 
before the Society. The object of the author 
was to urge the claims of a low-level canal without 
locks, of a type which he termed the “Straits of 
Panama,” as compared with a canal with locks 
such as was decided upon by the American Com- 
mission, and has now nearly reached its completion. 

In the book which he has just published M. 
Bunau-Varilla gives a very complete history of the 
Canal down to the time of its being taken over by 
the Americans. Many of the methods introduced 
by M. Varilla and his colleagues, notably the 
extended use of dredgers, have been adopted by 
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the American engineers, and there cannot be much 
doubt that when the Canal is completed it will owe 
very much to those methods. It would not be wise 
to attempt to discriminate between the systems and 
the ideas of the two great rival parties who have 
had the Canal in hand. There has been a great 
deal of discussion and of argument, somewhat 
heated, on both sides, and at all events M. Bunau- 
Varilla’s book will be welcomed as showing how 
much was really completed by the French engineers, 
and how much of the ultimate success of the Canal 
will be due to their efforts. 

In one special point the conditions under which 
the latter part of the work of the Canal has been 
carried out are absolutely different from those 
which prevailed during its earlier stages—that is 
the sanitary condition of the country. There 
cannot be much question that if the scientific 
knowledge as to the prevention of malaria and 
yellow fever had been possessed by sanitary 
authorities at the time when M. Bunau-Varilla 
was in charge of the works, those works would 
probably have been carried out to a successful 
issue, 

About the engineering question no one who is not 
only a highly competent engineer, but is also 
acquainted with the local conditions, could wisely 
offer any opinion. But it may safely be asserted 
that a very large amount of credit is due to the 
pioneer work of the French engineers, and how 
important that work was is clearly shown in M. 
Varilla’s monumental volume. 


Aviation. By Algernon E. Berriman. London: 

Methuen & Co., Ltd. 10s. 6d. net. 

Mr. Berriman’s object in writing this volume is 
to explain the general principles of flight, and 
the functions performed by the various parts of 
the aeroplane. Members of the Society who 
remember the paper which he read on “ Aeroplane 
Efficiency,’’ about two years ago, will scarcely 
need to be told that he possesses the qualifications 
necessary for this task. As the technical editor of 
Flight and the Auto, he is kept abreast of the 
latest developments in the theory and art of 
aeroplane construction; and while he has an 
intimate knowledge of the intricacies of his subject, 
he has also the gift of writing in a simple style 
which can be understood by the man of ordinary 
intelligence, and no extraordinary technical 
knowledge. 

The book is divided into four parts. The first 
deals with the general principles of flight, and the 
operation of aeroplanes. Contrary to the usual 
custom, Mr. Berriman places this before the 
history of the development of aviation, which is 
contained in Part II. There is a good deal to be 
said for this arrangement, for much interest is added 
to the historical résumé when, as Mr. Berriman 
says, ‘the past is reviewed from the standpoint of 
some little knowledge of the present.” The average 
reader will no doubt appreciate more precisely the 
value of the work of Lilienthal, the Wrights, the 
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Voisins, and Henry Farman, after he has mastered 
the ‘general principles enunciated in Part I. 

It is not quite clear in what respects Part IIL., 
in which “the history of the conquest of the air 
is discussed as far as possible in chronological 
sequence,” differs from Part II. It is, however, 
a very interesting record. Starting with the 
‘designs of Leonardo da Vinci, Mr. Berriman gives 
us in some seventy pages a history of aviation up 
to February of the present year. In this connec- 
tion it is interesting to notice that the first meeting 
of the Aeronautical Society was held in the house 
of the Society of Arts in June, 1866. 

Part IV. contains a large collection of mis- 
cellaneous and useful memoranda that could not 
well have been included in the body of the text. 
Certain matters of technical interest are dealt with 
in detail, and a number of tables, charts, and 
formule have been included that will no doubt 
prove useful to the serious student of aviation. l 


GENERAL NOTES. 


SUGAR-BEET Crop IN FRANCE.—The quality of 
the sugar-beet crop in France this year promises 
to be satisfactory, judging from analysis made in 
the laboratory of the Syndicat des fabricants de 
sucre last August, when the plant may be said to 
have completed its growth. 

The following table shows the average weights 
of the roots and the percentage of sugar contained, 
for the past five years :— 


_ Weight of roots. 


With tops - Percentage of 


“Grammes. | gemoved, | “SS 
jis... | os | 214 | 18-90 
1912 611 166 12°92 
1911 704 268 14°77 
1910 344 l 155 17°50 
1909 646 181 12°40 
Average 599 197 14°30 

Ounces. Ounces. 
OF = 4 21°13 6°94 


From this it will be.seen that, whilst this year’s | 


crop is 17 grammes (0°60 oz.) above the average 
as regards weight of root, the amount of sugar is 
1 per cent. less. However, as compared with last 
year, there appears to be an increase of 48 grammes 
in weight of root (1°69 oz.), and 0°98 per cent, 
more sugar. 


A New Map or tHe Worip.—A commercial 
and route map of the world has just been published 
by Messrs. G. W. Bacon & Co., in anticipation of 


JOURNAL OF THE ROYAL SOCIETY OF ABTS. 


October 10, 1913. ` 


the changes which will follow upon the opening 
of the Panama Canal. The map, which is on 
Mercator’s projection, measures 60 inches east to 
west, by 31 north to south, and shows at a glance 
the complete route round the world, either from’ 
New York, London, Paris, or Hamburg, and at the 


„same time makes extremely clear the great trade 
.routes to and from our overseas possessions. A. 


table of time distances between London, Liverpool, 
Southampton, New York, Melbourne, and the. 
principal seaports of the world adds much to the 
value of the map for the merchant and traveller. 
The main trunk railway lines are clearly indicated, 
and the projected routes of some important new 
lines are shown. The chief wireless stations of the 
Marconi Company are named in a distinct colour, 
and the stations.of the “Imperial Schemé” are 
specially indicated. 


Tue TorsisH Tosacco Inpustry.— Tobacco. 
culture in Turkey has become a highly valuable. 
asset to the country in view of the growing popu-. 
larity of cigarettes made of the Turkish leaf. In. 
1911-1912 the quantity of tobacco exported from 
Turkey amounted to 84 million pounds, of which 
Austria took 39 millions, America 20 millions,. 
Egypt 9 millions, and the United Kingdom: 
5 millions. The finest qualities of tobacco are- 
produced in the Xanthi and Cavalla districts.. 
Owing to the ravages of the war, involving plunder,.- 


fice, and the death in battle or massacre of some 


of the most experienced cultivators, the production ` 
of Macedonian tobacco is likely to be restricted 
for several years to come. Stocks are already. 
short, and.the world’s demand is considerably in- 
excess of the supply, which disparity displays a. 
tendency to increase rather than diminish. Most 
likely tobacco culture will materially expand else- 
where in Turkey as well as in Caucasia. It is- 


_said to be even likely that the Balkan War will 


stimulate Turkish tobacco-growing in California 
and other parts of the United States. 


THe CLOCK INDUSTRY OF THE Buack Forsst, 
—Cuckoo clocks, products of the Black Forest 
district of Germany, which have a world-wide 
reputation, were in less demand in 1912 than in 
former years. Styles and popular taste in regard 
to these quaint clocks seem to be changing, and 
something more modern in style is generally pre-' 
ferred. The mechanical parts—the clock move-~ 
ments—have been improved in recent years, but - 
the woodcarving of the clock cases remains very’ 
much the same as it was in olden times, and can- 
not be modernised much without losing its odd and. 
quaint character. In case the cuckoo clocks are: 
not in sufficient demand to keep the clockmakers:‘ 
supplied with work, they will probably devote more 
attention to the manufacture of clock movements. 
Already that is quite an important industry in the 
district. Another clock made in the Black Forest 
and having a good sale is the one-year clock, which 
has to be wound only once a year, f 
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NOTICE. 


STOCK PRIZE. 


The Council of the Society of Arts are 
prepared to offer, under the terms’ of the 
Stock Trust, the Society’s Gold Medal, or a 
prize of £20, for competition amongst students 
of the Schools of Art of the United Kingdom, 
at the Annual Competition to be held in 
1914, 


The prize is offered for the best set of 
original designs for an architectural decora- 
tion, to be .carried out in painting, stucco, 
carving, mosaic, or any other process. 


This architectural decoration is to be for the 
side of a room or a hall, a ceiling, the apse or 
side of the chancel of a church, or any suitable 
part of the interior of a building. 


The designs must be on imperial sheets. 
Each set must consist at least of a coloured 
drawing to scale of the whole design of decora- 
tion, and two coloured drawings of details on 
separate imperial sheets. Mere patterns or 
sketches of details, without the mouldings or 
borders necessary to make up a complete 
decorative scheme, will not be taken into con- 
sideration. The designs must have been made 
during the twelve mor. sks immediately preceding 
the date of the competition. 


The prize will be awarded on the report of 
the examiners in the National Competition of 
the Board of Education. 
for this prize must be sent in with the other 
works forwarded for the National Competition. 
They must be marked ‘ In competition for the 
Stock Prize,” and must comply with the rules 
governing the National Competition as issued 
by the Board of Education. 


No candidate who has gained the Stock Prize 
on a previous occasion can again take part in 
the competition. 


Designs submitted 


EXAMINATIONS, 1913. 


Reference was made in last year’s Report onthe 
Society’s Examinations to the efforts which had 
been continued for some time past with the view 
of securing the assistance of the Local Education 
Authorities in the conduct of the examinations. 
The first important step was taken last year, 
when the London County Council Education 
Committee undertook the superintendence of 
the examinations in London. The decision was 
only made a short time before the date of 
the 1912 examinations, and consequently the 
arrangements had to be completed within a very 
limited time. Nevertheless, as was reported 
last year, the new scheme worked with perfect 
smoothness, and though in a very few cases 
some objections were raised by certain of the 
proprietary institutions, the result showed 
that these objections were quite without 
foundation, and, with the exception of an in- 
significant number of cases of inconvenience 
to individual candidates, which were naturally 
the result of the hastily concluded arrange- 
ments, this rather important administrative 
change was carried out with perfect success. 
_ The principal difficulty was to provide for the 
payment of superintendence, which had pre- 
viously been provided by the different. local com- 
mittees. The difficulty was overcome by the 
Society itself meeting this additional cost, the 
total amount of which was £177. But it was 
distinctly understood that this expenditure was 
only justified by the experimental nature of the 
proceedings, and that in future years it would 
have to be provided either by a small fee to be 
charged to each candidate, or by a contribution 
from the local committees. The experience 
thus gained showed that.an equivalent of one 
shilling per head from each candidate would 
cover all liabilities, but that it would not be 
safe to charge less. This amount was. conse- 
quently added to the fee payable by each 
of the London candidates, and though: after a 
few years’ experience it is possible , that this 
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amount may be reduced, there is certainly no 
immediate probability of its béfhg found 
possible to carry on the administrative work at 
a cheaper rate. 

It is satisfactory to be able 4 to note that this 
year the arrangements in London appear to 
have met with the approbation of all concerned. 
There has been no difficulty whatever, and there 
have been no complaints at all either from the 
candidates or from the institutions where the 
candidates were taught. 


The example set by the London County 


Council was soon followed by the principal 
education authorities in the country, and this 
year, besides London, the superintendence 
of the examinations was undertaken by a 
very large number of the county education 
committees, some of whom, as in former years, 
have conducted examinations at a single centre 
of their own, whilst others have not only done 
this, but have supervised the examinations at 
all the centres in their own district. Amongst 
the latter may be mentioned Belfast, Bradford, 
Dublin, Dundee, Glasgow, Huddersfield, Leeds, 
Leicester, Liverpool, Newcastle, Plymouth, 
Stockton, Walsall, and Wolverhampton. In 
all these places due credit is given to the various 
institutions in connection with which the ex- 
aminations were held.. The additional fee 
charged was in some cases Ôd., in others 1s. 

It is difficult to overestimate the advantage 
of having the examinations thus controlled by 
independent authorities. The value of the 
certificates granted must of necessity be greatly 
enhanced by this fact. However earnest and 
trustworthy the local committees may have 
been in the past in the execution of their work 
—and had they not been so the examinations 
of the Society could never have reached: the 
high position they now hold—there can be no 
question whatever but that it is better that 
any possible cause of suspicion should be 
removed, and the examinations be supervised 
by authorities external to the institutions where 
the large majority of the candidates have been 
taught. The success so far attained will doubt- 
less lead to the extension of the system, and 
it may be hoped that before many years the 
Society’s examinations will be entirely con- 
trolled by such independent authorities. 

A good many alterations have been made in 
the programme for the coming year. The 
time-table has been extended. For some years 
past a difficulty has been felt in including all 
the subjects of examination within the five 
days from Monday to Friday in one week. 
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Candidates have frequently objected that the 
inclusion of so many subjects on one evening 
prevented their having a free choice in ‘the: 
matter, since they could not take two subjects 
on the same evening. On the other hand, the 
local committees who were responsible for con- 
ducting the examinations objected that, having 
regard to the numerous examinations which are 
now being carried on, it was very difficult to 
set aside more days for the purpose of the- 
Society. Consequently the alteration was 
deferred as long as possible. But it has now 
been found essential to allot a longer time for 
the examinations, and two days have been 
added; so that the examinations will extend 


from Monday, March 28rd, to Tuesday, 
March 81st, inclusive, Saturday .- being 
omitted. 


The most important addition to the list of 
subjects this year is the Theory and Practice 
of Commerce in Stages III. and II. The 
character of this subject is sufficiently indicated 
by the title. It is intended to provide an 
examination suitable for the instruction in 


commercial matters which is already being 


given to some extent in the secondary schools, 
and the teaching of which is likely to be 
considerably extended in the near future. 

In addition to this subject, the Dutch lan- 
guage has been added to the two higher stages, 
and in the elementary stage English now 
becomes a separate subject. 

Arabic was added last year, after the publica- 
tion of the programme, in consequence of an 
application from one or two centres where 
instruction in that language has ‘been 
introduced. | 

In order to bring the examinations into 
greater harmony with the character of the 
commercial instruction now being given in the 
schools under the control of the Board of 
Education, some changes have been made in 
several of the subject syllabuses for all stages, 
These changes are all in matters of detail, and 
their need will be appreciated if the syllabuses 
themselves are examined. 

Attention may be drawn to the alterations 
which have been made in the conditions for the 
grant of certificates for commercial knowledge. 
Such certificates have for many years past been 
offered in all three stages to candidates passing 
in certain selected subjects. Up to the present 
time these certificates have not proved very 
popular, for although a few are annually 
applied for in the elementary stage, those 
offered in the two upper stages are never taken. 
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The conditions are now made somewhat more 
_ elastic, and a greater choice of subjects is given 
to candidates. It is hoped that under these 
conditions a greater number of students will 
direct their attention to these certificates, 
which, it may be added, ought to be of con- 
siderable value to teachers, and to those 
training for the work of teaching. 

The total number of candidates examined in 
1913 was 27,294 (Advanced, 4,618; Inter- 
mediate, 11,580; Elementary, 11,096). This 
is a decrease of 763 upon the 28,057 candidates 
of 1912. The highest number of candidates 
. entering for the examinations since 1883, when 
the present system began, was reached in 1911, 
when the total amounted to 28,644. Last year 
there was a decrease of 587, due to a cause 
stated in last year’s Report. The diminution 
in the present year was, like that of last year, 
anticipated. It is due, without much question, 
to the considerable proportionate increase in the 
charges to the candidates, caused by the fact 
previously mentioned, that the local educa- 
tion authorities were obliged to charge an 
additional fee of 6d. or 1s. It may be 
looked upon as satisfactory that this alteration 
has only involved so small a falling off in 
numbers. 

The total number of papers worked by the 


27,294 candidates was 33,206—a difference of 


796 as compared with the 34,002 worked in 
1912. The falling off appears in all three 
stages: there is a diminution of 190 in the 


Advanced, of 281 in the Intermediate, and of: 


325 in the Elementary. 

A very satisfactory feature — which may 
be regarded as an offset to the small decrease 
in numbers—is the distinct improvement 
in the character of the papers in the Ad- 
vanced Stage. Though there were 190 less 
papers worked, there were 152 more First Class 
Certificates issued and 497 Second. In other 
words, there were 649 more successes and 839 
fewer failures. Taking the percentage of 
successes and failures, the same result is 
shown, the percentage of failures being 27°13, 
which is much lower than it has been for many 
years past, and shows a very marked difference 
as compared with last year, when the percentage 
of failures was 41°49. The percentage of First 
Class was 14°70 compared with 11°42 last year ; 
and that of Second Class 58-17 compared with 
47°09. The improvement is evident in nearly 
all subjects, so that it cannot well be regarded 
as anything but a distinct improvement in the 
character of the papers ,worked. There has 
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certainly been no change of any sort in the 
standard. l 

In the Second or Intermediate Stage no 
similar improvement is traceable. There is a 
distinct set-back in the percentage of First 
Class Certificates—10°88 as compared with 
15:27 in the preceding year; and a slight 
increase in the number of failures—39'04—as 
compared with 1912 (28°82), or that of 1911 
(28°22). In previous years the percentage of 
failures was a little larger. There is an im- 
provement as regards the Second Class awards 
(58°18), and this is higher than in any recent 
year. 

In the Elementary Stage, the percentage of 
passes is lower than for some years back; but 
it must be admitted that the tendency during 
the past five years has been towards a diminu- 
tion of the percentage of successes. This cannot 
be regarded as a satisfactory feature when it is 
combined with an actual diminution of the 
numbers entering. In previous years it was 
quite accounted for by the rapid increase in the 
number of candidates. 

In addition to the 27,294 examined in the 
annual examination, there were 54 Shorthand 
candidates at the. Special Army Examination, 
688 candidates in Colloquial Modern Languages, 
and 273 in the Practice of Music. The total 
number of candidates who were examined in 
all subjects by the Royal Society of Arts during 
the year ending J uly last was, therefore, 28,309. 

The number of papers worked by the candi- 
dates was: Advanced, 5,293; Intermediate, 
including Theory of Music, 18,302; Elementary, 
14,611, or 33,206 papers in all. 

The general results of this year’s examinations 
are given in Table A (page 1035), and: a com- 
parative view of the numbers examined during 
the last six years (1908-18) is given in Table B 
(page 1036). Tables C and D (page 1087) show 
the percentage of successes and failures in all 
subjects of the two higher stages; while ‘the 
percentage of candidates succeeding and failing 
in the two classes of Stages III. and II. and in 
Stage I. are to be found in Table E (page 1087). 
Table F (pagé 1037) gives the number of candi- 
dates, papers, and subjects in the Elementary 
Stage since 1901. Table G- (page 1037) shows 
the number of papers worked in all stages 
during the last nine years. Tables H -and I 
(page 1038) show the percentage of failures in 
the two higher stages for the last six years. 
Table K (page 1089) gives the numbers of candi- 
dates examined during the same period. In 
Table L (page 1039) are shown the results of 
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the viva voce examinations held at various 
centres during the current year. 

In Arithmetic there was a slight increase in 
the total number of papers worked in all stages, 
the number being this year 2,988 against 2,931 
last year, though there was a slight falling off 
in the second stage, the number being this 
year 669 as compared with 690 in 1912. The 
numbers in Stage III. were identical, while in 
Stage I. there was an increase. The number of 
passes is also the same as last year, but fewer 
succeeded in getting into the First Class. 
examiner remarks, with regard to Stage IIL., 
that the best papers were as usual very good, 
but there were not so many of them. In 
Stage II. the percentage of First Classes is 
distinctly larger. The Second Class is nearly 
the same, and there are fewer failures. In this 
stage the examiner notes a very distinct im- 
provement. In Stage I. the examiner also 
notes an improvement on the whole. The 
percentage results show that the failures and 
successes were identical with those of last year 
in the third stage; in the second stage the 
failures were a little more, and in the first stage 
a little less. 

In English there is a distinct diminution in 
the total number of papers—3866 against 444. 
The diminution is apparent in both the upper 
stages. In both stages, however, there is a 
marked improvement, as shown by the per- 
centage of successes. The examiner infers that 
in Stage III. there was a higher general 
standard of preparation, though rather fewer of 
the candidates attained distinction, the majority 
of papers being of the second class. Some of 
the essays in this ‘stage were really good. In 
Stage II. the First Class, though smaller than 
the examiner had hoped, contained a consider- 
able number of candidates whose papers were 
excellent. 

Book-keeping still is by far the most popular 
subject, and is one of the few subjects i in which 
the number of candidates was greater than last 
year, for 11,304 took up this subject as against 
11,296 in 1912. This increase, it is satisfactory 
to note, was entirely in the Advanced Stage, 
both the other stages showing a very slight 
diminution. The results as to both First and 
Second Class in Stage III. were much better 
than last year, the percentage of failures being 
much smaller. As the examiner remarks, the 
results are the best shown during the past six 
years. The examiner does not consider that 
the paper. was easier than those of previous 
years, but that the candidates were better 
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equipped than those previously presenting 
themselves—a result which, he considers, reflects 
great credit on both teachers and candidates. 
In Stage II. the results in both First and 
Second Classes were better than last year, while 
the percentage of failures is the lowest for the 
last six years. The results in Stage I. show 
that the percentage of passes was a little lower 
than that of last year, but this was due to the 
paper being intentionally a little harder. 

In Commercial History and Geography the 
total number of papers, always unduly small, 
was smaller this year than last, while in Com- 
mercial Geography—the form in which this 
subject appears in the Elementary Stage—there 
was a very large proportionate diminution, 223. 
papers only being worked as compared with 313. 
It is disappointing that in the upper stages 
there should have been this falling off, because 
last year the numbers showed a considerable 
advance on those of the year before. As regards 
Stage III., the quality of the work is in many 
respects better than in any year since the 
present examiner undertook the work, while in 
Stage II. the general standard was satisfactory 
and really bad work was rare. 

Shorthand still maintains its place as the 
second most popular subject. The total number 
of candidates this year and last was practically 
the same, this year 7,751 papers were worked, 
being three less than last year. More than 
half of these were in the Intermediate Stage, 
which this year showed an advance upon 
last with 4,174 papers against 4,120. In the 
Advanced and Elementary Stages there was a 


slight falling off in the numbers. There is, 
however, a very satisfactory improvement 
in the character of the papers in the 


Advanced Stage, as compared with those 
of last year. The proportion of failures 
is only 25 per cent., whereas last year it reached 
the very unsatisfactory number of 61. It is 
possible that this result is partly due to the 
fact that the candidates found this year’s paper 
a little easier, though it was not intentionally 
so. But the examiner thinks that it was not 
wholly due to this cause, for he is convinced 
that in this stage there has been a marked 
improvement in the work of the candidates 
generally, The improvement shown in Stage 
III. is unfortunately not apparent in the Inter- 
mediate Stage, since there is a very marked 
increase in the percentage of failures compared 
with last year—40 as against 28 per cent. The 
Elementary Stage also shows that the percentage 
of passes, this year is much smaller than last— 
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59 as compared with 74 in 1912. Why there 
should be this deterioration in the character of 
the Shorthand candidates for the two lower 
stages it is extremely difficult to say, and the 
results in this respect must be admitted to ‘be 
disappointing. 

The examiner has taken: a great deal of 


trouble in ‘pointing out the character of the 


mistakes made by candidates, and his reports 


may be strongly commended to the attention 


of teachers of the subject. 


' In Typewriting the numbers entering in the 
different ` stages were almost the same as last, 


year. There was a slight falling off in the two 
higher stages, and a slight increase in the 
Elementary. The aggregate result was that 
this year 2,299 candidates entered ; last year 
there were 2,836. The results in Stages III. 
and II. were not so good. The proportion of 
failures was a little less in the Advanced Stage 
and a little higher in the Intermediate. In 
both cases the proportion of First Class Cer- 
tificates granted was a little less. In the 
Elementary Stage the percentage of passes 
was a good deal higher than last year, which 
again was higher than in 1911. 

In Economics there was on the whole an 
increase in the number of candidates entering, 
there being 165 compared with 150 last year. 


The increase was in both Stages IIT. and II, 


In the Advanced Stage the results compare 
favourably with last year. The percentage of 
failures was very much smaller, and there 
_ was a slight improvement in the number of 
successes. In the Intermediate Stage also the 
percentage of First Classes was larger, and the 
percentage of failures about the same. The 
examiner remarks that in Stage III. there was 
a large amount of work of indifferent quality, 
the result being that while the number of 
failures was not very large, the number of those 
who obtained a Second Class with little to spare 
was considerable. In the Intermediate Stage 
the work on the whole was in the examiner’ S 
opinion rather better done and more uniform. 
It seems a pity that this subject, which is of 
great and growing importance, does not attract 
a larger number of candidates, and it would 
certainly appear worth while for those institu- 
tions who are trying to develop the higher 
commercial side of their work to encourage the 
formation of classes in Economics. 

In Précis- -writing there was a considerable 
diminution in the number of candidates—161 
compared with 216 last year. But, as far as 
can be’ judged’ from the percentage results, the 
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work in the Advanced Stage was a little better, 
and that in the Intermediate Stage very much 
about the same as last. year. The examiner 
considers that the work was fairly well done in 
both stages, that in the lower stage being on the 
whole rather the more satisfactory of the two. 
It was suggested in last year’s Report that 
it might be desirable to include a paper in 


‘Commercial Correspondence and Business Train- 


ing in the Advanced. Stage as well as in the 
Intermediate. But on further consideration it. 


was determined to confine this ‘subject, as in 


the two previous years since it was introduced, 
to the Intermediate Stage alone. The number 
of entries, however, showed a very considerable 
increase, as there were 603 papers worked this 
year against 454 last, proving that the subject 
is popular, The percentage results show a 
slight ı diminution i in the First Class, a consider- 
able. improvement in the Second, and a slight 
improvement was indicated by the lessened 
number of failures. The opinion of the examiner. 
is that this year’s paper was not on the whole 
as well worked as that of last year. He dis- 
cusses in detail the answers to the various 
questions, and his remarks may be strongly 
commended to those who propose to enter next 
year for this subject. 

In the kindred subject, Handwriting and 
Correspondence, in Stage I., the number of 
entries was a little smaller, but the number 
of failures was larger. 

The subject of Commercial Law, which i is only 
included in’ the Advanced Stage, does not show 
the advance which has marked recent years. 
There was a considerable falling: off in the 
number of entries, which were 83 less than last 
year and amounted to 297, while the percentage 
of failures was a little larger, and the percentage 
of First Classes rather smaller. The examiner 
thinks that the most noticeable feature of the | 
papers, taken as a whole, was the wide ‘gap 
between those who failed, or just passed, and 
those who got a First Class, or just failed to do 
so. He also notes that it is evident from the 
papers that whereas the teaching in’ some 
centres appears to be good, there were groups 
of bad papers which showed that in the centres 
from’ which they came the teaching was dis: 
tinctly weak. 

The number of entries in Aceountiig and 
Banking was 490 this year as against 476 last 
year, showing `a small increase of 14. The per- 
centage results do not differ very mich: from 
last’ year. There is a slight increase in “the 
number of First Class Certificates, anda slight 
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decrease in the number of failures. The pro- 
portion of Second Classes is practically the 
same. The examiner remarks that a very 
good average standard of excellence has been 
maintained in this examination. 

The diminution in the number of candidates 
entering for French is spread over all three 
stages. Although the number is less, the work 
generally shows a distinct improvement. The 
examiner says that the examination in the 
Advanced Stage proved satisfactory at all 
points, and that the work seems to have been 
more carefully and more thoughtfully done 
than on previous occasions. In the Inter- 
mediate Stage he considers that the examination 
showed improvement, while the Elementary 
was, on the whole, a creditable examination 
for students at this stage, and showed a slight 
tendency to a higher standard. The results 
= when worked out at percentages show the 
same. In both Third and Second Stages there 
is a proportionate increase in the number of 
First Class candidates, and a diminution in the 
failures. 

The German examiner remarks that, although 
the number of First Classes in Stage ITI. shows 


a diminution, the results of this year’s examina- 


tion are satisfactory, whereas in Stage II. the 
falling off in the standard attained by candi- 
dates in this stage continues. The results also 
in Stage I. are by no means satisfactory—of 
358 candidates who entered for this stage 239 
failed. Judging by the percentage results, the 
work of the candidates in all stages cannot be 
said to show any improvement upon that of 
recent years. 

A few more candidates entered for the Italian 
examination this year than last—there were 
67 as compared with 53 in 1912. The increase 
was mainly in Stage II., Stage III. showing a 
trifling falling off. The examiner considers 
that the average merit of all the papers in the 
three stages has been maintained. At the 
same time it should be noted that the per- 
centage of First Class papers is lower in both 


stages, though a larger proportionate number 


of Second Class Certificates were given. 

The aggregate number of the Spanish candi- 
dates was a little larger than last year, the 
increase being in the Second and First Stages. 
The general character of the papers seems to 
have been very much the same as last year, 
and the percentage of failures in the two 
upper stages was not very different. . 

There are never very many candidates for 
Portuguese, This year there were four more 
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than last year. The results on the whole seem 
to show a slight improvement in the work. 

There were ten candidates in Danish and 
Norwegian, five in the Advanced Stage and five 
in the Intermediate. All those in Stage III. 
were passed, and all but one in Stage II. Six 
entered for Swedish, and all but two were 
awarded certificates in the Advanced or 
Intermediate Stages. 

Seven candidates entered for the subject of 
Arabic, which was introduced into the list this 
year for the first time, and four of them passed, 
one taking a First Class and three a Second. 
There were no candidates this year for Japanese 
or Hindustani. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
Same time as the Commercial examinations, 
and the results appeared as part of the results 
of the Intermediate Stage. The total number 
of candidates shows a decrease on that of last 
year. This year there were 617, compared with 
688 in 1912, 691 in 1911, 619 in 1910, 699 in 
1909, 716 in 1908, 641 in 1907, and 637 in 1906. 
In Rudiments of Music 342 candidates pre- 
sented themselves, whereas last year there were 
391. In Harmony there were 275, as compared 
with 297. Of the 342 candidates in Rudiments 
of Music, 271 passed and 71 failed. Of the 
candidates in Harmony, 195 passed and 80 
failed. The examiner, on the whole, reports 
favourably on the results, which do not differ 
very much from those of recent years. 

A report on the Practical Examinations in 
Music has been published in the Jowrnal.* 
273 candidates were examined—a decrease of 
23 as compared with the 296 last year; of these 
197 passed and 76 failed. These examinations 
have been carried on continuously since they 
were established in 1879. The numbers for a 
long time did not vary very widely. In the 
first year 117 candidates were examined. The 
numbers increased gradually to 276 in 1891, 
and to 393 in 1895. The largest number yet 
examined was 566 in 1900. During the last 
few years there has been a small but steady 
diminution in the numbers. The standard has 
not varied much, but is now a little higher 
than it was. The general level of attainment 
is considered by the examiners to be about the 
same as for the last few years. 

For the Viva Voce Examinations held this 
year in Modern Languages 688 candidates 
entered—an increase on last year, when there 


* See Journal, July 4th, 1913, Vol. LXI. p. 793. 
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TABLE C. 


PERCENTAGES OF SUCCESSES AND FAILURES, 


ADVANCED STAGE, 19138. 


First- 
class. 


Second- 
class. 


— 


Failures. 


_ Arithmetic 12°91 | 36°56 | 50-53 
. English : 12-70 | 46°08 | 41-27 
Book-keeping . . . . 11°89) 61°63| 26°48 
Commercial History and 

Geography . . . | 10°53 | 68-42} 21°05 
Shorthand 16-69 | 58-01 | 25:30 
Typewriting . ! 16:90 | 55:40] 27°70 
Economics 12°73 | 72:78 | 14°54 
Précis-writing 25°40 | 47:62 | 26°98 
Commercial Law 8:76 | 52-86 | 38°38 
Accounting and Banking 17:96 | 54:69 | 27:35 
French 18:92 | 61°24) 19°84 
German | 18°71 | 45-17) 41°12 
Italian : 29:41 | 58°82} 11°77 
Spanish K 16-66 | 50:00 | 33°34 
Portuguese 46-14 | 46:14) 7:72 
Russian "E 33:34 | 66-66 | 0-00 
Danish and Norwegian 60:00 | 40:00! 0-00 
Swedish 83°33 | 33°33 | 33°34 

TABLE D. 


PERCENTAGES OF SUCOESSES AND FAILURES, 


INTERMEDIATE STAGE, 19138. 


Second- ; 
class. Failures. 


TABLE E. 
PERCENTAGES OF SUCCESSES AND FAILURES IN 
ALL SraGEs, 1908-9-10-11-12-13. 
Advanced (Stage IIT.). 


— 
1908. | 1909. | 1910, | 1911. | 1912. | 1913. 


First-class .| 12°99 | 12°60 | 12-60 | 11°64 
Cecond-class| 51°95 | 44°60 | 53°38 | 48°15 
.| 35°06 | 42-80 | 84:02 | 40°21 


11:42 | 14-70 
47-09 | 58-17 


Failures 41°49 | 27°13 


Intermediate (Stage IT.). 


15-27 | 10°88 
55-91 | 58-18 


First-class .| 22°60 | 18°31 | 12°77 | 15°78 
Second-class| 50°40 | 58°75 | 52°47 | 56°00 


Failures .| 27-00 | 82-94 | 34°76 | 28:22 | 28°82 | 80°94 
Elementary (Stage I.). 

Passes . |6445 66°54 | 66-80 | 64°69 64°99] 61-08 

Failures | 35:5 33°46 | 33:20 


| 85°81 | 85°01 ; 38-92 
| | 


~ 
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TABLE F. 
ELEMENTARY EXAMINATIONS, STAGE I. 


Arithmetic 


22°12 | 49°93 | 27-95 
English 10°56 | 53-14] 36°30 
Book-keeping . . . | 11:34 | 62:14 | 26°52 
Commercial History and 
Geography . . | 6°82/65:91| 27°27 
Shorthand 6°21 | 538°69| 40-10 
' Typewriting . 20:27 | 53:76 | 25:97 
Economics . . a 35:45 | 49-10 | 15°45 
Précis-writing 20:41 | 57-14 | 22°45 
Commercial Correspondence ; 
and Business Training 8:30 | 60°03; 31:67 
French 9-82 | 71°54) 18°64 
German 10°56 | 46-54 | 42-90 
Italian 45:45 | 81°82) 22°73 
Spanish 22°09 | 54°65 | 23°26 
| Portuguese 20:00 | 40°40 | 40:00 
Russian . .  « . | 00-00 {100-00} 00-00 
Danish and Norwegian . 40:00 | 40:00 | 20-00 
Swedish 00-00 | 38°34 |` 66-66 
Arabic . 14°28 | 42°86; 42°86 


Year. jande: a A siete. H 
1901 — 8,902 4,458 8 
1902 4,371 4,807 8 
1903 5 382 6,020 8 

1904 6,401 7,208 9 
1905 7,397 8,427 10 
1906 7,425 8,587 10 
1907 7,692 8,952 10 
1908 8,276 9,8i1 10 
1909 9,196 11,069 10 
1910 10,289 12,720 10 
1911 11,277 14 ,286 10 
1912 11,448 14,986 10 
1913 11,096 14,611 10 

TABLE G. 


NUMBER OF PAPERS WORKED IN ALL STAGES, 
1905-6-7-8-9-10-11-12-13. l 


Stage III. | Stage II. Stage I Total 
1905 | 4,844 | 10,533 8,427 | 23,804 
1906 | 4,904 | 10,734 8,587 | 24,175 
1907 | 4,815 | 10,802 8,952 | 24,569 
1908 | 4,795 11,199 9,811 25,805 
1909 | 5,483 | 12,512 | 11,069 | 29,014 
1910 | 5,809 | 12,843 | 12,720 | 30,872 
1911 | 5,981 | 14,025 | 14,286 | 34,242 
1912 | 5,483 | 13,583 | 14,936 | 34,002 
1913 | 5,293 | 13,802 | 14,611 | 83,206 


The numbers for Stage II. include the papers set 
in Music. 


- 
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TABLE H. 


PERCENTAGES OF FAILURES IN ALL SUBJECTS, ADVANCED STAGE, 1908-9-10-11-12-13. 


Arithmetic . . . a. 33°67 47°48 44-00 45°76 50°52 50°53 


English . . . . . 41:50 37:10 84:07 84:33 48:27 41:27 
Book-keeping . . . 33:93 41-48 36° 40 45°21 49°12 26 -48 
Commercial History and 

Geography .. . 87:93 50:06 44-00 51-10 37°50 21°05 
Shorthand . . ... 45°70 73°90 88- 11- 60: 32 60°73 25.30 
Typewriting . . . . . 23°70 29-76 59°59 24-78 32°59 27°70 
Economics . . .. à 32-07 24°62 31°75 45°46 25°42 14°54 
Précis-writing . . . .| 28°00 30-60 26-98 30° 86 29-17 26- 98 
Commercial Law . . . 43:00 83°80 39- 24 45:85 85:00 38°38 
Accounting and Banking . 30:21 30°08 25°80 27°25 28:56 27°35 
French . . ... . 31°96 24°74 19-44 22-96 22°07 19:84 
German ...... 34:73 26°29 23°75 32°10 31°25 41°12 
Italian . . . . . ať’, 14-28 14°24 14:28 12-00 10-00 11°77 
Spanish . . . .. . 27:27 29-00 45°12 35-80 23°30 33°34 
Portuguese . . .. . 0:00 0:00 16:00 25°00 14°29 7°72 
Russian . . . . 0-00 0-00 0:00 0:00 0-00 0:00 
Hindustani . . .. . P T pi 0:00 n - 
Danish and Norwegian . 16:66 11:00 14:28 30°00 0:00 0-00 
Swedish . . . . . . 0:00 12°50 0:00 14:00 50:00 33-34 

TABLE I. 


PERCENTAGES OF FAILURES IN ALL SUBJECTS, INTERMEDIATE STAGE, 1908-9-10-11-12-13. 


; 1908. 1909. 1910. 1911. 1912. | 1913. 
Arithmetic . ... . 84°38 35-38 31°98 32°97 29°71 27°95 
* English . . . ... 87°54 81-23 28°17 28-49 28°57 36°30 
Book-keeping . . . 23°31 30°74 30°76 32 68 33°44 26 52 
Commercial History sina 
Geography . . . 33°33 33°30 29-06 36° 91 26°66 27°27 
Shorthand . ... à 26°15 36°64 43:06 25°27 23-18 40°10 
Typewriting . . . . . 22° 26 81-59 32°27 28:07 34°01 25:97 
Economics . ... . 30°77 27:40 19-12 16-87 15:38 15:45 
Précis-writing . . ; 33:33 31°78 27°91 29°11 25°70 22°45 
Commercial Coire ondis 
and Business Training . T a 3% 81:68 84°36 31:67 
French . . . . . . | 20-00 29-33 26 +58 22-45 25-05 18-64 
German ...... 35°00 46°15 32°49 21°47 39°76 42-90 
Italian . . . . . . 13°00 18°00 14°29 17°86 16°67 22°73 
- Spanish . . 2. . . 27°90 26°66 23°97 34°44 28- 86 23°26 
Portuguese . . .. . 0-00 0:00 30°77 81:25 60-00 40:00 
Russian . . . S- 4 0-00 33-34 44-44 33°34 37°50 0-00 
Danish and Norwegian . 9°09 z 0°00 0-00 33°33 20-00 
Swedish . . . ... 0-00 Sa 20-00 75°00 ss 66-66 
Japanese. . . . . . 83°34 T 100:00 100-00 60-00 
Hindustani . . .. . 0-00 ey sä 33-34 
Chinese . . a.o ao ae . a 0:00 0:00- 


Arabice . .... . < = aoe ah 7 42°86 


Regent St. Polytechnic (Candidates from London Polytechnics) 
Totals . 


————$ ee 
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=~ TABLE. K. . i 
CANDIDATES EXAMINED IN 1908-9-10-11-12-13. 
; | 1908, 1909. 1910. 1911. 1912. | 1913. 
Commercial Knowledge— l an a 
Stage III.—Advanced . : 4,283 4,770 4,654 5,134 4,754 4,618 
Stage II.—Intermediate (nclua- ; ; 
ing Theory of Music) : 10,088 | 11,076 11,3840 12 , 233 11,855 11,580 
Stage I.—Elementary . 8,276 9,196 10,289- | 11,277 11,448 11,096 
Totals . 22,597 25 , 042 26 , 283 28 , 644 28,057 27 , 294 
Music (Practice) 432. 392 | 3389 283 296 278 
Colloquial Modern Languages 615 656 642 583 633 688 
Army Candidates . 89 | 65 66 64 45 54 
Totals in ail Subjects 23,733 26,155 | 27,830 | 29,574 | 29,031 | 28,309 
TABLE L. 
Viva Voor EXAMINATIONS HELD DURING 19138. 
Place of Examination. Date. E 3 3 ej 
8] l a & 
French :— 1913. 7 | 
Manchester Education Committee aa a School of Com- | 15 5 5 
merce) . 3 . » . |April16 ..| | | 
Guernsey Education Committee . April 30 24 13 8 |, 8 
Acton and Chiswick Polytechnic May 21 23 6 | 11 6 
Enfield County School... May 22 22 2 18 2 
Regent St. Polytechnic (Candidates from London Polytechnios) May 27 Luar 3 | 18 6 
Kensington College . May 28 25 | 19 6 fe 
City of London College (Candidates from London Polytechnics) May 29 27 9 15 3. 
-Pitman's Schoot (Ca es-from-Londen Pelytechnics)....._..| May 30... |-96 | 19 | 2 | 5 
Liverpool Education Committee (Central Technical sai - | June 3, 5 38 8 24 6 
Birkbeck College . . | June 5. 21 “a 13 8 
Birkbeck College (Candidates from London Polytechnics) _ . -|dune6. 25 1 | 28 1 
City of London College (Candidates from London Soe June9. .| 22 T 10 5. 
L.C.C. Evening School, “Barnsbury Park” . June 17, 18 | 45 18 20 1. 3 
L.C.C. Evening School, Sussex Road, Brixton . June 19 14 3 6 5 
L.C.C. Evening School; Plough Road, Clapham J unction June 20 17 2 | 10 5 
L.O.C. Central School of Arts and Crafts ; ; June 23 18- T 6 5 
L.C.C. Evening School, Choumert Road, Peckham June 24 21 11 9; 1 
Bristol, Merchant Venturers’ Technical College y June 26 28 3 20 5 
Birmingham Education Committee (Municipal Technical School) July 9 . 34 15 | 16 3 
German :— | | 
Manchester Education Committee (Municipal School of Com- 2 | . 
merce) ; . | April 18 10 | 1 8 1 
Pitman’s School '(Candidatés from London "Polytechnics) June 2. | 80 18 10. 2 
City of London College (Candidates from London Polytechnics) June 3. 23 7 12 4 
Liverpool Education Committee (High School of Commerce) . | June6. 21 4 -15 | -2 
Regent St. Polytechnic (Candidates from London cece ie race: June 10 26 11 T 8 
L.C.C. Central School of Arts and Crafts . June 16 | 26 ő 16, 5 
- Bristol, Merchant Venturers’ Technical College . July T. j; 18 |; .. 12 6: 
Birmingham Education Committee (Municipal Technical School) July 10 16 2 10 4 
Spanish :— | 2 
Manchester Education Committee (Municipal School of Com- | a 4 | 
-~ _ merce) April 17 9, 8}! 4 2 
‘Pitman’s School ‘(Candidates from London Polytechnics) . June 11 | 23 18 5 ea 
| Portuguese :— 
Manchester Education Committee (E DA Paani of Com- 2 
~ merce) ` E adp a ; . . . | April 14 4 4 
Italian: :— . 
June 12 ' 10 1 9 


221 | 352 É 115 
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were 633. These examinations were started in- 


1902, when 280 candidates were examined. 
The numbers rose to 681 in 1905; after that 
there was a slight falling off. The numbers 
this year are the highest in the history of these 
examinations. Examinations were held this 
year in French, German, Spanish, Portuguese, 
and Italian. The numbers were: French, 472; 
German, 170; Spanish, 32; Italian, 10; Portu- 
guese, 4. Table L (page 1039) gives in detail 
the results of this year’s examinations. 

The examiner in colloquial French reports 


that the examination was in no way below the 


level of its predecessors. The German examiner 
says that the numbers showed a considerable 
rise compared with those of the last three 
years. The results were again remarkably 
good, and gave a general impression of very 
sound work on the part of teachers and 
students; the proportion of distinctions was 
very high. The results in Spanish were in 
every way excellent, and a large number of 
distinctions awarded. Though the number 
entering in Italian is never very large, the 
candidates appear to be fairly well taught 
and the proportion of failures is always very 
small. | : 

At the request of the Army Council, the 
Council, in 1907, arranged to hold a special 
annual examination in Shorthand for soldiers, 
and such an examination has been held every 
year since. In 1907 there were 40 candidates ; 
in 1908, 84; in 1909, 60; in 1910, 66; in 1911, 
64; in 1912,45. This year there were 54 entries. 
There were 27 centres in the United Kingdom, 
India, South Africa, Egypt, the West Indies, 
and Malta. These examinations were held on 
February 13th. Of the 54 candidates, 42 passed 
and 12 failed. 
were 6 First Class and 8 Second Class. In the 
Intermediate Stage there were 17 First and 16 
Second. The percentage of successes is about 
77j—an improvement on last year, when the 
figure was 69. 

The Examination Programme for 1914 was 
issued last month. In it will be found the 
fullest possible information about the examina- 
tions, a syllabus of each stage of each subject, 
and the papers set in 1913.* The attention of 
both teachers and students may be drawn not 


* The price of the Programme(140 pages) is 4d., post free 6d. 
Copies can be obtained on application to the Secretary of 
the Royal Society of Arts, Adelphi, London, W.C. Pro- 
grammes containing the papers.set since: 1905 can also be 
obtained (price 3d., post free 4}d.). The regulations and 
syllabuses can also be had separately (without the papers) 


- price 1d., by post lid. 


In the Advanced Stage there 
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only to the syllabuses but also to the remarks 


of the various examiners on the results of last 
year. It will be found that these contain many 
‘valuable and helpful suggestions, and the work | 
of the candidates year after year shows that far 
too little attention is paid to them. Teachers , 
especially are earnestly recommended to study 
these remarks, as they ought to be guided by 
them in the instruction they give to their pupils. 
The remarks of each examiner follow his ex- 
amination paper in the Programme for each 
year. 

The regulations for the Examinations in 
Music (Theory and Practice), and those for the 
Viva Voce Examinations in Modern Languages, 
are also given at full length. 


THE NATIONAL GAS CONGRESS 
AND EXHIBITION. 


The National Gas Exhibition at Shepherd’s 
Bush, which was opened by the Lord Mayor of 
London and continues throughout the present 
month, marks the centenary of the intro- 
duction into public use of gas as an illuminant, 
and the fifty years of work of the Institution of 
Gas Engineers. Both from a social and a 
scientific standpoint these anniversaries are well 
worthy of commemoration, and, while not neglect- 
ing the historical and industrial development of 
the gas industry, the exhibition is primarily a 
demonstration of the extent, the resources, and the 
services to the community and the individual of 
the gas industry to-day. 

Organised under the auspices of the Institute 
of Gas Engineers, the Society of British Gas 
Industries, the British Commercial Gas Associa- 
tion, and the leading gas companies and municipal 
gas committees of the United Kingdom, the exhibi- 
tion comprises and presents a complete—and what 
is more, a coherent—survey of the manufacture of 
gas, its manifold uses for lighting and heating in 
the home and the city, its adaptation to science, 
the arts and industries, and the utilisation of the 
by-products of gas for many purposes. It is the 
full presentation of the industry which enters into 
the life of practically every inhabitant of this 
country, which employs a capital of £126,000,000 
sterling, which annually consumes 17,000,000 tons 
of coal and 240,000 tons of oil, and produces for 
sale 217,000,000,000 cubic feet of gas, 8,500,000 tons 
of coke, 760,000 tons of tar, and 170,000 tons of 
sulphate of ammonia. | 

These figures indicate the magnitude of the 
gas industry in the British Isles. The uses of gas 
as a fuel and an iNuminant, and how it serves 
daily life at almost every point, are vividly and 
interestingly shown at the exhibition, which 
appeals with equal attraction to the layman and 
to the expert. A word of commendation must be 


October. 17, 1918. 


given here to the arrangement and organisation of 


the exhibition. It is not, as too many industrial 
exhibitions are; a display of the manufactures and 
goods of rival and competing firms. On the con- 
trary, it is an orderly and lucid exposition of the 
production and uses of an industry in all its 
rawifications and adaptations. Corporations, firms, 
and individuals have alike sunk their. particular 
pretensions with ‘the object of prasenting a com- 
plete and coherent exposition of the gas industry. 
The result is an interesting and instructive exhibi- 


tion, on which must be congratulated the president, " 
Sir Corbet Woodall, ‘and Mr. EY W. Goodenough, | 


chairman of -the executive cominittee, to whose 


organising skill the completeness and the effect of 


the display are chiefly due. 


It is only by a visit to the exhibition that one 


realises how widely and closely gas, whether for 


lighting or heating, has become the servant of 
man. As an illuminant gas is now so integral a 


feature of our daily life that the candle is an 
anachronism, though an interesting series of old 


newspapers and caricatures show the popular and, 
scientific opposition which was presented against 


the introduction of gas. Yet that was only a 
hundred years ago. 
includes a very fine collection of fire- and light- 
kindling implements, ranging from the bow and 
hand-drills of savages through the steel, flint, and 
tinder-boxes of our grandfathers, to the first lucifer 
matches, or ‘friction lights,” invented by John 
Walker some twenty years after the introduction 
of gas. i 

From those exhibits it is a far cry to. the com- 
plete and representative exhibition of the modern 
uses of gas for light, heat, and power. Every type 
of gas-engine is represented, and there are shown 


printing machines, dynamos for electrical genera- 


tion, and other plant in actual operation. The 
adaptation of gas for casting metals, annealing, 
and enamelling is also illustrated, together with 
exhibits which show the increasing use of gas in 
many manufactures, arts, and industries. 

- But it is what may- be called the domestic side 
of the exhibition that appeals most strongly to the 
visitor. Here one realises not only to what an extent 
gas for lighting and heating has become a common 
factor of life, but also the refinement and perfec- 
tion to which it has been deyeloped. Incandescent 
lighting is now so much an,accepted fact that it is 
difficult to realise that it-is only twenty-five years 
since ‘Baron Auer. von, Welsbach invented the 
incandescent mantle which bears | his name, The 
manufacture of that mantle, from the weaving, of 
the thread to, the completion of the: most. perfect 
medium. of illumination, is one of the not least 
interesting features of the. exhibition.. ' 

. Again, one discovers _ that. gaso is no.. jonger 
dependent, upon direct, human: agency.. By..simple 
and -efficient mechanism, gas: can -be lighted or 
extinguished by the mere pressure of a button, 
just. as electric light; ‘All ‘the lights’ in the exhibi- 
tion are so controlled, the systems used being the 
“Pneumatic,” Ingrand and Kemp’s, Sugg’s, and 
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the “ ‘elephos. a The sont. of installation i is small, 

and the advantage in comfort and ease by being 
able to switch on or off the gaslight on entering 
or leaving a room needs no emphasis. Few people, 
however, are aware that this is now within their. 
reach. 

In the same divaction of control and adjustment, 
ig the Stott gas-governor, which automatically 
regulates the supply of gas through the meter: 
according to the number of burners lit. The 
enormous advance in the efficiency of gas fires and 
the latest types of stoves-is illustrated in a series 
of model rooms, furnished and equipped as boudoir, 
bedrooms, business offices, day and night nurseries, 
a hospital ward, anda billiard-room, while a model, 
class-room in @ school is shown as lighted and . 
heated on the Sugg system... 

Cooking by gas has its due place, and the variety: 
of gas.stoves, with their almost- infinite adaptation. 
for the preparation of food, must inspire envy in 
every woman accustomed only. to the dirty and 
laborious labour of cooking over a coal fire. A 
model laundry shows the ease and efficiency of 
gas in the washing and ironing of clothes, while a. 
jeweller’s shop and an artist’s studio illustrate the 
application of gas for both craftsmanship and. 
comfort. An interesting section is also devoted. to 
the by-products of gas—tar with its wonderful 
wealth of colours for dyeing, its manifold uses, its 
yield. of carbolic acid for disinfectants, benzol for. 
motor-cars, sulphate of ammonia as a fertiliser, 
and innumerable products which the process of 
distillation secures from coal in producing gas. 


ART AND CRAFT FURNISHING AT 
= OLYMPIA. 


The Ideal Home Exhibition of 1912 gave us for the 
first time an organised attempt at showing a series 
of rooms furnished by English craftsmen. Though 
the section was naturally not a very large one, only 
consisting of some dozen rooms, it was extremely 
interesting by reason of the personality. and ex- 
cellence of the workmanship. But the value; of 
such an exhibition was mainly an economic one, 
as it proved the necessity of combined effort in. 
attacking . the question of a market. and getting 
into direct touch with the public. In this par- 
ticular it varied completely from the ordinary Arts 
and Crafts exhibitions which attract a. comparatively. 
small . and exclusive clientele. To other words. 
whereas the. latter are. ‘exhibitions. de. luxe the. 
former was an exhibition for, the people. : 

Tt. is unfortunate. that. such, a successful pioneer 
attempt has not been followed, up by a more 
complete.and comprehensiye section at the, present 
Ideal Home Exhibition. Instead, we find only a 
few roonis undertaken. by our. craftsmen, and these 
are placed, in direct competition, with others. that 
are supposed. to display. artistic’ English decoration, 
but. which contain -nothing of. any - ‘value: of a 
handicratt character. ‘Notwithstanding this, there 
is a “ertain psychological interest in ‘such a 
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juxtaposition. We have, for instance, in the “‘ Moon- 
light Sonata” room, a scheme that presumes to be 
the translation of a musical masterpiece into its 
equivalent colour symphony. 

Putting aside any scientific justification for such 
translation of sound into colour, we may very 
reasonably ask whether it can be true to the canons 
of art to crystallise the transient mood inspired by 
music into the permanent form of colour decoration. 
The present illustration of such an attempt would 
seem to prove its undesirability, except perhaps as 
a theatrical setting. 

In the post-impressionist room, Mr. Roger Fry’s 
school has deliberately set itself to repudiate the 
past and the present in pattern-making. One 
might almost say that it has set itself the colossal 
task of trying to discover how man might express 
himself in decorative pattern if he possessed no 
knowledge of what had hitherto been done in that 
direction. The futility of it all is manifest in its 
self-conscious archaicism, and in its slavish depen- 
dence on conventional forms and arrangements, 
such as have become synonymous with vulgar 
luxury and everyday convenience. As instances, 
we have the usual saddle-bag and straight-back 
chairs, though the latter are somewhat Victorian 
in their ugliness, and the very common method of 
dividing the walls into perpendicular panels con- 
taining figure-subjects, though the figures are only 
recognisable by their least beautiful contours. If 
it ig the earnest attempt of the Omega workshops 
to reconstitute primitive art, we think they will 
find little historical evidence for their methods. 
If, on the other hand, they pose as pioneers in the 
discovery of a new elementality in art, they have 
still much to forget and a great deal to eliminate 
from their twentieth-century consciousness. The 
mural decorations apart, this room is an object- 
lesson in the elementary fact that, given a sufficient 
number of bright colours in small quantities, fairly 
evenly distributed, you cannot fail to obtain a 
certain barbaric harmony. 

From these curiously opposing motives in 
decoration, we come to the rooms arranged by the 
Artificers’ Guild, the Haslemere Wood-working 
Industry, and the Handicrafts of Kendal, and it is 
significant that here the psychological problems of 
temperament and mood, though by no means 
absent, are kept subsidiary to that of beauty and 
utility. Tradition and all that it stands for have 
inspired alike construction and form. Mr. Romney 
Green’s oak dresser is architectonic in its design 
and proportion, craftsmanlike in every detail, and 
in its individuality of conception pregnant with 
beauty and vigour of line. In this room there is 
so much to hold one’s admiration and attention, 
whether it be metalwork by Edward Spencer, 
bowls by Joseph Armitage, or other objets dart, 
that one might well be excused for losing sight of 
its effective colour-scheme of black, red and gold. 

Mr. Arthur Terry, of Haslemere, has a complete 
living-room suite in old English oak, This furni- 
ture, viewed by the initiated, will be seen to be 
masterly in construction. The wood, being from 
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timbers ranging from three to six hundred years 
old, has necessitated methods which depend on the 
use of comparatively small pieces. That these 
limitations have not militated against an entirely 
successful result is proved by the seven-foot, 
shovel-board dining-table which has a marquetry 
top showing every possible section or graining of 
the oak with its varied figuring and colour. The 
surface finish depends entirely upon good work- 
manship and simple waxing. Such furniture as 
this is an investment in the best sense of the word. 

Mr. Arthur Simpson, of Kendal, works in 
Austrian oak fumigated to a dark brown. His 
room, with its complete furnishing, entirely of 
wood, emphasises the adaptability of this material 
to the achievement of real comfort and pleasing, 
line and proportion, though the bright blue wall- 
paper somewhat unnecessarily insists on the 
separate units. 

It is to be hoped that popular taste may continue 
to develop along the lines of traditional sanity 
rather than those of an irresponsible freakishness ; 
but English craftsmen may yet learn something 
from the spirit of revolt that is abroad, if it be 
only to combine with their austerity more of that 
playful spontaneity which inevitably expresses 


itself in all vital periods of art. Duprey Heats. 


SOME OF THE ECONOMIC EFFECTS 
OF THE PANAMA CANAL.* 


In estimating the probable economic effects of 
the opening of the Panama Canal there must be 
noted: A. Local effects; B. The effects on world 
trade. 

From the industrial point of view three questions 
arise: (i) Who shall supply certain markets ; 
(ii.) who shall perform the service of transport ; 
(iii.) what routes shall the shipping take ? 

The following are among the principal factors on 
the balance of advantages of which the above 
questions will be decided: (1) Distance; (2) tolls 
on the route; (8) freights, and the possibility of 
continuous - freight - earning; (4) fuel stations ; 
(5) insurance rates; (6) the political factor; 
(7) rates of exchange; (8) investments of capital 
and banking facilities; (9) the human factor— 
manufacturing and commercial ability, experience 
of trade and markets, present possession. 

A. Local Effects—The Canal will add enormously 
to the commercial facilities between the various 
regions of the American continent and the adjacent 
islands, hence important developments may be 
expected. -The West India Islands will enter upon 
a new period of prosperity, especially when the 
internal-combustion engine takes the place of 
steam, and oil replaces coal. English business 
and fiscal methods will have a great effect on 
making the West Indies important to shipping, 
and thus assist the development of local industries, 


M a ee eee ee ee ee ee 

* Abstract ofa paper read before the Economic Science 
and Statistics Section of the British Association by Professor 
Kirkaldy. 


October 17, 1918. 


especially the export of raw material. The com- 
paratively unprogressive States of Central and 
South America will undergo remarkable develop- 
ments owing to increased immigration of 
Europeans and increased trade. These local 
benefits will be the chief, and ample, justification 
for the construction of the Canal. 

B. The Effect on World Trade. — (1) Aeri 
realises the importance of the coal trade to the 
United Kingdom; there will be a strenuous 
attempt to displace British coal throughout the 
. world in order to give American shipping the 
advantages at present enjoyed by British. If 
successful this will deal a mortal blow at our 
mercantile marine. Thus the British coal industry 
must realise the situation, and both the capital 
and labour interested resolve to hold the markets 
at all costs until the fuel question—coal or oil— 
is finally settled. 

(2) The published scheme of tolls which frees 
American coasting ships raises an international 
question. If the Canal be worked on business 
principles, higher tolls will be exacted from other 
shipping; this will either cause a grievance, or 
decrease the tonnage using the Canal. The 
question might be made domestic instead of inter- 
national if America charged equal tolls to all, and 
gave bounties to such shipping as it wished to 
favour. 

Factors.—(1) Distance.—Effects on Australasian 
and Far Eastern markets will be considerable. 
The mileage run by a steamer is a serious factor 
in cost of service. In this shipping offers a con- 
trast to railways, for when trucks are loaded, length 
of haul has but little effect on cost of service. 

Taking London and New York as the typical 
European and American ports, the markets of the 
world fall into three classes: (1) Countries in close 
proximity to the Canal; here the effect will be 
greatest and, in many cases, the use of the Canal a 
necessity. (2) Australasia and the Far East. At 
present there is a choice of routes to these markets; 
Panama will offer another alternative. (8) Ports 
not directly affected. 

Class 2 is receiving most attention from those 
estimating the effects on world trade. There is a 
parallel equidistant from London via Suez, and 
from New York via Panama. On the south coast 
of Australia this is Port Lincoln, Adelaide being 
the nearest great port. All Asiatic ports west of 
. Japan will continue to be nearer to London; e.g., 
Manila will be 2,000 miles nearer. But all Japanese 
and New Zealand ports and all Australian ports 
east of Adelaide will be nearer New York. If it 
costs 2s. to transport one ton of goods 1,000 miles, 
distance saved will give American manufacturers 
an advantage of from 2s. to 7s. 6d. per ton on all 
goods supplied to ports between Melbourne and 
Wellington, N.Z, 

(2) Tolls.—Panama differs from Suez here. Suez 
had an immediate monopoly; with Panama there 
is in many instances a choice of routes, and high 
tolls will deflect tonnage. 

(3) Freights,—To benefit American shipping 
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freight must be available both out and home. To 
benefit American manufacturers freights must be 
low. At present Europe supplies Australasia with 
manufactured goods, and the shipping goes via 
Suez. This route gives a maximum of trading 
possibilities and great facilities for coaling, The 
Cape route, too, offers to fully loaded steamers the 
advantage of cheap bunker-coal. For the home- 
ward voyage from Australasia a partly loaded 
steamer goes via the Horn to pick up cargo at 
ports like Monte Video. The Canal would’ not 
attract these ships, When Panama is open will 
all-round-the-world services be organised? Great 
Britain is in a better position to do this than 
any other country. The rumours current recently 
that an existing shipping combine was trying to 
arrange an amalgamation with one of the oldest 
Far Eastern shipping companies were probably 
due to the hope of being able to commence such a 
service, having some of the chief trades of the 
world as tributaries, from the moment that 
Panama is available. America hopes to open up 
new markets, e.g., wool. This is now concentrated 
at London, but there is a tendency towards de- 
centralisation, and if America develops the woollen 
industry she will get a wool market without neces- 
sarily constructing a Panama Canal. 

(4) Fuel Stations.—This will be one of the decisive 
factors, and lead to the keenest commercial rivalry. 
The American Government are planning to supply 
good coal at either end of the Canal at 19s. per ton. 
The English coal on the Suez route is at present 
much dearer; to maintain the Suez route in its 
integrity the supply of cheaper coal is a necessity. 
When oil replaces coal the British Empire resources 
will be ample to maintain our commercial position, 
but this must not in the meantime be plage, 2 in - 
jeopardy, or disaster may ensue. 

(5) Insurance Rates.—These will probably be the 
same on both routes. 

(6) The Political Factor.—The working of the 
Imperial idea in Great Britain, America, and 
Germany should be noted. 

Preferences granted by the Dominions have 
materially assisted British trade. The possession 
of the Philippines has displaced Spain from the 
position of chief trader there in favour of America. 


,The importance of this factor can be traced in the 


case of Japan, and China, when settled govern- 
ment comes, will be another notable instance, 

(7) Rates of Hxchange.—The Far East has a silver, 
Europe and America a gold, standard, Rates of 
exchange affect trading relations. The whole 
question should be carefully studied. About seven © 
years ago, when a Chinese merchant could get 
exchange on the west coast of America at the rate 
of 119 taels for $100 gold, it paid him to import 
thence timber and flour; but. at present rates, 
namely, 160 taels for $100 gold, this ceases to be 
profitable business, and he can trade to greater 
advantage locally. This factor works independently 
of trade routes. 

(8) Investments and Banking.—Great Britain is 
a great creditor nation. Her advances have been 
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esis made i in goods, and though the interest has 
to be paid in gold, it comes in goods covered by 
‘bills in terms of sterling, so that investors get their 
interest in gold. The British, too, have banking 
-establishments all over the world. London is the 
great settling-place for international trade. All 
this gives England a very great advantage. Ger- 
‘many has followed England in this. Finally, the 
-Englishman is, roughly speaking, the- man in 
‘possession, and though at one time he: ` seemed 
‘somnolescent, at present he is very wide awake. 
-He has many advantages: (i.) For the transport 
‘services ; cheap, économically worked’ ships, care- 
‘fully Gtganised trading facilities : ‘throughdut. the 
world, and the knowledge and experience which 
‘enable him to retain old trades and be the first to 
enter new ones. (ii.)' So far as retaining the 
‘markets for manufactured goods is concerned, 
he has an unrivalled labour force endowed with 
hereditary skill, he can get the pick of the raw 
‘material (thanks to his knowledge of markets), and 
‘a fiscal policy which favours: England as a buyer 
of raw and semi- manufactured materials; finally, 
British goods are known all over the world for 
their quality. Honest goods and honourable 
dealing on the part of the seller are their own 
market. 

In conclusion, the economic effects of the route 
.can be easily exaggerated. So far as the outside 
world is concerned, the greatest effect of the open- 
-ing of the Canal will probably be to get commerce 
and trade out of a groove, and-cause an all-round 
modernisation of business methods. The old will 
-have to be scrapped, friction among the factors of 
production will have to be eliminated, capital and 
‘labour in competing countries will have to learn 
to work harmoniously together. 

Socially and economically this will effect a very 
great result. Is it what America dreamed of when 
she entered upon this stupendous undertaking ? 


HARBOUR PROJECTIONS AND THEIR 
EFFECT UPON THE TRAVEL OF 
SAND AND SHINGLE.* 


The author pointed out that any seaward pro- 
‘jection on a coast, whether it.be in the form of a 
groyne extending merely to LWOT or LWOST, a 
breakwater, a harbour-arm projection 1,000 feet or 
moré, or a promontory such as Flamborough Head 
‘or Spurn, extending seaward some miles, has the 
effect of arresting more or less, according to the 
magnitude of the projection, the travel of the sand 
and shingle on such coast. In the case of harbour 
(projections run out at right angles to the coast-line 
this obstruction, especially on a sandy coast, 
impounds, “the travelling material on. one side of 
‘the harbour, and often causes alarming erosion on 
the other. 
the case of the Yarmouth, Shoreham, Lowestoft, 
and Madras harbours, at each of which millions of 


: * Abstract’ of a paper. read before the Wasineering Section 
of the British Association by Ernest B. Matthews, F.R. S. E., 
A.M. Inst.C.E. 
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tons of sand, representing acres in area, are being 


held up by the harbour piers. The sea-front at 
Yarmouth may be said to have extended seaward 
during the past half-century an average of 300 feet, 
owing almost entirely to the construction of the 
harbour ;. while at Madras 650 million cubic feet 
of sand have accreted on the south side of the 
harbour within a distance of three miles of the 
harbour, and 450 million cubic feét of land have 
been eroded on the north side within a similar 
distance, and the authorities there are now con- 
templating an extension of the harbour’ seaward, 
which is estimated to cost about £3 5900, 000. They 
consider it is necessary to do this in ‘order to reduce 
the extent of the silting up of. the. harbour. The 
author referred to the Newhaven, Bridlington, and 
Whitby harbours, and that at Hastings, which is 
only partially constructed, and described — their 
effect upon the coast. He algo described, the 
effect ` upon the coast of headlands which run out 
at approximately right angles with the coast, and 
those which form : an obtuse angle with the coast. - 
He suggested that the question will naturally be 
asked: What is the remedy or partial remedy for 
this trapping of the travelling sand.’ and corre- 
sponding erosion on the leeward side of a harbour ? 
and explained that previously the only} method of 
escaping from’ the impounded material seems to 
have been periodically to extend the arm’ of the 
harbour further seaward, as proposed for Madras. 
This means a tremendous cost, and the results are 
often not satisfactory, for as the pier is advanced 
the shore also advances. It has been suggested 
that instead of doing this openings should be left 
through the shore ends of the harbour arms for 
the sand to'pass through; but this suggestion is 
not practicable, for immediately the travelling 
material passes through the opening the wave 
behind it does not possess sufficient force to move 
the material through, especially where the width 
of the harbour is considerable. 

The author suggested that in order to modify 
this trapping of the sand the ground plan of the 
harbour, instead of showing'the pier to run out 
at right angles to the coast, or approximately so, 
should show'that on the side facing the direction 
of the travelling material to project from the coast 
at an angle of 45°; the additional area thereby 
enclosed : by the harbour piers could be utilised, 
among other purposes, for that of wharfage. The 


-travelling material would, he stated, pass around 


the harbour projection if the plan of the harbour 
was on these lines, and would supply the coast on 
the lee side of the harbour with a natural protec- 
tion of sand and shingle, i 

He illustrated thé various points referred to by 
diagrams and: photographs, and stated that ‘in 
arriving at his conclusions he carried out numerous 
experiments, which he described in’ the paper. 


He made the suggestion that where it can be proved 
‘that erosion has occurred, and is still taking place, 
-owing to:the projection of’ harbour piers, or the 


lengthening of such piers, or the construction of 


‘a spur breakwater from such ‘piers, the harbour 
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authorities should be called upon to contribute 
towards the cost of the protection of such a coast 
as far as the affected area is concerned. He also 
suggested that in the granting of powers by 
Parliament for the construction of new harbours 
it should be made compulsory that contributions 
should be made towards the cost of the prevention 
of erosion, where it could be proved later that 
protection works are necessary in consequence of 
such harbour projections. 


EDUCATIONAL RESEARCH.* 


The attitude towards educational research has 


undergone a remarkable change in recent years. 
The psychologist is bending his energies more and 
more towards the solution of important questions 
of practical education, and the practical teacher is 


recognising to a far greater extent than previously. 
the great assistance psychology can render in the. 


solution of the problems of the schoolroom. The 
change of attitude is well exemplified by two books 


by the same author (Professor Hugo Munsterberg, 
‘Psychology and Life,” published in 


of Harvard) — 
1899, and ‘‘ Psychology and the Teacher,” published 
in 1910. 

Whether there is a true science of education or 
whether such a science is in course of development 
is not a matter of concern at the moment. What 
is of more importance is that of recent years scien- 


tific methods of investigation have been extensively 


employed in the solution of educational problems, 
that universities have regarded such investigations 
as being worthy of the award of the highest degrees 
they can offer, and that increased facilities have 
been given for students of psychology and of the 
theory and practice of education to take these 
subjects to a high university standard in their 
degree courses in Arts and Science (see the recent 
alterations in the Degree Courses of pinay in the 
University of London). 


The so-called ‘‘ Downfall of the Theory of Formal 


Training” is a matter of first-rate importance in 
its relation not only to methods of teaching, but 
also to the allocation of time to many subjects in 
the school curriculum. Dr. Sleight’s thesis on 
“Memory and Formal Training,’ for which he 
was awarded the Doctorate in Literature at the 
University of London, has an all-important bear- 
ing on questions relating to the cultivation of 
memory. 

For a considerable time problematical arithmetic 
has, by common consent, been given a place early 
in morning school. A careful research recently 
published, however, gives an account of experi- 
ments which show that better results can be 
obtained by taking this subject at a later hour in 
the morning, except in the cases of poor children 
who do work before coming to school. Many such 


investigations could be quoted to show the great 


* Abstract of a paper read before the Educational Section 
of the British Association by C. W. Kimmins, M.A., D.Sc. 
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importance of bringing scientific methods of inves- — 
tigation to the questions of school organisation. 
Such an investigation as that carried out by Mr. 
Ballard on ‘‘ What London children like to draw,” | 
published in the Journal of Experimental Pedagogy. 
for March, 1912, is an excellent example of a stimu- 
lative and suggestive piece of work. 

From a long list of important questions, which 
need careful scientific investigation, may be men- 
tioned :— | 

1. The age at which a child should commence to 
read and write. 

2. The best method of teaching reading. 

3. The number of hours a child can profitably 
spend in school at a given age. 

4. The most suitable length of lessons for children 
at different ages. 

5, The most satisfactory tests of intelligence. 

6. The effect of handwork on other branches of - 
instruction and on general mental efficiency. . 

7. The varying attitude of children towards 
certain subjects at different ages. 

8. The advisability of intensive work at certain 
stages. 

9. The extent to which. clever children mature 
late. 

10. The degree to which the curricula of girls’ 
schools should differ from those of boys’ schools. 

. 11. The relative amounts of fatigue experienced 
in learning certain subjects at different ages. 


It would be a great advantage if experimental 
work in the psychological laboratory could be 
brought into closer relation with that of the class- 
room. The results obtained in the classroom 
should be verified in the laboratory and vice versa. 
In the classroom the conditions are exceedingly 
complex and difficult to control, whereas in the 
laboratory the conditions are simplified as much 
as possible and may become somewhat artificial. 
Important results obtained in the laboratory should. 
receive more attention in the school. Similarly, 
important experiments carried on in the school- 
room should receive the attention of the practical. 
psychologist. It is this forward and backward 
movement.from practice to theory and from theory 
to practice that will contribute most effectively to, 
genuine advance in education. 

A paper read at the Conference of Teachers in 
London in January, 1918, by Mr. Pear, of Man-. 
chester, on “ Recent Researches on the Subject of. 
Attention,” affords remarkable evidence of the 
practical bearing of laboratory research in psycho- 
logy on the problems of the schoolroom. 

The mass of valuable information which can be 
obtained from the papers written in connection 
with the examination of children of various ages 
in all large centres of population forms an admir- 
able field for work from many points of view, but 
the statistics must be collected and their signifi- 
cance explained by experienced observers. In 
America much valuable material has been obtained 
from the evidence afforded by examination papers 
of children of different ages. | 
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The number of university students taking educa-. 


tional research for their thesis in higher examina- 
tions is increasing rapidly, but it is still in no way 
commensurate with the importance of this depart- 
ment of knowledge as compared with the amount 
of research carried on in other departments. The 
whole matter requires careful organisation, and 
increased facilities are needed for research. Re- 
search Fellowships in education would, in this 
connection, be of the greatest value to the com- 
munity and a great stimulus to the science of 
education. 

With advanced work of this kind the difficulties 
with regard to organisation are not serious, as the 
students carry on research under university pro- 
fessors in well-equipped institutions, but in more 
elementary work, for which there is a large field 
for workets in many departments, the organisation 
is more difficult, especially where the correlation of 
laboratory work and schoolroom work is desirable. 

Probably the most effective form of organisation 
would be the establishment of a board or advisory 
committee, consisting of professors of education, 
psychologists and practical teachers, in large 
centres of population, either under the control of 
the university or the local education authority, 
which would be largely responsible for expert 
guidance and sanction, where necessary, in connec- 
tion with the conduct of important experiments. 
In this way teachers wishing to take part in ex- 
periments could obtain advice, be warned against 
the more common errors into which they are likely 
to fall, and, where they desire it, obtain that neces- 
sary training which would qualify them to take 
part in important investigations in various capa- 
cities. 


ENGINEERING NOTES. 


The late Dr. Rudolph DieselThe tragic death 
of this noted chemist and engineer deprives the 
world of one of its great benefactors as regards 
mechanical science. His chief invention, like 
that of James Watt in the case of the steam- 
engine, was to overcome some of the difficulties 
with which the earlier pioneers of the internal- 
combustion engine had unsuccessfully contended. 
The possibility of its improvement attracted 
Diesel’s attention as far back as in the early 
‘eighties, and the first machine on his principle 
was built in 1893, but was a failure, and it was 
not till five years later that a successful engine was 
produced, the inventor being greatly helped by the 
firms of Krupp and Sulzer. The first marine 
engine appeared in 1903, and it is in this direction 
that its clear economical features have been chiefly 
manifested up to the present. A powerful loco- 
motive on this principle is very much wanted for 
countries like the Australian interior and other 
regions where water and coal are scarce. It is to 
be hoped that a successor to Dr. Diesel, who had 
this object very clearly in view, will provide this 
desideratum. Already small locomotives on the 

Diesel system have been in service, notably in 
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Scandinavia, but they are only from 75 to 100 h.p. 
There are considerably more powerful ones in use. 
on the Prussian State railways, especially a 92-ton 
one recently put into service for fast traffic, but 
the fact of a certain number of steam locomotives 
having been lately ordered for the practically 
waterless 1,000-mile Trans-Australian Railway 
seems to show that the powerful engines, which 
alone would be suitable for the traffic upon it, are 
not yet considered within the near range of 
practical engineering. 


Powerful Electric Locomotives for the Giovi 
Incline.—The new tunnel approaches to Genoa are 
to be operated by the latest types of electric 
locomotives worked on the three-phase system, 
and superseding the steam “Decapods,” the 
capacity of which is 280 tons at 184 miles per 
hour up a grade of 1 in 28°52, while the new 
engines, which are of 2,000 h.p., will take 380 tons 
up the same grade at 28 miles per hour. Eighty- 
five of these locomotives will soon be running. 
There is a great economy in length, there being 
only 22 ft. 3 ins. between the buffers on the new 
engines. The fixed wheel base is 21 ft. 1 in., the 


middle of the five pairs of wheels are flangeless, 


and the leading and tailing pairs have a lateral 
play of 28 in., thus easing the passage over sharp 
curves. There is a full description of these 
interesting locomotives in a recent number of the 
Revista Tecnica, by Cavalliere Santoro, an abstract 
of which was published in the Engineer of 
August 29th last. 


The Channel Tunnel. — Providing that the 
National Defence Committee, now sitting, does 
not condemn it, this scheme will be put be- 
fore Parliament next session, and with great 
financiers in its favour, such as Baron d’Hrlanger, 
who is the chairman of the Channel Tunnel 
Company, and with such engineers as Sir Douglas 
Fox and partners, we may reasonably hope to see 
this great work accomplished well within the time 
of the present generation. It is to cost £16,000,000, 
half of which will be provided by the English 
company and the rest by the French one, who have 
already powers to carry out their share of the work. 
This Journal has had much to do in former years 
with the publication of particulars of the previous 
schemes and of the general subject, and those who 
are interested will find many of the arguments for 
and against the project in the issues of March 20th, 
1874, April 21st and 28th, 1882, and January 18th, 
1889. 


A Novel Form of Repairing Shop.—That the 
Admiralty do not deserve the general opinion that 
Government departments are sluggish about 
adopting new departures is shown by their having 
in hand a floating factory, which is to be ready for 


‘operation next year, and is to be stationed at the 


new naval base at Cromarty. It is not self- 
propelling, but will be towed to wherever its 
services are required in the harbour. It is a steel 
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structure, oblong in shape, the lower portion of 
which has watertight compartments; it is 450 ft. 
long and 90 ft. wide, and is to be used for coal 
bunkers, boiler house, and a turbine power-station 
for supplying the power operating the plant. 
Above this will be the factory proper, 420 ft. by 
80 ft., leaving a narrow deck around it. The 
factory will contain a foundry, machine and 
electric shops, boiler shop, smithy, etc. The 
housing accommodation, sufficient for 186 officers 
and men, will be constructed above the factory. 


Artificial Paint Drying. — To lessen the delay 
incurred in drying during the painting and repaint- 
ing of rolling-stock, which adds to the working 
expenses through vehicles standing idle, the Penn- 
Sylvania Railway have adopted what is called a 
paint oven. This is a double-skinned steel struc- 
ture of the shape, but somewhat larger, of the 
largest vehicle on the line, and with one end 
opening. Into this the freshly-painted car is run, 
the space between the two skins being heated by 
steam up to a temperature of 250° F, There are 
upwards of 2,000 square ft. of heating surface, and 
it is stated that not only is there much time saved, 
but the paint so treated exhibits an improved finish. 
It is obvious that modification of such a system 
might be applied to many painted surfaces other 
than those of rolling-stock. 


Additions to Sydney Harbour Accommodation, | 


New South Wales.—The natural harbour of Sydney 
is one of the finest in the world. It is landlocked, 
and between the heads, which are only about a 
mile apart, there are about 200 miles of shore line, 
protected by heights of from 200 to 500 ft. in 
elevation. Out of the twenty subsidiary inlets 
within the harbour, which make up this large total 
of natural frontage, only four on the north side, 
close toand penetrating into the city, have hitherto 
been utilised for wharfage, and one of the difficulties 
in extending this -work to meet the growing trade 
has been the fact that most of the remaining inlets 
are crowded with ornamental water frontages to 
mansions, forming woods and lawns which help to 
maintain the reputation of the harbour as one af 
the most beautiful scenes of this character in the 
Empire. There is now a wharf frontage owned by 
` the Harbour Board, according to the latest official 
report, of 55,000 lineal ft. completed, and 12,000 ft. 
under construction, besides that of numerous 
private concerns. To this total is now proposed 
to be added 42,000 ft. within the next ten years, 
at a cost of £6,500,000. It is difficult to conceive 
how such an addition is to be made without 
seriously affecting the beauty of the harbour, and 
if this is the case no doubt a considerable portion 
of the estimate is provided for the purchase of 
the valuable properties affected. The trade of 
the port has doubled within the last ten years, and 
probably the Harbour Board have no alternative 
in the matter. The substitution of wharves and 
approaches, with shipping, for the present graceful 
foreshore would be comparable to what might 
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be conceived should the utilisation for similar pur- 
poses take place of the upper reaches of the Thames. 


Vickers’ Electric Train-lighting System.—One of 
the most interesting of the smaller engineering 
exhibits at the Ghent exhibition was the new 
device of Messrs. Vickers, Ltd., for train lighting. 
A dynamo is placed beneath the carriage, and is so 
adjusted that at a speed of, say, ten to fifteen miles 
per hour, it feeds the lamps direct, any excess 
current being stored in the battery for use when 
the train is stationary. The dynamo, which 
derives its power from the carriage axle, is auto- 
matically switched into circuit by the cut-out at 
the desired train speed, that is to say, when it is 
generating an E.M.F. just in excess of that of the 
battery, the pressure being so controlled that at all 
speeds the current supply to the lamps is uniform 
and the latter are prevented from receiving more 
than 24 volts by the resistance interposed in the 
circuit. When the carriage is at rest, and the cut- 
out has switched the dynamo out of circuit, the 
lights are supplied at 24 volts by the storage 
battery. Suitable provision is made in the dynamo 
for maintaining the correct polarity of the current 
for charging the battery, whatever the direction of 
armature rotation. 


CORRESPONDENCE. 


ELECTRIC CLOCKS. 

The notes on the clock industry of the Black 
Forest in your issue dated October 10th are inter- 
esting, but we think it may be of additional interest 
to your readers to know what is being done in 
England, and in consequence we beg to ask a small 
space in which to be allowed to allude to the 


‘considerable advance which is being made in 


“time devices ” in this country. 

The time-honoured mechanical clock, which has 
done its duty for so many years past, is known not 
to be above an occasional relapse into untruth- 
fulness, and therefore in these modern times it 
cannot be looked upon as a faithful friend. 

In order to carry out to any degree of satis- 
faction the various duties of the day, it is now 
necessary to have some form of timepiece from 
which perfect accuracy and reliability can be 
obtained, and with this end in view England is 
making great strides in a new and. rapidly-growing 
industry—clocks controlled and maintained by 
electricity. These are scientifically constructed 
pieces of mechanism, capable of keeping the most 
accurate time, as the pendulums are of a special 
alloy steel of very low coefficient of expansion. 
This special alloy is the outcome of several years’ 
careful experiments, and ingots, which have been 
tested at the National Physical Laboratory, show 
the average result as being a dilatation of 0-0000010 
per degree Centigrade, whilst the low coefficient of 


. expansion of 0:0000007 has been attained. 


For the National Electric Time Co., Ltd., 
GERALD N. BRINJES. 
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GENERAL NOTES. 


‘ THE ENGLISHWOMAN’S ” HXHIBITION.—An ex- ' 
hibition will be held by The Englishwoman ab 
the Maddox Street Galleries in November, which: 


should be of interest to all concerned with the: 
revival and practice of handicrafts; The old 
English art of the weaver will be :represented. 
The Somerset weavers from Clevedoni will hold a 
stall, and the Cullompton weavers will have an 
exhibition of their hand-made woollen and silk 
manufactures. Lace will also be well represented 
by fine specimens of Honiton, Buckinghamshire, 
Irish, and filet lace worked in the sae manner 
Ton ancient Italian designs, . noja 


T R Ea 


COMMERCE oF FRANCE. —A ‘volume. o Saa 
has just been issued by the administration of the, 
French Customs, which gives the value of the, 
imports and exports of that country during the, 
first eight months of the present year as compared 
with the similar period of 1912 :— 


1912. 


. 1913. 

Imports— - „Francs. Francs. 
Articles of food . 1,200,215,000 1,211,937,000. 
Raw materials . 3,823,870,000 3,207,824,000 
Manufactured articles 1,085,355,000 1,027,860,000 

Francs . 6,109,440,000 5,447,621,000 
| £244,377,600 217,896,840 

Exports— 

Articles of food 520,786,000 510,655,000 


. 1,206,484,000 
2,,370,858,000 


1,250,874,000 
2,198,143,000 


Raw materials 
Manufactured goods . 


Francs . 4,097,628,000 8,959,672,000 
£168,885,120 158,386,880 
Number of postal parcels 357,251,000 312,176,000 


ITALIAN EMIGRATION TO TRIPOLI. _According to 
the statistics, lately published by the Minister of 
Commerce at Rome, it appears that the tide of 
emigration from Italy to Tripoli, since the war, is 
increasing by leaps and bounds. The number of 
emigrants to this new colony during the last twọ 
and a half years was :—_ : 


1911 1,081 
1912 ; 7,428 
19138 (first six months) 6,518 


THE Propuction oF Tosacco IN CHINA.—The 
production of Chinese tobacco seems to be of 
growing importance to the tobacco world, although 
such production varies greatly from year to year. 
Efforts to improve the quality of the native-grown 
tobacco, such as the importation of American 


seeds and cultivating implements and instruction 


by American trained experts, have not proved 
successful. Tobacco- -growing in China, other than 
for local or personal use of the grower, is in the 
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control of comparatively few people, as the ordinary 
Chinese farmer has not the capital necessary to 
purchase the special fertilisers used in its cultiva- 
tion. This fertiliser is generally waste from the 
pea-nut oil mills—the pea-nut cake after the oil has 
been expressed. Tobacco production in China on 
the whole ison the increase. In 1911 an unusually 
large crop was planted, but the low prices prevail- 
ing all over the world kept prices for the native 
leaf so low that growers lost money. In 1912 
there was in consequence much less acreage, and 
high prices were to be had both in China and for 
Chinese tobacco abroad. For mixing purposes, 
and i in view of the low price at which the product 
can often be had with, favourable exchange, the 


- use of Chinese "ORARE? abroad . is cia on the 
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increase. a ia 


5 


Ta Day Hay ‘Ispusiey OF ' SPAIN. The 
manufacture of straw ‘hats in Spain is assuming 
some importance, and steady progress in the. 
industry is noted. - The quality of the. product 
manufactured has greatly. improved of late years,. 
and the production is sufficient to meet local 
requirements. The principal centres of manu- 
facture are Madrid and Barcelona, in each of 
which cities about twenty factories are located, 
some of which are important. In all. there are 
about sixty factories in the country. The imports 
amount to about one-eighth of the requirements 
of the country, fine qualities coming from France 
and Great Britain, and special makes from Italy. 
Ladies’ and children’s hats are made mostly in 
Spain. Exports of straw hats are insignificant 
owing to the fact that Spanish manufacturers are 
unable to compete with Italy in foreign markets. 


THE SYRIAN SILK Inpustry.—The silk industry 
is one of the most important in Syria. The silk- 
worm is produced from eggs imported from France. 
About 11,250 lbs. of these eggs, valued at about 
£18,000, are imported annually. The total yield 
of green cocoons in 1912 was 11,000,000 lbs., 
as against 13,200,000 lbs. in 1911. The chief 
cause of the gradual decrease in the production of 
silk has been the increased cost of labour due to 
the recent extensive emigration.. There are over 
150 factories for spinning stlk in the district of 
Beirut with a total of 8,750 pans, producing 
716,650 Ibs., as against 880,000 lbs. in 1911. 
Owing to its good quality, practically none of the 
silk produced remains in the country. A small 
amount is shipped to Genoa, but the bulk is taken 
by Lyons, from which. centre it is shipped to other 
countries. Fortunes have been made by the Lyons 
commission agents and dealers in Syrian spun silk, 
and it is to be regretted that buyers generally 
cannot purchase their supplies direct from the 
Syrian manufacturers. In the cities of Damascus, 
Aleppo, and Homs some of the coarser silk produced 
in the country is worked with Chinese silk into 
native stuffs, which are very effective and much 
appreciated by the natives and tourists. 
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NOTICES. 


HISTORY OF THE SOCIETY. 

His Majesty the King, as Patron of the Society, 
has graciously accepted the dedication of the 
History of the Society, by the Secretary, with 
a preface by Lord Sanderson, which has just 
been published. (London: John Murray. Large 
Svo, illustrated, 558 pages, price 15s. net.) 

The book includes (with considerable addi- 
tions) the various articles on the Society’s history 
which have appeared from time to time in the 
Journal, and traces the history of the Society 
from its foundation in 1754 down to the year 
1880 or thereabouts. 

Many of the illustrations are from the original 
copperplates used for the Society’s Transactions, 
dating from 1784 onwards. The other illustra- 
tions have been specially prepared for the work. 


CANTOR LECTURES. 

The Cantor Lectures on “ Coal Gas as a Fuel 
for Domestic Purposes,” by F. W. GooDENOUGH, 
Member of the Institution of Gas Engineers, 
have been reprinted from the Journal, and 
the pamphlet (price one shilling) can be 
obtained on application to the Secretary, 
Royal Society of Arts, John Street, Adelphi, 
London, W.C. 

A full list of the Cantor Lectures which 
have been published separately, and are still 
on sale, can also be obtained on application. 


DICTIONARIES OF THE 
ENGLISH LANGUAGE. 


By Frank H. VIZETELLY, Litt.D., LL.D., 
Managing Editor of “A New Standard Dictionary of the 
English Language.” 

When you tura over the leaves of your 
dictionary, you do so for one of five things: 
to find out (1) how to spell a word; (2) how to 
divide it; (8) how to pronounce it; (4) what 
the word means; or (5) from what the word is 


derived. Possibly you will be surprised to learn 
that syllabication, pronunciation and deriva- 
tion were not given place in the early English 
dictionaries, which were merely lists of words 
with more or less accurate explanations of their 
meanings. Richard Huloet was the first to 
produce an English dictionary. This work, 
which he issued in 1552, was the first in which 
the meanings of English words were explained 
in English, but in addition thereto Latin. 
synonyms and definitions in French were in- 
cluded. In Huloet’s time the “ sneak-thief”’ 
was known as a ‘ picket,” and was defined as 
“a thief that goes by into chambers making as 
though he sought something.” Then followed 
the Latin and the French. 

This plan of treating words must have 
appealed to the people of the time, for it was 
followed by John Baret, who in 1578 issued an 
“« Alvearie, or Triple Dictionarie in Englyshe, 
Latin and French.” To a later edition of this 
work Greek synonyms or definitions were added, 
and it was described as ‘‘ newlie enriched with 
varietie of wordes, Phrases, Proverbs and diuers 
lightsome observations of Grammar.” But lack 
of energy on the part of his printer compelled 
Baret to explain that “as for Greeke I could 
not ioyne (join) in with every Latin word, for 
lacke of fit Greeke letters, the printer not having 
leasure to provide the same.” 

Robert Cawdrey compiled the first dictionary 
of the English language in which only English 
was used. This he described as “A Table 
Alphabeticall Conteyning and Teaching the 
True Writing and Understanding of Hard 
Usuall English Wordes.” Cawdrey had so 
little faith in the average intelligence of the 
public of his day that he deemed it best to 
preface his work with the following instructions : 
‘‘ Tf thou be desirous (gentle reader) rightly and 
readily to understand and to profit by this 
Table, and such like, then thou must learn the 
alphabet, to wit, the order of the letters as they 
stand, perfectly without book, and where every 


1049 


1050 


letter standeth; as (b) neere the beginning, 
(n) about the middest, and (t) toward the end.” 

Walsh, in his ‘“ Literary Curiosities,” tells us 
that the next Englishman to publish -a dic- 
tionary was Cotgrave. This book was issued in 
1611 and modestly termed by its compiler, ‘“‘A 
Bundle of Words.” He improved upon the 
work of his predecessors by giving completer 
definitions and by illustrating them with current- 
sayings and proverbs, andin the preface declared : 
“I (who am no God or angel) have caused such 
overslips as have yet occurred to mine eye or 
understanding to be placed neere the forhead of 
this Verball creature.” The book was a French 
and English dictionary. 

In 1598 John Florio issued ‘‘ Queen Anna’s 
New World of Words, or Dictionarie of the 
Italian and English Tongues, collected and 
newly much augmented, whereunto are added 
certaine necessarie rules and short observations 
for the Italian tongue, with portrait of the 
author by W. Hole.” A new edition appeared 
in 1611. This work was named after Anne of 
Denmark, who became the wife of James I. of 
England. 

Dr. John Bullokar produced the ‘ English 
Expositor,” a work that passed through many 
editions, in 1616, and the titlepage of the 
edition printed at Cambridge in 1688 reads 
as follows: “ An English Expositour, or 
Compleat Dictionary; teaching the Interpre- 
tation of the hardest Words and most useful 
Terms of Art used in our Language; first set 
forth by J. B., Dr. of Physick, and now the 
eighth time revised, corrected, and very much 
augmented.” It is a little volume, 18mo., and 
contains only 5,080 words. 

Henry Cockeram, another of the early lexico- 
graphers, published a dictionary in 1623. He 
was evidently a wag, for he recommends his 
book to “Ladies and Gentlewomen, Young 
Schollers, Clarkes, Merchants, and Others,” as 
a work which presents ‘‘ vulgar words, mock 
words, fustian terms ridiculously used in our 
language,” and from which they can gather 
“ the exact and ample word” which would fit 
them to shine. Whatever else he might have 
claimed, it is certain that his definition of an 
“idiote ” as ‘an unlearned asse ” has the merit 
of brevity and comprehensive expression. His 
definition of “ pole ” is odd enough to be quoted: 
“ Pole, the end of the axle-tree whereon the 
heavens do move,” but this oddity is eclipsed 
by his definition of “ lynx,” whichis a “ spotted 
beast-that hath a most perfect sight, insomuch 
as it is said that it can see thorow a wall.” He 
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defined rude as “vulgar,” and gave ‘‘agresticall, 
rusticall or immorigerous ” as preferable terms. 
He condemned “to weede”’ as coarse, and recom- 
mended “ sarculate,’’ ‘‘diruncinate”’ or ‘‘averun- 
cate ” as more elegant. But neither the world 
nor the genius of language would accept these 
dicta, although they have accepted his suggestion 
that “to interfeere ” (as he spelled it) be used 
instead of ‘to knock the legs together” (as 
some horses do), which he considered vulgar. 
Cockeram’s definition of the salamander reads 
like a joke: ‘A small venomous beast, with 
foure feet and a short taile, it lives in the fire, 
and at length, by his extreme cold puts out the 
fire.” In humour this is surpassed by the 
description of the ignavus, a quainter zoological 
curiosity of which it is said that “at night-time 
it singeth six kinds of notes one after another, 
as, la-sol-me-fa-me-re-ut.”’ 

Dictionaries formerly recounted many curious 
superstitions about animals. Richard Huloet 
gravely described the cockatrice as “a serpent, 
called the Kynge of Serpentes, whose nature is 
to kyll wyth hyssynge only.” ‘The Barble,”’ 
said Henry Cockeram, is “a Fish that will not 
meddle with the baite untill with her taile she 
have unhooked it from the hook.” Bullokar, 
after a column and a half descriptive of the croco- 
dile, ventures the further information that “ he 
will weepe over a man’s head when he had 
devoured the body, and then will eat up the 
head too. . . I saw once one of these beasts in 
London, brought thither dead, but in perfect 
forme, of about 2 yards long,” a detail of per- 
sonal experience which shows what was tolerated 
and even expected in a dictionary at that time. 
Bailey continues his predecessor’s natural 
history with the same delightful simplicity. 
The (Narwhal) Unicorn Whale is “a fish 
eighteen foot long, having a head like a horse 
and scales as big as a crown piece, six large fins 
like the end of a galley oar, and a horn issuing 
out of the forehead nine feet long, so sharpe, as 
to pierce the hardest bodies,” and the Loriot or 
Golden Oriole “ a bird that, being hooked upon 
one who has the yellow jaundice, cures the 
person and dies himself.” 

In 1656 Thomas Blount issued his famous 
‘‘Glossographia, or a Dictionary interpreting all 
such hard words of whatsoever language now 
used in our refined English tongue, with 
etymologies, definitions, and historical observa- 
tions on the same; also the Terms of Divinity, 
Law, Physick, Mathematicks, and other Arts 
and Sciences explicated; very useful for all 
such as desire to understand what they 
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read.” Thisjdictionary was a larger work than 
any other of the jkind that preceded it, and it 
was soon followed by a still larger one, that 
of Edward Phillips, the nephew of Milton. 
Phillips’s ‘dictionary, published in 1658, was 
named ‘‘ The New World of English Words, or 
a General Dictionary, containing the Interpre- 
tations of such hard Words as are derived from 
other Languages, whether Hebrew, Arabick, 
Syriack, Greek, Latin, Italian, French, Spanish, 
British, Dutch, Saxon, etc., their Etymologies 
and perfect Definitions.” Sir John Hawkins, 
writing of this work, said: “ ‘The New World 
of Words,’ which, as it is much more copious 
than that of Blount, and contains a great 
quantity of matter, must be looked on as the 
basis of English lexicography.” Though 
Phillips is entitled to the credit of having 
advanced the progress of English lexicography, 
yet his * World’”’ is hardly deserving of being 
regarded as its ‘‘ basis.” The first edition was a 
small folio, of only three hundred pages, con- 
taining about 13,000 words. 

Phillips quotes from another author the 
following remark: “A dictionary for the 
English tongue would require an encyclopedie 
of knowledge, and the concurrence of many 
learned heads.” ‘Such an encyclopedy,” he 
. says, “ I present the reader with ...a volume 
which the so many years’ industry of myself 
and others hath brought to such perfection.” 
In the publisher’s advertisement of the work it 
is thus characterised: ‘“‘ The so long expected 
work, The New World of English Words, or a 
General Dictionary, containing the terms, ety- 
mologies, definitions and perfect interpretations 
of the proper significations of hard English 
words throughout the arts and sciences, liberal 
or mechanic, as also other subjects that are 
useful, or appertain to the language of our 
nation ; to which is added the signification of 
proper names, mythology and poetical fictions, 
historical relations, geographical descriptions of 
the countries and cities of the world, especially 
of these three nations, wherein their chiefest 
antiquities, battles, and other most memorable 
passages, are mentioned; a work very necessary 
for strangers, as well as our own countrymen, 
for all persons that would rightly understand 
what they discourse, write, or read.” After the 
death of the author, the sixth edition, edited by 
John Kersey, was published in 1706, “revised, 
corrected, and improved, with the addition of 
near 20,000 words from the best authors.” 

Phillips’s Dictionary was followed by those of 
Coles and Kersey, which, though they were 
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printed in a much smaller form, contained 
many more of the common words of the 
language. Dr. Watts, in his “ Art of Reading 
and Writing English,” published in 1720, thus 
notices the work of Kersey: “ The best dic- 
tionary that I know for this purpose (spelling) 
is entitled ‘A New English Dictionary,’ ete., 
by J. K. The second edition, 1713, in small 
octavo.” Soon after 1720 appeared the famous 
dictionary of Nathan Bailey, which was the 
first English dictionary in which an attempt 
was made to give a complete collection of the 
words of the language. In his preface Bailey 
says: ‘As for the etymological part, or those 
words from foreign languages: whence the 
English words were derived, I think I am the 
first who has attempted it in English, except 
what Mr. Blount has done in his ‘Glossography,’ 
which is but a very small part, and those of a 
Latin derivation chiefly, besides a small extract 
of Dr. Skinner’s ‘ Etymologicon.’’’ In his 
introduction to the second volume he remarks: 
“ I have placed an accent over that syllable on 
which a particular stress or force of sound is to 
be laid by the voice in pronouncing.” This 
was the first instance in which any such aid to 
pronunciation and syllabication was furnished 
in an English dictionary. The parts of speech 
were not noted in this nor in any previous 
English dictionary. 

Of this work a writer for the ‘‘ Encyclopedia 
Perthensis’’ said: ‘‘ It is somewhat surprising 
that though this work (Bailey’s Dictionary) is 
universally known, having gone through at 
least twenty-six editions since the first edition, 
dedicated in Latin to Frederick Prince of Wales 
and his royal sisters (His Majesty George ITI.’s 
father and aunts), was published, yet no account 
whatever has hitherto been given of the learned 
and laborious author, who excelled Dr. Johnson 
himself, in industry at least, by introducing 
a far greater number of words in his small 
work of one volume 8vo., than the doctor has 
inserted in both his volumes folio. We have 
searched in vain for an account of this learned 
lexicographer.” i 

Modesty was not a virtue common to the 
ancient lexicographers. Wesley, for instance, 
printed on the titlepage of his dictionary 
which appeared in 1753 the following special 
notice to his readers: “ The author assures you 
he thinks this is the best English Dictionary 
in the world’; and added, ‘‘ many are the 
mistakes in all the other English dictionaries 
which I have yet seen, whereas I can truly say 
I know of none in this!” But the excellent 
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qualities claimed for this work by the Father 
of Wesleyanism were doomed to eclipse when 
two years later Dr. Samuel Johnson gave his 
dictionary to the world. Poor Johnson! 
Penniless on the verge of manhood; diseased, 
ill-favoured and but half-educated, he was also 
subject to fits of morbid melancholy and 
troubled with St. Vitus’s dance when, crossing 
the threshold of his dead father’s home, he 
looked into the world for a living. Later with 
Savage, unable to pay for the meanest shelter, 
he often tramped, footsore and weary, through 
the streets of London all night, and starved 
with his friend or shared with him such frugal 
meal as either was able to obtain. This was 
the man who is sometimes, but inaccurately, 
styled the “ Father of English Lexicography.” 
Johnson’s Dictionary, published April 15th, 1755 
—50,000 words—was based on Nathan Bailey’s 
“ Universal Etymological English Dictionary,” 
first published in 1721. To produce his magnum 
opus he spent seven years of his life and every 
penny that he could spare. With “little 
assistance of the learned,” he plaintively wrote, 
so that the only aid which he received was a 
paper containing twenty etymologies sent him 
by a person then unknown, he produced the 
work that made his name famous—far more 
famous than even the genial Boswell could 
make it by his biography. The story of 
Johnson’s struggle cannot be better illustrated 
than by the incidents that led to his heroic 
efforts to give the England of his day the fruit 
of his knowledge. Johnson was “ down on his 
uppers -when he pocketed his pride and ven- 
tured to solicit the help of his quondam patron 
the Earl of Chesterfield. The Earl was petulant 
or peevish when he kept the greatest scholar of 
his time cooling his heels in his anteroom, 
among a throng of dependents whom Chester- 
field probably dismissed with a paltry pittance. 
And Chesterfield paid the penalty, for Johnson 
gave him a well-deserved rebuke when on 
February 7th, 1755, he wrote, among other 
things: ‘The notice you have been pleased to 
take of my labours, had it been early, had been 
kind; but it has been delayed till I am indifferent, 
and can not enjoy it; till I am solitary, and 
can not impart it; till I am known, and do not 
want it. I hope it is no cynical asperity, not 
to confess obligations when no benefit has been 
received; or to be unwilling that the public 
should consider me as owing that to a patron, 
which Providence has enabled me to do for 
myself,” 

The following account of the way in which 
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Johnson did his work is given by Sir John 
Hawkins: ‘“ He had, for the purpose of carry- 
ing on this arduous work, and being near the 
printers employed in it, taken a handsome 
house in Gough Square, and fitted up a room in 
it with desks and other accommodations for 
amanuenses, whom, to the number of five or 
six, he kept constantly under his eye. An 
interleaved copy of Bailey’s Dictionary in folio 
he made the repository of the several articles, 
and these he collected by incessant reading the 
best authors in our language, in the practice 
whereof his method was to score with a black- 
lead pencil the words by him selected, and give 
them over to his assistants to insert in their 
places. The books he used for this purpose 
were what he had in his own collection, a 
copious, but a miserably ragged one, and all 
such as he could borrow; which latter, if ever 
they came back to those that lent them, were 
so defaced as to be scarce worth owning; and 
yet some of his friends were glad to receive 
and entertain them as curiosities.” 

Improving upon the work of Cotgrave, Johnson 
introduced into English lexicography the method 
of illustrating the different significations of 
words by examples from the best writers; and 
for this reason chiefly his dictionary, from the 
time of its first publication, has been regarded 
as a Standard for the language. It formed the 
basis of many smaller works, and, as Walker 
remarks, it “has been deemed lawful plunder 
by every subsequent lexicographer.” 

Of Johnson’s Dictionary Lord Brougham 
said: ‘‘ He conferred upon English literature the 
important benefit of the first even tolerably 
good dictionary of the language, and one the 
general merit of which may be inferred from 
the fact that after the lapse of nearly a century 
filled with the monuments of literary labour incal- 
culably multiplied in all directions, no similar 
work has superseded it.” Notwithstanding this 
eulogy, it is none the less true that Johnson 
made mistakes; that he misunderstood the 
province of the lexicographer ; that to him his 
views of men and things were correct, and that 
those of the world at large were of small conse- 
quence. And.to these failings Johnson’s 
Dictionary owes the measure of failure by 
which his work has been judged by those who 
came after him. That he was.a man of strong 
prejudice his work shows, or he would not have 
defined the word ‘‘ excise” as “a hateful tax 
levied upon commodities, and adjudged not by 
the common judges of property, but wretches 
hired by those to whom excise is paid’’; nor 
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would he have declared that ‘‘ oats” was “a 
grain which in England is generally given to 
horses, but in Scotland supports the people.” 
Some other notable examples of this fault— 
for fault it is, since it is the province of the 
dictionary to present the language as it is, and 
not as the lexicographer feels it ought to be— 
are the definitions of ‘ Puritan,” ‘“ pensioner,” 
“Tory,” and “ Whig.” The Puritan he sar- 
castically declared to be “a sectary pretending 
to eminent purity of religion,” while with him 
a “ pensioner ”’ was a “slave of state, hired by 
stipend to obey his master.” A “ Whig” was 
“the name of a faction,” but a ‘ Tory” was 
“ one who adheres to the antient constitution 
of the state and the apostolical hierarchy of the 
Church of England, opposed to a Whig.” 

The science of etymology was not thoroughly 
understood by the early lexicographers. Un- 
fortunately, they too frequently jumped at the 
conclusion that any foreign word or words that 
but remotely resembled an English word must 
have been the parent of the latter. Johnson 
himself was fond of similar exploits. He derives 
motley from moth-like, ‘‘ or, of various colours 
resembling a moth,” and spider from spy-dor— 
the insect that watches the dor or humble- 
bee. You may remember that derivation of 
curmudgeon. Johnson received, from some 
unknown source, a letter deriving the word 
from coeur méchant, or wicked heart—a wild 
enough guess, which pleased the doctor so 
much that he adopted it, giving due credit 
to ‘unknown correspondent.” Twenty years 
later, Dr. Ash, preparing a dictionary of his 
own, was struck by this gem, and transferred 
it to his own pages. But wishing all the glory 
of the discovery for himself, he gave no credit 
to Johnson, and informed a wondering world 
that curmudgeon was formed from coeur, 
‘Cunknown,” and méchant, “ correspondent.” 
The late Professor Skeat, who, in his new 
Etymological Dictionary (1910), defined the 
word as ‘‘a covetous, stingy fellow,” says that 
its etymology is wholly unknown, yet places on 
record, while dissenting from the etymology 
preferred by Dr. March, a corruption of “ corn- 
mudgin,” from “ corn,” grain, plus Old French 
‘‘muchier,” hide. Professor Skeat thought that 
the spelling was forced, and that the first 
syllable was not really a derivative of “corn.” 
Dr. Murray commenting thereon says that “the 
occurrence in Holland’s ‘ Livy’ of ‘ cornmudgin ’ 
had led to the suggestion that this was the 
original form, with the meaning ‘ concealer or 
hoarder of corn.” He adds that the fact that 
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the first syllable is “cur,” the dog, is worthy of 
note. Following this up we have “cur,” a 
mean, ill-disposed person, and ‘‘ mudgeon”’ (or 
Scottish ‘‘murgeon’’), bodily antic grimace; 
and then it is not a long step to the original 
use, ‘a clownish, covetous person.” Booth 
derived the term from the Anglo-Saxon “ ceorl,” 
churl, and “‘ modigan,”’ minded, that is ‘‘ churl 
minded.” 

The reference to definitions made above invites 
further consideration of the difficulty of the art so 
little appreciated or understood of framing them, 
an art which, as exercised by the Fleet Street 
Lexicographer, displayed, according to his world- 
renowned biographer, ‘‘ such astonishing proofs 
of acuteness of intellect and precision of 
language as indicate a genius of the highest 
rank.” For, continues Boswell, ‘they who will 
make the experiment of trying how they can 
define a few words, of whatever nature, will 
soon be satisfied of the unquestionable justice 
of this observation, which I can assure my 
readers is founded upon study, and upon com- 
munication with more minds than my own.” 
Again, apropos of thesynonym we havethe much- 
bequizzed definition of net-work as “ anything 
reticulated or decussated at equal distances, 
with interstices between the intersections ’—a 
definition that prompted Goldsmith to say that 
if Johnson were to write a fable about little 
fishes he would make them all talk like great 
whales. 

The following anecdote, given on the authority 
of Mrs. Piozzi, is amusing and instructive, as 
well as to the point: ‘‘As Dr. Johnson was 
walking along the Strand, a gentleman stepped 
out of some neighbouring tavern, with his 
napkin in his hand and no hat, and stopping 
him as civilly as he could: ‘I beg your pardon, 
sir, but you are Dr. Johnson, I believe.’ ‘ Yes, 
sir.’ ‘We have a wager depending on your 
reply: Pray, sir, is it irréparable or irrepáirable 
that one should say?’ ‘ The last, I think, sir,’ 
answered Dr. Johnson, ‘for the adjective * ought 
to follow the verb; but you had better consult 
my dictionary than me, for that was the result 
of more thought than you will give me time 
for.’ ” 

Even in his day his work demonstrated how 
impossible it is for any single scholar to make 
a satisfactory comprehensive dictionary. The 
answer of Johnson to the lady who asked him 
how he came to make a certain bad definition 
was quaintly frank: ‘‘ Ignorance, madam, pure 


* Mrs. Piozzi prints the word “ adverb,” but corrects it to 
“ adjective” in the list of errata. 
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ignorance!” Ina dialogue reported by Boswell, 
Adams asked Johnson how he could complete 
so great a task in the three years that he pro- 
posed to give to it, informing him that the 
French Academy, with its forty members, took 
forty years to complete its dictionary. ‘Thus 
it is, sir,” replied Johnson; ‘this is the pro- 
portion. Let me see -forty times forty is 
sixteen hundred. As three is to sixteen hundred 
so is the proportion of an Englishman to a 
Frenchman.” This waggish spirit often appears 
in his great work, which abounds in quips. 

Johnson’s great work—the greatest in English 
‘that the world was to see until the dictionary 
produced by Noah Webster—was full of indi- 
viduality, and full of blemishes because he 
undertook to define the words in the English 
language as though the English language were 
one of the dead languages. He himself, in his 
preface, declared that his work was an attempt 
to fix the language, not as it was, but as it 
ought to be; that was the rock on which the 
reputation of Johnson as a lexicographer was 
wrecked, 

Little attention was paid to pronunciation 
till after the publication of Johnson’s Dic- 
tionary. Since that time, many dictionaries have 
been issued in which the pronunciation of the 
language has been made the principal object. 
Dr. William Kenrick’s work was one of the first 
of this kind—a large quarto volume, published 
` in 1772—but the editor handicapped the useful- 
ness of his work by omitting a large number of 
words of difficult or doubtful pronunciation. 
This was followed in 1775 by Perry’s “ Royal 
Standard English Dictionary ’’—a small work 
issued in Edinburgh—which had an extensive 
circulation both in Great Britain and in the 
United States. 

To Thomas Sheridan, the actor, we owe a 
“ Complete Dictionary of the English Language, 
both with Regard to Sound and Meaning, one 
main Object of which is to establish a plain and 
permanent Standard of Pronunciation.” This 
work, published in 1780, commanded more 
attention, as a pronouncing dictionary, than any 
other of the kind that preceded it. It was 
followed in 1791 by the dictionary of John 
Walker, entitled, ‘‘A Critical Pronouncing 
Dictionary and Expositor of the English 
Language; in which not only the Meaning 
of every Word is clearly explained, and the 
Sound of every Syllable distinctly shown, but 
where Words are subject to different Pronuncia- 
tions, the Authorities of our best Pronouncing 
Dictionaries are fully exhibited, the Reasons for 
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each are at large displayed, and the preferable 
Pronunciation is pointed out; to which are 
prefixed Principles of English Pronunciation.” 
In the compilation of his work’ Walker made 
pronunciation his leading object, and in this 
lay its chief value. He aimed “ principally to 
give a kind of history of pronunciation and to 
register its present state.” Few lexicographers 
have given more thorough attention to the sub- 
ject of orthoepy than he. Prior, in his “ Life 
of Edmund Burke,” says: ‘‘ One of the persons 
who particularly solicited Mr. Burke’s exertions 
on a certain occasion was Mr. or (as he was 
commonly termed) Elocution Walker, author 
of the ‘Pronouncing Dictionary’ and other 
works of merit, and who had given lessons in 
the art to young Burke. ... Mr. Burke, one 
day, in the vicinity of the House of Commons, 
introduced him to a nobleman, accidentally 
passing, with the following characteristic ex- 
ordium: ‘Here, my Lord Berkeley, is Mr. 
Walker, whom not to know, by name at least, 
would argue a want of knowledge of the har- 
monies, cadences, and proprieties of our 
language.’ ” 

Walker’s Dictionary was in reality a transcript 
of Johnson’s, with the addition of the current 
pronunciation affixed to each word, and the 
omission of the etymologies and authorities. 

Noah Webster, the father of American lexico- 
graphy, strove to steer clear of the shallows that 
pointed to the rock which wrecked Johnson’s 
reputation as a reliable lexicologist ; but he, like 
his predecessor, sailed with no pilot but him- 
self, and instead of allowing his individuality 
to permeate the definitions of the book, he 
permitted it to assert itself in his etymologies. 

To the student of language the etymologies 
of Webster’s American Dictionary are valueless 
—the world did not know their worthlessness 
at the time, but the great Webster himself 
knew his shortcoming, and admitted that after 
having given years of labour to the compiling 
of his dictionary he was compelled to put this 
work aside. In order to fulfil his tasks con- 
scientiously he must remodel his plan of work 
and begin again. As he said, he found himself 
“ embarrassed at every step for want of know- 
ledge of the origin of words ” ; so, laying aside 
his manuscripts, and all books treating of 
language except lexicons and dictionaries, he 
spent ten years in the comparison of radical 
words and in the formation of a synopsis of the 
principal words of twenty tongues. He was 
determined, if it was possible, to make his work 
complete ; and to this end he resolved, as did 
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his successor, that his book should “ contain 
all the words of the language in their correct 
orthography, with their pronunciation and 
etymology, and their definition, exemplified 
in their different meanings by citations from 
writers belonging to different periods of English 
literature.” But in his first issue, he had some 
curious mistakes in cricketing terms. The 
wicket-keeper, he explained as “the player in 
cricket who stands with a bat to protect the 
wicket from the ball,” and a long-stop as “‘ one 
who is sent to stop balls sent a long distance.” 

While believing in the doctrine that propriety 
in language is to be determined, not by the 
opinion of the most cultivated but by the 
general usage of the people, Webster, neverthe- 
less, ‘“ used to go about among the printing 
offices and persuade people to spell and pro- 
nounce as he did,” usurping thus the functions 
of law-giver and dictator, and forgetting that 
the function of the lexicographer is not to make 
the law but merely to state it, and to set it 
forth clearly as it exists. Webster maintained 
“that the speech which generally prevailed in 
New England in his day represented the best 
and most historic pronunciation. He himself 
said vollum for volume, and perce for pierce.” 
Subsequent editors have eliminated the errors 
committed by Webster, so that to-day at least 
one of the works that bears his name ranks 
in scholarship with the dictionaries of his 
successors, 

Noah Webster’s great rival in lexicography, 
Joseph Emerson Worcester, spent his youth 
in agricultural labour. He made no attempt 
to secure a liberal education until he attained 
his majority. Then he carried his purpose into 
effect and entered Yale College in-1809, graduat- 
ing therefrom in 1811. For several years he 
was employed as a teacher in Salem, Mass. 
His first work in the field of lexicography was 
an edition of ‘‘ Johnson’s Dictionary, as im- 
proved by Todd and abridged by Chalmers, with 
Walker’s Pronouncing Dictionary, combined.”’ 
This appeared in 1828. In 1846 he published 
his ** Universal and Critical Dictionary of the 
English Language,” a work upon which he had 
been for many years engaged. This work was 
reissued in London by an unscrupulous pub- 
lisher, with a mutilated-preface, and the false title 
of “ A Universal Critical and Pronouncing Dic- 
tionary of the English Language, compiled from 
the materials of Noah Webster, LL.D., by 
Joseph E. Worcester.” This gross literary 
fraud he exposed in a pamphlet published in 
1853, and republished, with additions, in 1855. 
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As a lexicographer Worcester did not under- 
take to reform long-established anomalies in the 
English language ; his aim was rather to pre- 
serve it from corruption; and his works alk 
aimed to contribute to that end. His purpose 
in preparing this dictionary he stated to be 
“ to perform it in a manner that would afford 
no ground of reasonable complaint, or give any 
just cause of offence to any one; and that its 
moral influence, so far as such a work may have 
any, should be unexceptionable. It was not 
undertaken with the expectation of receiving 
anything like an ample pecuniary compensation 
for the labour. But time spent in a useful 
employment, however humble, passes more 
pleasantly than time wasted in idleness; and if 
this Dictionary shall be found to be a work of 
utility in any considerable degree proportioned 
to the labor bestowed upon it; if, instead of 
tending to corrupt the language, it shall con- 
duce to preserve and promote its purity and 
correctness ; and if it shall give satisfaction to 
those who have manifested an interest in it, or 
have in any way befriended it, the author will 
feel that he has no reason to regret having 
performed the labour.” 

Worcester lived to see his effort appreciated, 
and during the second half of the nineteenth 
century it had a large circulation, but a revision 
which was started about ten years ago proved 
so costly an undertaking for the publishers that 
it has never seen the light. 

Dr. John Ogilvie’s ‘“ Imperial Dictionary of 
the English Language ” followed; it was begun 
in 1847 and completed in 1850. This work, 
so far as one may be permitted to judge from 
its preface, was based also upon Bailey’s 
Dictionary, but brought to its aid in elucidating 
its definitions a large number of woodcuts. In 
the preparation of the Century Dictionary, 
an excellent work, the first issue of which bears 
the -date 1889, a later edition of Ogilvie’s 
Imperial Dictionary, edited by Dr. Charles 
Annandale, was used. Much of the material, 
definitive as well as illustrative, of the English 
work was utilised by Dr. William D. Whitney 
in producing his work. 

In 1856 the Philological Society of England 
proposed to issue a New English Dictionary 
which should contain ‘‘ every word occurring in 
the literature of the language ” and “admit as 
authorities all English books.” The work has 
progressed through many vicissitudes and has 
almost reached completion, but the original 
plan proposed has not been carried out, and 
although when the work is completed it will 
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_ prove to be the largest dictionary of the English 
language extant, so much time has been taken 
in its production that its editors have not been 
able to keep pace with the growth of the 
language, and in this respect it will fall short 
of the society’s original intention. At this 
time the work is well advanced in the letter T. 
In recognition of his untiring labours of 
fifty years, the editor-in-chief of this monument 
of British scholarship, Dr. Sir James A. H. 
Murray, has been rewarded with the honour 
of knighthood, 

Then there came a lull in affairs lexico- 
graphical. For the greater part of a century the 
American people waited for another lexico- 
grapher—for the practical man who would give 
them what they needed at once—the correct 
spelling of words, their commonest meaning, 
and their derivation. The man who did this 
was far-seeing. He believed that most of the 
people who consulted dictionaries did so not to 
find the original meanings of words—not the 
meaning of girl that once was boy—but the 
meaning of the day, and so he boldly inverted 
the practice of the lexicographers who had 
preceded him, and in the work he compiled 
gave the world first the commonest meaning 
of all the words in the language—that man was 
Tsaac Kaufman Funk. - 

There have been many changes in the mean- 
ings of words since the days, in the sixteenth 
century, when dictionaries were chained in the 
school-houses just as Bibles were chained to 
the lecterns in the churches. One of the special 
features of the New Standard Dictionary is the 
presenting of these meanings in such a way that 
the consultant of the dictionary, or the student 
of the language, can with slight effort obtain 
the latest information on the mutations of 
words. 

In Ben Jonson’s time mutton, which we use 
exclusively to-day to designate the flesh of 
sheep prepared for food, was commonly used as 
a synonym for sheep (Ben Jonson, “The Sad 
Shepherd,” act i. sc. 2). Minton to-day used 
as an opprobrious epithet formerly meant 
“ darling,” a meaning that still survives in the 
French mignon. There is extant an old English 
song in which this meaning is clearly applied : 

Whoso to marry a minion wife 
Hath had good chance and hap, 
Must love her and cherish her all his life, 
And dandle her in his lap. 
In connection with this if may be cited that 
the word wife now used almost universally to 
designate ‘‘spouse’’—that is, in the feminine 
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sense, a wedded woman—was formerly, and is 
still but only in compound words, and a few 
dialects as that of central Yorkshire, merely a 
synonym for “ woman.” The survival of this 
sense is found in such terms as fishwife, house- 
wife, midwife, etc. It is with this signification 
that Chaucer uses it in “The Wife of Bath’s 
Tale”: “ With that word upstart this olde 
wife.” 

But səme words which are now applied 
exclusively to the feminine gender were not 
formerly so restricted in their application. For 
example, the word girl at one time desigaated 
an infant of either sex; likewise harlot, 
formerly designated a niggard. Then it was 
used in contempt and meant a low fellow. 
Lust once meant “inclination.” In the 
latter sense it was used by Tyndale and by 
Coverdale in their translations of the Bible, 
and Bishop Hall so used it in his Letters 
(Dec. 2. Ep. 1): “ My lust to devotion is little, 
my joy none at all.” A libertine to-day is one 
of loose or no morals, yet in its original mean- 
ing merely désignated a believer in the freedom 
of creed, and thus applied to belief rather than 
to moral character. 

That these mutations continue to a lesser 
degree in our time—but do, none the'less, con- 
tinue—is shown by the term cadet, which until 
recently has had a reputable significance. That 
this term should have been used in America to 
designate a type of the underworld which the 
widest stretch of meaning cannot possibly give 
to it, is deplorable, and one may, perhaps, be per- 
mitted to express the hope that those to whom 
we look for the purification of the language 
may eschew this application and condemn it 
vigorously where met in speech or in literature. 
It is somewhat curious, however, to note that 
side by side with the offensive application re- 
ferred to there is another which is highly 
reputable. In some parts of the country 
(America) a probationary teacher, or one who 
is selected to act as a temporary substitute, 
is called a cadet, and the work done is termed 
cadeting. 

Militia, used at one time to designate the 
entire military forces of a nation, lost its 
original significance, perhaps, during the Civil 
War in England, when the citizen soldiers of 
the Commonwealth replaced the train-bands, 
and became known as the militia. (See Milton’s 
“ Teonoclastes,” chapter 26: “ It was a small 
thing to contend with Parliament about the sole 
power of the militia, which we see him doing.” 
The reference here is clearly to King Charles I.) 
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Fop, originally designated as a pretentious 
fool or dunce, is now applied fittingly to one 
-who is affectedly fastidious in his attire or 
deportment. 

Frippery, which we uss to describe tawdry 
finery or worthless but showy, articles or trum- 
pery, was once the occupation of a fripper or 
renovator of old clothes. Then a frippery was 
the store where the fripper did his work; and 
it is in this sense that the term is used by 
Shakespeare (‘‘ Tempest,” act iv. sc. 1), and 
others of a later period. 

Buxom, by which we mean “ comely,” “ well- 
developed ” or “ plump ”—a use that has been 
traced to Gray—meant, formerly, “yielding ” 
or “ tractable.” Ignorance of the true meaning 
of the word led to this mutation, and at one 
time the people spoke of buxom rather than of 
good health. 

Phillips, in his “New World of Words,” 
defined rummage, “ To clear a ship’s hold of 
goods or lading in order to their being hand- 
somely stowed and placed.” This was the 
original meaning of the term, which was one 
the use of which was peculiar to seamen. To- 
day it implies to ransack rather than to set in 
order. Ransack, itself now used for to search 
through or explore every part of, formerly 
meant to “sack ” or “ pillage.” 

Nephew and niece, restricted in their applica- 
tions to-day to the children of a brother or 
sister, formerly designated the children of sons 
and daughters—that is, grandchildren. Another 
restriction characteristic of more modern times 
is that of the use of the word Mediterranean, 
now designating the sea so named or certain of 
the lands bordering thereon. Yet, in Holland’s 
time, and even before him, the word was used 
for “inland.” Holland, in his “ Cyclopedia,” 
refers to “an old man living still in your 
mediterranean city, Coventry.” 

Propriety, which is now used of behaviour 
and speech, once designated “ property,” and 
may be found used by Milton in this sense 
(“ Paradise Lost,” iv. 751). 

A promoter, now commonly accepted as one 
who encourages or furthers an enterprise, was 
at another time no more than a common 
informer, and, in law, one who aided in the 
prosecution of offenders for a share of the fines 
imposed. 

Peevish, which for reason not apparent is now 
much in vogue, in the modern accepted meaning 
of the term characterises one feebly fretful and 
petulant, but in its original sense meant one 
who was obstinate or perverse. 
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Shrewd, from denoting one who had a 
malignant temper, took unto itself the meanings 
“ accursed,” ‘vicious,’ and ‘dangerous,’ but 
soon cast them off for “characterised by keen 
insight, discerning, sagacious, astute.” 

In a recently published work on the ‘‘ Passing 
English of the Victorian Era” several remark- 
able instances of the passing out of use of 
English words are recorded. Among these is 
Mothering, a custom of visiting one’s parents 
on Mid-Lent Sunday in vogue in rural England. 
So common was this custom at one time that 
Mid-Lent Sunday became known as “ Mothering 
Sunday.” 

That some strikingly expressive terms have 
already passed away is evidenced by the loss of 
such terms as clutchfist and pinchpenny, wit- 
wanton and neednot, kindle-coal and quench- 
coal in our speech and literature; at the same 
time it is ground for congratulation that certain 
ill-sounding and malformed words have passed 
out of use as well as out of the dictionaries. 
Yet at one time Farrar pleaded for the inclusion. 
of such words in the lexicons as formosity, 
mulierosity, subsannation, coaxation, ludtbund- 
ness, delinition, illaqueation, colluctation, ex- 
enteration, sanguinolency, septemfluous, medi- 
oxumous, mirificent, pauctloqguy, dyscolous, 
ataraxy, humectation, moliminously, lapidi- 
fical, immarcescible, vertigonous, but was 
opposed by Trench who said: ‘A lover of his 
native tongue might well tremble to think what 
that tongue would have become if all the 
innumerable vocables introduced had been 
admitted to a free course among us on the 
strength of their recommendations.” 

I now propose to deal with a new develop- 
ment with which I am myself closely associated. 
The Standard Dictionary was the outcome 
of a conference of the members of the firm 
convened to discuss the practicability of 
placing a one-volume dictionary on the 
market. Past experience had taught the 
editor that when men consulted dictionaries 
they did so primarily to find out three of the 
five things stated above: first, how a word was 
spelt ; - secondly, how it was pronounced; and 
thirdly, what was its meaning. He was not 
blind to the fact that a certain percentage of 
men are interested also in the ‘derivation of 
words; but in his judgment—and the result 
may be said to have proved that he was right— 
this was only a small percentage. So he 
determined to place the etymology of all the 
words treated after the definition rather than 
before it. Ease of consultation was to be the 
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` keystone of the new work. Its definitions were 
to be definitions of the day, and radical change 
was to be made in the order of these. Order of 
usage was to supersede the old-time chrono- 
logical order ; less important derivatives were to 
be grouped under the parent word ; in fact, every- 
thing was to be of the handiest, and the best in 
literature, in the sciences, and in the arts. 
Soon after the work was determined on, the com- 
pilation of the vocabulary was begun, and this 
alone afforded overa year’s occupation to the score 
ofcompilers engaged. The moving spirit of 
this enterprise sought editors from among the 
scholars of the English -speaking world; he 
invited criticism and employed specialists until 
he secured a staff which numbered 250 persons. 
To ensure a comprehensive vocabulary, he 
engaged in addition more than 530 special 
readers for quotations, who surveyed the entire 
English literature and placed the result of their 
researches at the disposal of the definers and 
editors of his work. 

Before the work of defining was actually 
begun, capable men and women were sought, 
the plan was explained to them, and each one 
was trained to do the work, and, incidentally, I 
may state that for two years I did the training. 
The work was subdivided and assigned to 
distinct classes of words, so that all the terms 
in any one science or art were entrusted to an 
expert. In this way rapid progress was made. 

' In compiling the vocabulary, each word was 
copied on a separate and otherwise blank card, 
and the cards were strung together in packets 
of twenty-five. In this form four packets (100 
words) were handed to a definer, who was 
responsible for the first work—the basis of 
the enterprise. With dictionaries immediately 
before him, usually seven in number, and other 
reference books available, he created a definition 
that did not infringe the rights of any one of 
the books, to which, to avoid errors, he made 
constant and careful reference. This work 
gave steady employment to forty definers. 

Next, quotations were selected to illustrate 
the various meanings of words. These quota- 
tions were verified and edited, then attached to 
the work of the definer before it was handed 
to the reviewer for inspection. After this the 
definitions and quotations were typewritten, 
the typewritten proof read and held for final 
revision. This final revision completed, the 
work was prepared for the printer. 

The next stage through which the work was 
put was that of composition. Printing-office 
proofs were struck, and the last of these, with 
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the proof-readers’ queries and the copy, was 
sent to the editorial rooms, where the queries 
were answered, the proof returned, and the 
copy filed away. After this proof was corrected 
a second was sent to the editorial rooms, but 
in addition 250 impressions of it were forwarded 
to the ‘correspondence ” department, which 
sent a copy to each of the various authorities 
who were to pass the work finally. These 
proofs were despatched over all the English- 
speaking world. 

Each of these authorities examined such 
words as came within the scope of his learning, 
and, if need be, corrected them, and returned 
the proof sent him signed and approved. On 
their receipt at the editorial rooms each set of 
proofs was handed to a transcribing department, 
to the head of which was given a duplicate 
galley proof pasted on a sheet of linen folio, and 
upon these sheets every one of the experts’ 
corrections was transcribed. This work once 
completed, the sheet was transferred to the 
associate editors for editing, and then it was 
sent to the illustration department, where the 
positions of. the engravings that embellished the 
volume were indicated. 

To guard against error, the pronunciations 
and etymologies were again verified, then the 
sheet was sent to the compounders and proof- 
readers, who perfected their work, and thereafter 
it went before the managing editor, and finally 
also under the keen observation of the editor- 
in-chief, who supervised every line of the work. 
This editorial work concluded, the galleys were 
next made up into pages, which were proved 
two or three times before being cast into plates, 
and here, with the exception of the imposition 
and printing, the work came to an end. 

The making of a modern dictionary is no- 
small enterprise. Embarking on such an 
undertaking requires thousands of dollars to 
assure success. Funds are needed to an almost 
unbounded extent—one work cost the publisher 
as much as $400,000 and the work was complete 
only as far as the letter E. With Dr. Funk’s 
work things were different. Notwithstanding 
the panic of 1898 ; notwithstanding the financial 
stringency existing at that time, the publishers 
poured money unsparingly into the mill that 
was to grind out the work which was to establish 
their reputation as the producers of big things, 
and within five years from the start the work 
was finished. 

In the field of chromatics Dr. Funk was not 
slow to see the immense value of a standard of 
colours if such could be established. With this 
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idea in mind he summoned to his aid professors 
in physics, and with their assistance and that of 
a large number of manufacturers of colours and 
coloured goods, produced the first effective 
‘standard of colours known. By reducing the 
entire subject to units and building up there- 
from, this system enables anyone at one end of 
the world who wishes to order goods of a definite 
colour from one at the other to do so with the 
positive assurance that he will get what he 
needs. This feature alone is one of the master 
features of Dr. Funk’s work, and one which 
‘should make it of inestimable value to indus- 
frial commerce. To investigate the entire 
subject no less than $5,000 were spent for 
preliminary work, and by the time the neces- 
sary formulas were produced, put into type, 
and supplemented by a plate of typical colours, 
another $5,000 were sunk—$10,000 spent to 
achieve something that had never before been 
attempted in lexicography. 

Ours is an age of specialised knowledge, an 
age in which no man can know all, but one in 
which many minds may, by specialisation, en- 
compass the realm of the knowable and present 
it to the world: for the benefit of their fellow 
men and women. For this reason the aid of 
scholars and of specialists is commonly resorted 
to when some great literary enterprise is to be 
undertaken. During the past four years my 
time has been occupied in managing the pro- 
duction of the New Standard Dictionary of the 
English Language. Typographically the work 
has been produced entirely by the means of 
typesetting and typecasting machinery. Some 
idea of the vastness of the enterprise under- 
taken may be obtained from’ the following 
records of the work, as it advanced towards 
completion. The total number of words 
critically examined, revised, or defined in the 
course of making the New Standard was 518,000. 
Of these, 68,000 were rejected as (1) dead be- 
yond all possibility of revival, (2) obsolescent, 
(3) as of little or no value, or (4) of such rare 
or specific. use as to be manifestly outside of 
the pale of a dictionary designed for popular 
and practical use. The vocabulary of the 
dictionary consists of 450,000 terms, 65,000 
proper names—Biblical, bibliographical, bio- 
graphical, geographical, mythological, personal, 
etc.—32,000 quotations illustrative of the uses 
of words, or often encyclopedic, and, adding 
valuable information to the definitions, 23,000 
synonyms, contrasted and compared so as to 
afford readers and writers an exact guide to the 
fine distinctions in the meanings of words, and 
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5,000 antonyms, or antitheses, or counter 
terms. 

The contents of the New Standard Dictionary — 
passed before many pairs of eyes before 
the plates were ready for printing. From 
the copy to the printed sheet, there passed 
before my own matter sufficient to make no 
fewer than 2,952 printed pages, each of which - 
contained an average of 3,400 words, com- 
prising the vocabulary terms and the words 
used to define them. Multiply the number of 
type pages, 2,952, by the average number of 
words on the printed page, 3,400, and you get a 
total of 10,036,800 words which passed under 
editorial scrutiny six times—(1) copy; (2) galley- 
proof; (8) page-proof; (4) plate-proof; (5) revised 
plate-proof; (6) press-sheet. Multiply 10,036,800 
words by 6, and you get a grand total of 
60,220,800 words. Reduce these words to their 
units—letters--computation yields an average 
of 5,242 letters in each of the three columns of 
the New Standard Dictionary, or 15,726 letters 
per page. Multiply this number by the 2,952 
pages of text in the book, and the result is a 
total of 46,423,152 letters, figures\or other 
symbols, in the entire work, which, multiplied 
by 6 (the number of times these letters 
passed under supervision), yields a grand total 
of 278,538,912 typographical symbols of all 
kinds. 

The work of making the New Standard 
Dictionary involved the handling, in the éditorial 
rooms, of 145,944 sheets of copy, the work of 
380 specialists and other scholars, which kept 
eight machine operators steadily occupied more 
than two years “ playing ” especially-designed 
keyboards, each of which contained 225 different 
keys. The number of ems played daily by each 
operator averaged 20,000. In addition to the. 
operators referred to, there were engaged on the 
typographical end of the work, six.casters in 
charge of 12 casting-machines (which cast 
24,000 ems per day), 86 correctors, make-up 
men, foundry moulders, stone hands, and plate 
finishers, eight printers’ proof-readers and six 
copyholders. These persons, 59 in all, were 
kept employed for three years and seven 
months, during which time they handled more 
than 51,000 Ibs. (over 25 tons) of type, more-than 
7,000 definitive pictorial illustrations presenting 
10,914 separate figures, which serve to illustrate 
several thousand distinct parts. 

Four thousand and ten reams of paper, weigh- 
ing 380,785 lbs., were used, and from 14 to 18 
printing presses were run continuously for four 
and a half months to print the first’ edition of 
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20,000 copies. Independent of these was the 
lithographer’s work, which occupied several 
additional presses for a like period of time. 

The cost of producing the new work has 
exceeded $425,000, which, added to the initial 
cost of the Standard Dictionary, $1,100,000, 
entitles the publishers to the distinction of 
having erected to the memory of their former 
president, the late Dr. Isaac K. Funk, a monu- 
ment full worthy of his sagacity as a man and 
of his ripe erudition as a scholar. 


THE SCIENTIFIC STUDY OF 
BUSINESS ORGANISATION.* 
Faculties of Commerce in our universities are 
designed to provide university education mainly 
for the Employer Class, the persons who are to 
control and direct business enterprises. In their 
programme of studies an important place should 


be allotted to the scientific study of modern . 


Business Organisation. Apart from this purely 
educational value, the study has great practical 
importance from wider standpoints, viz.— (i.) the 
profitable development of large-scale business in 
British industry and commerce, and (ii.) the 
application of economic science to the changing 
structure of business under modern conditions. 
The paper pointed out how this branch of study 
suffers in these countries from a lack of authentic 
material in the form of analysed examples of 
actual business organisation based on British 
practice and experience. At present we have to 
look to American business men and to American 
universities for guidance in this study. This 
position is unsatisfactory ; for American business 
organisation and practice differ in some important 
respects from British organisation and practice, 
and the interpretation of this difference is itself a 
curiously interesting economic problem. The 
writer advocated concerted action to procure the 
required materials from the actual working 
organisations of typical British businesses. 
Modern Business Organisation, as a subject for 
study, includes the following five branches, viz.: 
(a) Forms of the Business Authority, classified into 
types by noting the way legal responsibility is 
fixed, with the merits and limitations of each type. 
The controlling authority undergoes transformation 
into new forms as the scale of the business grows 
larger. (b) The internal Industrial Organisation 
of the individual business. The proper Location, 
Lay-out, and Equipment of the plant. This 
establishes a departmental organisation and inter- 
relation for each step in the movement of a 
product through the factory from raw material up 
to finished units of output. (c) The internal Staff 
Organisation of the individual business. There is 
not merely a division of labour, but a division of 
function and a sub-division of authority. This 
sets up a departmental organisation and inter- 


* Abstract of a paper read before the Section of Economic 
Science and Statistics of the British Association by Professor 
C. H. Oldham. 
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relation from the head management right down to 
the last man who is to be possessed of authority. 
(2) Forms of Combinations between many indi- 
vidual firms, in order to regulate or to restrict 
competition: the descriptive side of what is loosely 
called the “Trust Movement” in industry. 
(e) Modern institutions organised for handling 
questions in dispute between Employer and 
Employed: such as Trade Unions, Employers’ 
Federations, Conciliation Boards, &c. 

Of course, Business Organisation stands to 
Business Policy very much as Anatomy stands to 
Physiology : the one is structure, the other function. 
The study of both, in their general principles, is 
essential to the Higher Commercial Education. 
But this paper is concerned with the former only. 

The central problems of Business Organisation 
have to do with Staff Organisation and the sub- 
division into Departments. The scientific clue to 
departmental division lies in the practical fact 
that different stages in the making or the market- 
ing of goods require widely diverse experiences in 
the authorities that control those stages. In any 
properly organised business it is possible to exhibit 
by a chart on paper the departmental divisions in 
such a way as to show how the authorities governing 
different departments are related to the industrial 
body as a whole; in other words, to show exactly 
where each authority is related to the others, and 
how far each authority may extend in the business. 

Now, we can find in American text-books the 
Organisation Charts of many different types of 
business; for examples, an American railroad 
company, a large meat-packers’ business, a ship- 
building yard, a typewriter (or motor-car) manu- 
facturing company, &c. One learns from them 
that, while all factories are not alike, the principles 
of the accounting system used by one are applicable 
to another: the details may vary, but not the 
principles. Any business man, by following a 
similar analysis, can put down on paper the actual, 
or ideal, Organisation Chart for his own special 
business. This Chart will express all the mutual 
relations governing the organisation of his business; 
it will show clearly the very foundation upon 
which all the authorities, the accounting system, 
and the business operations are based and con- 
ducted. But the grand impediment to the study of 
Business Organisation in this country is the com- 
plete absence from our text-books of Organisation 
Charts stating the actual facts of the working 
organisation of representative British businesses 
of various types and dimensions. It is well known 
that large-scale production ceases to be profitable 
when its organisation becomes unmanageable: the 
limit to the size of the business-unit is fixed by the 
ability for administration. But this ability can 
be greatly extended by the scientific study of 
Business Organisation. 

The paper was illustrated by lantern-slides 
showing the Organisation Charts of various types 
of businesses, and the method of analysing such 
“charts when problems of business administration 
raise fresh issues in Business Organisation. 
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THE GREEK CURRANT INDUSTRY. 
Greece has practically a world monopoly in the 
cultivation of currants. Efforts have been made 
to grow the currant in other countries, but thus 
far without appreciable success. The Greek currant 
belongs to the grape family, being a sort of small, 
seedless, and very sweet grape, growing upon a 
vine like the ordinary grape. Its cultivation is 
confined to the Peloponnesus and the lower Ionian 
Isles, and constitutes the chief agricultural 
industry of these districts, Currant cultivation is 
not different essentially from vine cultivation in 
general, The currant stocks are set in the fields 
in rows about four feet apart, the stocks being the 
same distance apart in the rows. A currant stock 
begins to bear fruit in quantities after four years, 
and its life is indefinite. The stock is pruned back 
every year, almost the entire new growth being cut 
away. The American Consul at Patras says that 
an interesting and common practice among currant- 
growers is what is termed “ringing ”; that is, a 
sharp knife is passed about the stock a few inches 
above the ground, severing the bark entirely around 
the stock. According to the vinegrowers, the 
“ringing” has the effect of greatly increasing the 
yield. It is claimed that a vineyard which in an 
“« unringed ” state produces three hundred pounds 
per stremma (‘2471 acre), can be made to produce 
one thousand pounds by “ ringing.” This, however, 
_is-at the sacrifice of the quality of the fruit, the 
currant of the“ unringed’’ stock being smaller, much 
sweeter, and more aromatic, commanding a fancy 
price on the market. Practically all soil treatment 
is carried on by manual labour, both on account 
of the nature of the treatment and the difficulty of 
using machinery among the vines. In January 
and February of each year the soil is pulled away 
from the root of the vine to a depth of six inches. 
This serves a threefold purpose, according to the 
growers. It catches and holds in the earth the 
later rains—an important item in a country where 
rain rarely falls from April to September; again, 
it lets in the air and sun to the roots of the vine, 
and aerates the soil; thirdly, it tends to kill any 
disease of the root by exposure. The soil is left in 
this condition through the early spring, being 
gradually worked back to the root of the vine. 
Special treatment of the vines is required in order 
to combat the great enemy of the currant, 
peronospora. This disease is a fungous growth 
which appears as whitish mould on the underside 
of the leaf, and eats through. Hot, damp weather 
encourages the disease, and when the rains are late 
in spring the crop suffers. In order to keep down 
the disease the growers spray the vines two or 
three times during the season with a two per cent. 


solution of sulphate of copper, using hand-sprays. — 


Later, in the spring and early summer, when the 
rains are past, they also sprinkle dry sulphur upon 
the leaves. All treatment is finished in June. 
Then the vineyards are left to lie in the sun during 
the cloudless months of July and August. By 
the end of August the currants are ripe. 


then spread upon drying floors to cure. The 
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‘‘ drying floors ” are no more than patches of earth 
that have been cleared and swept. On these the 
fruit is placed and stirred from time to time until 
entirely dried. It is then put in sacks and sent to 
market. By the first days of September all the 
crop has been harvested, dried, and made ready. 
for market. ' 


ARTS AND CRAFTS. 

The Work of the L.C.C. Central School of Aris 
and Crafis.—The exhibition of students’ work 
held at the Central School of Arts and Crafts, 
Southampton Row, at the beginning of the, 
autumn session, though interesting in its way, 
was in some respects rather disappointing. It 
revealed, indeed, industry and a quite good level 
of accomplishment on the part of some of the 
students, but in some subjects it was rather 
difficult to see to what their work was going to 
lead. There is, of course, a difficulty in judging 
work done at a school of this kind when it is 
shown, as seems to be the habit at school exhibi- 
tions, with nothing to indicate the standing of the 
student who executes it or the length of time 
during which he has studied at the school. At the 
Central School a few exhibits were definitely stated 
to be the work of boys in the trade classes, but with 
this exception it was only previous personal know- 
ledge which enabled the outsider to discover that a 
bona fide student in some class is a craftsman well ` 
known in another branch of work, or a teacher 
with years of experience behind him. Once that | 
has dawned upon the visitor it is almost inevitable 
that he should expect from other students, who 
are perhaps quite beginners, a greater accom- 
plishment than is really reasonable, under the 
impression that they, too, are old stagers. This 
may be an almost necessary state of affairs, in 
view of the difficulties of classification, but it is 
a serious drawback, not only to the critic but 
to the would-be student. The point about the 
show which really made one feel rather sad was 
that as a rule it was those classes which 
had least bearing on the larger industries of the 
country in which on the whole the best work 
was shown. Of the excellence of much of the 
illumination and script it would be difficult to 
speak too highly, buf the demand for work of this 
kind is not very great. The stitchery of some 
of the needlework was beautiful, and here and 
there a feature was embroidered with great taste 
or with a real appreciation of colour values, but 
the embroidery generally was not of the kind at 
which it is possible for people to earn a living, 
even of the most modest description, and at times 
the good execution was wasted on right-down bad 
drawing. The bookbinding (leather bookbinding, 
of course) was good, and so was most of the other 
work connected with book illustration and produc- 
tion; some of the metalwork, too, was satisfactory 
school work, though occasionally the students in 
the trade classes had been allowed to make fairly 
elaborate studies of things which were quite 
obviously above their powers. The woodcarving, 
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-on the other hand, was decidedly poor, and the 
quality of the design for cotton prints and other 
industrial purposes made one sympathise with the 
manufacturers who are complaining of the poverty 
of the patterns now being offered to them. The 

‘schools have a difficult problem before them and 
they are trying to grapple with it, but they hardly 
seem as yet to be within measurable distance of 
solving it, 


The Board of Education Examinations.—The 
publication of the report on the new Board of 
_ Education Examinatidns in Industrial Design has 
-= -been the signal for even more outery than usual. 
The examiners’ complaint that the written papers 
were more satisfactorily dealt with than the 
practical work (which has caused some dissatisfac- 
tion) seems however really to point, not so much 
to captiousness on their part, as to the wrong 
stamp of student having sat for the examinations. 
The true source of the trouble seems to be that no 
one appears quite to know what the new examina- 
_ tions mean or whether they are going to be of 
. any practical use. At present really competent 
teachers of the technical side of the artistic crafts 
can get work without certificates, and are: not 
-apparently going to bother to take examinations. 
If, at some future date, the Board means to 
demand a certificate of success in these examina- 
tions from teachers of this type the situation may 
. be different. Meanwhile, there is a pretty general 
feeling of distrust as to the value of an examination 
in which the same syllabus is made to serve for so 
many subjects. There is, to say the least of it, a 
_ certain incongruity in making, say, students who 
are carvers or metalworkers answer questions on 
the ‘“‘drop repeat,” and so long as information 
quite off their own lines.is expected from them, 
‘and a knowledge of the figure is demanded from 
workers in whose trade figurework is seldom asked 
for, it seems probable that the examinations will 
attract just the type of person for whom they are 
not intended. 


Decoration at the Ideal Home.—The Ideal Home 
Exhibition provided an opportunity of seeing what 
the shopkeepers at any rate consider the direction 
in which decoration is at present tending. Perhaps 
the most striking feature of the exhibition was the 
number of rooms designed in some historic style, 
Such exotic, if interesting, exhibits as a Chinese or 
a Pompeian room are, it is to be hoped, designed 
rather with a view to attracting attention at an ex- 
hibition than to practical politics, but the quantity 
of exhibits which adhered fairly closely to a given 
period shows the line along which fashion is moving. 
Another interesting feature is the prevalence of 
Chinese or old English designs upon black back- 
grounds. Manufacturers do not seem to find that 
there is so far a very large demand for hangings or 

` wallcoverings printed in bright colours on a black 
ground, but this kind of decoration is certainly 
appealing for the moment to the middleman, and 
the black background is finding its way into the 


OURNAL OF THE ROYAL SOCIETY OF ARTS, 


vi 


October 24, 1913. 


ordinary home, at any rate for covers and the like. 
The most up-to-date piece of decoration at Olympia . 
was the sitting-room decorated and furnished by 
the Omega Workshops, Ltd., to which attention 
was drawn in last week’s Journal. . The paintings 
on the walls do indeed, after prolonged inspec- 
tion, suggest, as the catalogue says, ‘‘ the 
movements of the dance,” and will doubtless 
appeal to those thoroughly convinced of the 
soundness of what seems to be a translation into 
decorative terms of the futurist ideal, but the effect 
upon the ordinary observer of the form and the 
colour-scheme was to make him thankful that this _ 
must surely, as its name implies, be the last phase 
of the movement which it represents, and that we 
need expect nothing more weird inthe future. The 
Belgian rooms showed the most modern develop-. 
ment of Belgian art, and were some of them up- 
holstered in printed linens, which brought to mind 
the newest French and German work, but the effect 
of a very startling, rather crudely-printed pattern, 
not only used as wallhangings but repeated on 
the furniture, was not happy. One felt that the 
designer had been feeling after something fresh that 
had not quite succeeded. The French rooms were 
quite abreast of the times, though not in any way 
very startling, and were remarkable for the skill 
with which the grain of the wood had been utilised 
for decorative effect as an important feature in the 
furniture. It is interesting to note how much 
more account is being taken of this factor than 
formerly, both in England and abroad. 


Russian Peasant Industries—Russian peasant 
industries are fairly well known in England, but it 
is seldom that so good an opportunity occurs of 
inspecting them as that afforded by the Russian 
Village and the Russian rooms at Olympia. The 
rooms in particular were helpful as explaining the 
use of objects, such as oddly-shaped pieces of 
embroidery and carving which we constantly see 
over here and cannot ordinarily place. It was 
interesting also to notice how the Russian carved 
work, which strikes us sometimes as rather over- 
ornamented, looks perfectly satisfactory when seen, 
not as, say, a single chair in alien surroundings, 
but as the furniture of a whole room. The room, 
farnished entirely in lacquer work, would be of 
course quite unfit for reproduction in Western © 
Europe, but it had a character all its own, 
and would probably have seemed just. the right- 
thing in Russia. Most people are familiar with 
Russian woodwork, jewellery, embroidery and 
weaving, and the exhibition did not provide much 
that was very fresh in these crafts, but it included 
precious-stone cutting, iron casting, pottery and 
leatherwork which are less well known; and the 
collection of these various crafts at one exhibition _ 
helped one to understand the enormous range of 
peasant craft work in Russia and to realise how, 
owing to the extent of the Russian empire, it — 
comprises work of widely different character—some 
of it recalling the Scandinavian arts and crafts 


whilst some is quite Eastern in character. — 
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OBITUARY. 


JOHN Frrcuson, C.M.G.—The death took place 
on the 17th inst. of Mr. John Ferguson, C.M.G., 
of Ceylon. He was born at Tain, Ross-shire, in 
1842, and, after being educated at Tain Academy, 
in 1859 he started life as a journalist in Inverness. 
Two years later he came to London for a few 
months, and then proceeded to Colombo to join his 
uncle, who was proprietor of the bi-weekly Observer. 
A few years later this paper was converted into a 
daily, and in 1892, on the death of his uncle, Mr. 
John Ferguson became its sole proprietor. He 
also acted for many years as Colombo correspondent 
of the Times. 

In addition to his journalistic work, Mr. Fer- 
guson edited the ‘Ceylon Handbook and Directory,” 
which, under his charge, grew into an annual of 
some 1,800 pages, and came to be recognised as a 
very valuable book of reference. He also pub- 
lished “ Ceylon in 1883,” a work which was several 
times revised and brought up to date. In 1881 he 
founded the Tropical Agriculturist, which rapidly 


acquired a wide circulation and a high reputation. 


He continued to edit it until 1905, when he handed 
it over to the head of the Botanical Gardens as 


the organ of the Agricultural Society of Ceylon.. 


A complete set of this work he presented to the 
Society’s library. 

Mr. Ferguson took a deep interest in the public 
affairs of Ceylon. He was prominent in agitations 
against the opium traffic, for the reform of the 
spirit monopoly, and the extension of the privileges 
of the Legislature. In 1903 he was nominated the 
general European representative on the Legislative 
Council, and he retained his seat until he gave up 
public life in 1908. 

Mr. Ferguson read two papers before the Colonial 
Section of the Society, the first in 1899, on ‘‘ Old 
and New Colombo,” for which he received a silver 
medal, and the second in 1909, on ‘‘Ceylon: its 
Industries and Material Progress.” He also took 
part in discussions on several occasions. He 
became a life member of the Society in 1900. 


NOTES ON BOOKS. 


THE ART OF THE GREAT MASTERS AS EXEMPLIFIED 
By DRAWINGS IN THE COLLECTION oF EMILE 
Wauters. By Frederic Lees. London: Samp- 
son Low, Marston & Co., Ltd. £2 12s. 6d. net. 
The collection of drawings in the possession of 

the distinguished painter, M. Emile Wauters, is, of 

course, well known to connoisseurs, He has been 
engaged for some fifty years in gathering them 
together, and his library in Paris is probably one 


- of the best on the subject to be found anywhere. 


These materials have been placed at the disposal 
of Mr. Lees, and the present sumptuous volume -is 
the result of his researches. 

The main object of the book is to raise a counter- 
blast against the theories of those ‘‘ who, in their 
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enthusiasm for the works of certain French painters, 
whose drawing is as poor as their colouring is 
execrable, would have us believe that ‘l’art com- 
mence à la déformation.” Mr. Lees’s method is 
to show that if there was one gift that marked the 
great masters it was the power to draw—not to 
deform. He gives us here nearly 200 drawings by 
Michel Angelo, da Vinci, Raphael, Correggio, 
Tintoretto, Paolo Veronese, Dürer, Holbein, 
Rubens, Rembrandt, and many more of the 
masters ; these illustrations are admirably repro- 
duced, and they not only prove Mr. Lees’s thesis, 
but provide a mass of most interesting material 
for the serious student of drawing. 


DRAINAGE AND Sanitation. By E. H. Blake. 
London: B. T. Batsford. 10s. net. . 


The aim of this volume is to give a complete 
exposition of the conditions necessary to secure 
healthy buildings. _ It discusses their surround- 
ings and construction, their ventilation, heating, 
lighting, and water and waste services. The 
scheme, it will be seen, is very thorough, and it 
has been very thoroughly carried out by the 
author. The first chapter deals with the environ- 
ments of a building, climate, rainfall, aspect, and 
so forth; we then pass to the planning of the , 
building, the methods of preventing dampness, 
etc., and securing thorough ventilation. The very 
important subjects of water-supply and drainage 
are treated at considerable length, a specially in- 
teresting feature being the comments on the eight 
reports of the Royal Commission on Sewage Dis- 
posal. A useful chapter describes the various 
materials used in sanitary work, and after another 
on refuse disposal, street cleansing, and smoke 
abatement, the volume is brought to an end with 
a section of legal notes, describing the statutory 
enactments governing sanitary matters, sanitary 
authorities, etc. 

Mr. Blake writes from a very full knowledge, 
both theoretical and practical, of his subject, and 
the text is illustrated by nearly 400 illustrations, 
which have been specially drawn by himself. 


GENERAL NOTES. 


GERMAN OYSTER CULTURE.—The German oyster 
fishery lies between the west coast of Schleswig- 
Holstein and the North Frisian Islands in the sea 
called Wattenmeer. It covers about 5,000 acres. 
Previous to 1866 it was the monopoly for centuries 
of the Danish kings, but in that year it came into 
the possession of Prussia. Hitherto the domestic . 


~ oyster has not found favour in Germany; the 


varieties called for in restaurants are English 
natives and “ Holländer.” A steamer and three 
sailing vessels are used on the Prussian oyster 
banks, while a motor boat takes care of the 
transport. All oysters are brought to List, on the 
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island of Sylt, where they are carefully sorted into 
marketable and immature oysters. The marketable 
are then placed in large iron tanks or basins lined 
with concrete. These basins are each 1,435 square 
yards in size, and are provided with an arrangement 
by which, through a long pipe at each flood tide, 
fresh water is admitted into the basins. At ebb 
tide the receptacles empty themselves. The 
oysters receive enough nourishment from the water 
to be further developed. The oysters too young 
for marketing are divided into three sizes and 
planted at different places on the sea bottom. The 
most favourable places on the banks are those 
where the current is strongest and brings with it 
the greatest amount of nourishment. Here the 
largest sized oysters are fattened, while the smaller 
sizes are planted in places where the current is 
not so strong, and which cannot carry them away. 


Tue TURKISH Corron INDUSTRY. — Among 
Turkey’s valuable crops a prominent place must 
be conceded to cotton. The cotton - growing 
industry of Turkey has not as yet regained the 
position it occupied at the close of the Civil War 
in America, which gave such a remarkable impetus 
to cotton-growing in the Levant. In 1865 Turkey 
produced approximately 240,000 bales. The in- 
dustry, however, is now taking a fresh start and 
advancing on a sounder basis than fifty years ago. 
Between 1870 and 1905 there was no cotton grown 
in Turkey worthy of mention, and it is only during 
the last decade that the industry has revived. In 
the Cicilian plain, in 1912, 115,000 bales were 
produced as against 80,000 in 1911; in the Smyrna 
district 35,000 bales as against 40,000 in 1911, the 
decrease being due to drought; in Macedonia 
8,000 bales as against 7,000 in 1911, the decrease 
having been caused by the improved demand for 
tobacco; in the Aleppo district 15,000 bales as 
against 12000 in 1911; in Armenia 2,500 bales. 
This last figure is slightly below normal. Figures 
cannot be obtained regarding the cotton crops of 
Palestine and Mesopotamia, but it is believed to 

ə reasonable to estimate Turkey’s total cotton 
output in 1912 at about 200,000 bales. In Turkey, 
Egyptian and American cotton are cultivated with 
indifferent success as yet, and the main product is 
a short fibre variety and rather coarse. The bulk 
of the crop goes abroad, Austria, Italy, Germany, 
‘Spain and France being the principal buyers. 
Messina in 1912 exported 65,000 bales, valued at 
£650,000. Cotton goods manufacturing is still in 
its infancy in Turkey. 


THE PRODUCTION OF SPANISH “OJEN.” — The 
liquor manufactured in the district of Malaga 
called “ ojen,” which has begun to meet with some 
favour in countries other than Spain, is really a 
sweet anisette, colourless and containing 38 to 40 
per cent..of alcohol. The ordinary anisette—the 
Spanish national drink, “ aguardiente ’—is dry, 
ojen being exactly the same liquor sweetened. Its 
name is taken from a town near Malaga, where 
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many years ago it was first made on an important 
scale, and so far as is known the name is still in 
Spain practically confined to the sweet anisette 
made in the district of Malaga. Genuine ojen is 
made only by distilling the spirits of wine with 
aniseed, syrup of sugar being added afterwards. 
What is called in Spanish the ‘‘cold process” 
produces an inferior beverage, and its use is illegal. 
By this method essence of aniseed is simply added 
to the other ingredients. Ojen, like absinthe, has ` 
the property of turning a milky-white or opal-like 
colour upon the addition of water, and as it, more- 
over, somewhat resembles absinthe in taste, there 
seems to be a growing demand for it. 


Tue Mantoc.—In the greater part of Brazil 
manioc meal replaces bread, while in Europe also 


a considerable quantity of dried manioc is used in 


the manufacture of alcohol. The cultivation of 
this crop is, therefore, one of great importance to 
Brazil. The whole coast-line of Brazil to the 
mountains, according to Dr. J. R. Monteiro de 
Silva, produces manioc, which constitutes the best 
and most lucrative of crops for the small land- 
holder. The best kinds of manioc meal or starch, 
obtainable in the State of Espirito Santo and in 
the north of the State of Rio, are: the cambaia, 
the cambainha, the capanema, the saracura, the 
manioc of sertao, the pury, the mamao, the 
manociguassu, that grow wild and are only good 
for the manufacture of meal. The kinds nared 
Aypim are called as follows: ‘‘pio” of Chili, 
poquim, castellinho or sinha, gemma de ovo, pão 
riscado and manioc veado or black. At the period 
of budding these plants are full of water, and are 
neither good to eat nor fit for the manufacture of 
meal. In sandy ground the tubers can remain 
underground for eight years in a perfect state. In 
virgin or fertile ground one year is sufficient for a 
manioc plantation to yield a harvest sufficient for 
the manufacture of meal or starch; and when the 
ground is exhausted, more than one year and a 
half or two years is never necessary. When the 
manioc plantation is in good condition, twelve 
combainha plants twelve years old should produce 
a sack of meal measuring eighty litres. Two green 
manioc plants, of two or three years, are too great 
a load for a robust man. Five hectares of ground 
are able to contain a plantation of manioc pro- 
ducing in the second year a thousand sacks of 
meal and a hundred sacks of starch. A manioc 
plantation does not require much upkeep nor 
great expense. The months of March, August and 
September are best for the planting of manioc, A 
branch with three or four buds is planted. The 
best and most important feature of the manioc in- 
dustry is its exportation in dried pieces, which the 
European markets insist on for the manufacture 
of alcohol. Only a short time ago the great manu- 
factories of Triest proposed to buy manioc scrapings 
at the rate of 250 marks per ton. Manioc tapioca 
is already an article of important consumption in - 
Europe. Manioc starch, which is superior to rice 
starch, should also be introduced. 
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NOTICES. 


STOCK PRIZE. 


- The Council of the Royal Society of Arts are 
prepared to offer, under the terms of the 
Stock Trust, the Society’s Gold Medal, or a 
prize of £20, for competition amongst students 
of the Schools of Art of the United Kingdom, 
at the Annual Competition to be held in 
1914, 


The prize is offered for the best set of 
original designs for an architectural decora- 
‘tion, to be carried out in painting, stucco, 
carving, mosaic, or any other process. 


This architectural decoration is to be for the 
side of a room or a hall, a ceiling, the apse or 
side of the chancel of a church, or any suitable 
part of the interior of a building. 


The designs must be on imperial sheets. 
Each set must consist at least of a coloured 
drawing to scale of the whole design of decora- 
tion, and two coloured drawings of details on 
separate imperial sheets. Mere patterns or 
sketches of details, without the mouldings or 
borders necessary to make up a complete 
decorative scheme, will not be taken into con- 
sideration. The designs must have been made 


during the twelve months immediately preceding - 


the date of the competition. 


The prize will be awarded on the report of 
the examiners in the National Competition of 
the Board of Education. Designs submitted 
for this prize must be sent in with the other 
- works forwarded for the National Competition. 
They must be marked ‘‘ In competition for the 
Stock Prize,” and must comply with the rules 
governing the National Competition as issued 
by the Board of Education. 


_ No candidate who has gained the Stock Prize 
on a previous occasion can again take part in 
the competition. F 


CANTOR LECTURES. 

The Cantor Lectures on “ Antiseptics . and 
Disinfectants,” by Davin SOMMERVILLE, B.A., 
M.D., M.R.C.P., D.P.H., have been reprinted 
from the Jowrnal, and the pamphlet (price one 
shilling) can be obtained on application to the 
Secretary, Royal Society of Arts, John Street, 
Adelphi, London, W.C. 

A full list of the Cantor Lectures which 
have been published separately, and are stil? 
on sale, can also be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURE. 
AERONAUTICS. 

By Proressor J. E. Peraven, D.Sc., F.R.S. 

Lecture I.—Delivered March 31st, 1918. 


INTRODUCTION. | 


During the last two or three years the amount 
of reliable information bearing on aeronautical 
science has been largely extended by practical 
experience, laboratory research and mathe- 
matical investigation. It is now possible to 
undertake the construction of a new machine 
with full confidence that its ultimate perform- 
ance will accord closely with the requirements 
which the designer intended to fulfil. 

In the present lecture I propose, as far as time 
will allow, to summarise the experimental data 


: on which the design of a machine is based. 


* The greater part of the experimental work has been 
carried out at the National Physical Laboratory in this 
country, at the Laboratories of the Champ de Mars and 
Auteuil in France, at the Aeronautical Institutes of Göttingen, 
Koutchino, and at the Italian military experimental station. 
The results will be found recorded in the reports of these. 
institutions and in the following periodicals: I? Aerephile; 
La Technique Aéronautique, Zettsch. fiir Flugtechnik und 
Motorluftschifahrt, Jahrbuch der Motorluftschif Studien- 
gesellschaft, Flight, etc. The numerical values quoted in 
the present lectures are mostly based on the work of the 
National Physical Laboratory and publishedjin the technical 
reports of the Advisory Committee for Aeronautics. 
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-In the second lecture we shall consider various 

„questions on design and construction; and in 

the third we shall deal with the problems which 
present themselves in practice. 


Lirt AND DRIFT. 


Any surface immersed in a fluid in motion 
and inclined to the direction of motion will be 
subjected to a reaction nearly but not quite 
normal to the surface. The component of this 
reaction in the direction of motion is known as 
the drift, and the component in the direction 
perpendicular to this is called the lift. The 
ratio of these components is a measure of the 
efficiency of the surface. 


, Lift in Ibs. per sq. foot 


per hour 


Speed in miles 
-à 


Lift in absolute units. 


~ 
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The lift of any surface is proportional to the 
square of the velocity through the air, to the 
density of the air, and to the area of the surface, 
i L = 05 AV’, 
where C is a constant determined by experiment. 


On the left hand of Fig. 1s the values of C are 
given in absolute units; the right-hand scale 


gives the lift in kilogrammes per square metre . 


for a speed of 1 metre per second, as used by 
most French writers.* 

Fig. 14 enables the lift in lbs. per square foot 
to be read off at any speed. 


Thus, the lift of the Blériot wing at 4° is 0:27- 


absolute units, and projecting this point on any 


O 
Ratio of Lift to Drift 


10 75 25 O O 5 -10 15 20 O 5 10 15 
= Lift in lbs. per sq. foot Inclination of chord (degrees) Inclination of chord ‘degrees) 
FIG. 1A, Fig. 1B. FIG. 10. 


Fie. 1.—LIFT AND EFFICIENCY OF A CURVED WING AND OF A PLANE SURFACE. 


The diagram shows that the curved wing is superior to the plane surface with regard to 


both lift and efficiency. 


The load per square foot which either surface will support is obtained by projecting the 
point on the curve in Fig. 18 corresponding to the angle chosen on to the straight line 
in Fig. 14 corresponding to the flight speed. 


_ For a plane surface the lift is nearly pro- 
portional to the angle up to 15°, the highest 
value of the lift/drift ratio occurs at 4°, and is 
about 7. 

. -In the case of a curved surface it is usual to 
take as the angle of inclination the angle formed 
between the direction of the chord and the 
direction of motion. 

Both the lift and the efficiency of a curved 
surface are in general higher than the corre- 
sponding values for a plane; and a curved 
surface will give some lift even when its chord 
is parallel to the direction of the wind, or its 
angle on the above convention is zero. 
© Hig. 1 gives a direct comparison of the pro 
perties of a plane surface and of a curved one, 
the latter being a. Blériot wing section. 


of the speed lines in Fig. 14 we can read off the 
lift in Ibs: per square foot on the horizontal scale 
of this figure. In the above case we obtain 
3-4 lbs. per square foot at 50 miles, 4:8 at 60, ete. 


Finally, Fig. 1c gives the ratio of lift to drift — 


at the various angles. 
Comparing now the two wings, the superiority 
of the curved surface is at once apparent; its 


Ed 


lift at all angles is somewhat greater, but what - 


‘is more important, the maximum weight it 


will carry per unit thrust—i:e., the maximum 
lift/drift ratio is nearly double that of the plane. 


DISTRIBUTION OF PRESSURE, 
To find the reason for this higher lift and 
efficiency we must turn to Fig. 2 (p. 1067), which 


= See Eiffel, “ La Résistance de Vair et Aviation.” Dunod 
et Pinat, Paris, 1911. E 


r 
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gives the distribution of pressure over the central 
line of a plane and a curved surface respectively. 

In both wings the- greater part of the lift is 
due to the suction on the upper side, but both 
suction and pressure are largor in the case of 
the curved surface. Further, the suction is 
greatest at the front edge where the normal to 
the surface is inclined forward. As a result 
a component exists parallel to the chord in a 
forward direction. This upstream force greatly 
reduces the resistance which the wing opposes 
‘to forward motion. 

As may be seen from the two models on the 
table, the forces are greatest-at the centre of the 
span, and fall off gradually towards the wing 
tips. Close to the tip on the upper face there 
is a nearly uniform suction, while on the lower 
face the pressure falls to zero, or becomes nega- 
tive. This is the result of the vortex motion 
produced by the lateral escape of the air. 


POSITION OF CENTRE OF PRESSURE. 


Turning again to Fig. 2, we see that as the 
angle decreases from 10° to 5° the pressure on 
the plane surface becomes concentrated at its 
forward edge, whereas the maximum ordinate 
in the case of the curved surface moves back- 
wards towards the centre. This change in 
position of the centre of pressure is illustrated in 
Fig. 3 (p. 1068). We shall refer to it again when we 
come to consider questions of equilibrium. For 
the present it is sufficient to say that owing to 
- this backward motion in the centre of pressure 
with decrease of angle, a single curved surface 
is usually unstable.* 


ASPECT RATIO. 


The efficiency of a curved wing decreases 
considerably as the ratio of length to breadth 
or aspect ratio becomes smaller; whereas its 
lift falls also, but less rapidly. For a plane 
surface it is the lift which rapidly decreases, 
whereas efficiency remains nearly constant (see 
_ Figs. 4 and 5, p. 1069). 

Whatever the shape of the wing, its lifting 
power is a direct consequence of the downward 
acceleration which it imparts to the stream of 
air meeting it. The reaction will be propor- 
_tional to the mass of air dealt with per unit time 
and to the change of .velocity of the stream. 
. The mass of air dealt with is in turn proportional 
to the density of the fluid and to the cross- 
sectional area of the stream, and to the distance 


* If the trailing edge of the wing is bent up the motion of 
the centre of pressure may be in the reverse direction, but 
the efficiency and lift of wings with a reflex curvature is 
relatively low. l 
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Distribution of Pressure 
Plane Surface 


+0. 


er Surfac P 
2 % 
Vv 


Direction of wind for all the above diagrams }>—> 

The pressures are in absolute units. ` 

The magnitude, direction and line of action of the 
resultant are represented by the arrows. 

The angle of deviation from the normal to the chord 
is also indicated where it is appreciable. i 


Fic. 2.—DISTRIBUTION .OF PRESSURE OVER 
THE CENTRAL SECTION OF A PLANE AND 
A CURVED WING. 


It will be noted that the intensity of the 

suction on the forward edge of the curved 

wing rises rapidly as the angle of attack 
increases from 5° to 10°. 


travelled per unit time (î.e., the velocity), 80: 


L = Kpa, 
where K is a function of the angle by which the 
direction of the stream is varied, and a is the 
effective cross-sectional area of the stream. - 
Now, at first sight, we might assume that a 
wing ‘surface would deflect a layer of fluid of 
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breadth equal to the span of the wing. Near 
the wing tips, however, a part of the current 
escapes laterally, and this reduces the effective 
breadth of the stream. The proportion of the 
air escaping the action of wing will be greater 
the smaller the aspect ratio; hence the loss of 
lift referred to above. | l 
To explain the effect of a change of aspect 
ratio on the efficiency, we must refer back to 
Fig. 2, and to the models which show the distri- 
bution of pressure over the wing surface. As 
already mentioned, the low resistance of the 
curved wing is due to the fact that the maximum 
positive and negative intensities of pressure fall 


Blériot Wing 


FIG. 3A.—For a Curved Wing. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 31, 1913. 


depth of the stream has practical importance in 
connection with the design of biplanes. 

As will be seen from Fig. 6 (p. 1070) the lift is 
reduced by about 20 percent. when wings are 
placed one above the other at a distance equal 
to their chord, and by more than 30 per cent. 
when the gap is equal to half the chord. The 
reduction in the lift to drift ratio is somewhat 
less. 

In many biplanes the wings are staggered. 
When the upper wing is advanced by a distance 
equal to half the chord the loss in lift efficiency 
is slightly less, about 15 per- cent., for a spacing 
equal to the chord. 


Plane Surfaces 
E D G E 


1 o 
Inclination of chord in degrees 


FIG. 3B.—For a Plane Surface. 


Fig. 3.—Cuance or POSITION oF THE CENTRE OF PRESSURE WITH CHANGE 
OF ANGLE. 


For a curved wing the centre of pressure moves from the centre towards the leading 


edge as the angle increases from 0° to 10°, 


near the forward edge of the wing, and acting 
normally to its surface produce an upstream 
thrust. As may be seen from the model (Eiffel 
wing at 10°), the lateral flow of the air near the 
wing tips tends to distribute the pressure more 
uniformly over the area and to reduce the 
curved wing to the efficiency of the plane one. 
The effect of aspect ratio is apparent at all 
angles, and even when normal to the wind an 
elongated surface will have a greater resistance. 


SPACING OF BIPLANE WINGS. 
I have referred to the cross-sectional area of 
the stream, and we have discussed how its width 
is affected by the wing tips. The effective 


A curved wing is therefore unstable. 


Finally, the wings of some machines are 
placed at a slight dihedral angle with the object 
of increasing the lateral stability. This arrange- 
ment leaves the lift and drift constants practi- 
cally unaltered. 

Wine SECTIONS. 

In Fig. 1 we showed the lift and efficiency of 
a typical curved wing, which represents approxi- 
mately the results obtained from most of the 
wings used in practice. Each shape of wing 
however, will, when tested, give characteristic 
curves indicating higher or lower lift at each 
angle and a definite maximum efficiency. 

The question of the best wing section cannot 


be answered without a detailed study of all the ~ 
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conditions which the flying machine is to be 
designed to fulfil. The following qualities are, 
however, always desirable :— 

l.. A high maximum lift to drift ratio, result- 
ing in a low resistance. 
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equal to the product of the three factors enume- 
rated above.* 


HEAD RESISTANCE. 
We have considered in some detail the resist- 
ance offered by the wing surface. . | i 


Curved Wing 


Lift coefficient absolute 


5 10 15 20 


Ratio of Lift to Drift 


Inclination of chord in degrees 


FIG. 4A. 


FIG. 4B. 


Fig. 4.—EFFECT OF CHANGE oF AspEcT RATIO FOR A 
CURVED WING. 


The lift of a curved surface is nearly constant, but its efficiency 
increases rapidly with the aspect ratio. 


Plane Surface 


° 2 © 
7) À a 


Lift coefficient absolute 
O 
N 


10 15 20 


FIG. 5A. 


Ratio of Lift to Drift 


o 5 10 15 20 
Inclination of chord in degrees 


Fig. 5B. 


‘Fig. 5.—Erreot OF CHANGE OF Aspect RATIO FOR A 
PLANE SURFACE. 


The lift of a plane surface increases with the aspect ratio. 


Its 


efficiency is nearly constant. 


2. A good efficiency over a large angular 
range, which in the completed machine corre- 
sponds to a wide range of speed variation. 

3. A high absolute lift at all angles; for this 
will reduce the supporting area required. 

In Fig. 7 (p. 1071) the principal characteristics 
of various wing sections are tabulated, and in the 
last column the quality is indicated by a number 


* The quality number as given in this table is the product 
of lift at the angle giving the maximum lift to drift ratio 
(K,), the maximum lift K,,, and the percentage reduction in 


speed possible with a drift not exceeding the minimum by 


more than one-third. 
Q = KrK. ` 


This method `of classification is obviously somewhat 
arbitrary but may be useful as a geħeral guide in the 
selection of a wing shape.. 
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In the actual machine the resistance of the 
fuselage and chassis is not less important, and 
we will consider separately the resistance of flat 
normal surfaces of spars, of wires, and of various 
body shapes. 


NORMAL SURFACE. 
According to the elementary Newtonian 
theory the resistance of a normal surface should 


ne 2'AV" or 0-0024 AV? 
in British units for air at 60° F. atmospheric 


pressure. Actually itis about 0: 6.this amount, or 
0-0014 AVe. 


t 


Lift coefficient (absolute) 


Inclination of chord in degrees p 
: Note:- The figures shown thus [0-6] give the Ratio Chord 


Fig. 6A. 
Fic. 6.—BIPLANE WINGS, 
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it has been experimentally verified ; in fact, it 
would clearly give very exaggerated values if 
used, forinstance, to calculate wind pressures on 
the surface of a building. But it indicates that 
in this, as in other cases, the results obtained 
with small models cannot without further dis- 
cussion be applied to the full scale structure. 

Eiffel has shown that the coefficient increases 
with the aspect ratio, being 0:00142 for a ratio 
of 10 and 0-00182 for a ratio of 20. Finally, this 
pressure on a square plate is 45 per cent. greater 
when it is inclined at 35° to the wind than when 
it is normal to the wind. 


oo7 7 
AOAO, 


A 
Ratio of Lift to Drift 


N 


Ga 


FIG. 6B. 


EFFECT OF VERTICAL SPACING. , 


The proximity of the two surfaces decreases both the lift and 
efficiency of the wings. 


The resistance of a square plate varies with the 
dimensions of the plate and the velocity; within 
certain limits, (VL) = 1 to (VL) = 350, it is 
closely represented by 

R=0-00126 (VL)? +-0-0000007 (VL, 
where V is the velocity in feet per second and 
L the linear dimension. 

Thus, a plate 1 in. square tested at 100 ft. per 
second would give a coefficient of 0-00127, a 
plate 1 ft. square 0:00133, and a plate 1 metre 
square 0:00149; and the same plates tested at 
50 ft. per second would give 0-00126, 0:00129, 
and 0:00138. 

The expression is empirical, and cannot safely 
be extrapolated beyond the limits within which 


In aeroplane design, however, though the 
velocities are large, any normal surfaces which 
may occur are necessarily of a small area, and 
it will usually be sufficiently accurate to use a 
constant coefficient, and take the head resistance 
as 0:0014 AV? lb., where A is the area in square 
feet and V the velocity in feet per second. 


STRUTS AND SPARS. 


The resistance of a solid body does not depend 
directly on its volume or its surface, and a strut 
of efficient shape may have 250 times the volume 
and twenty-five times the surface of a strut of 
circular cross-section, and yet offer no greater 
resistance. 
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A circular cross-section is an unsatisfactory 
shape; and the resistance of a lin. ciredlar 
strut per square foot of projected area normal 
to the wind is 5:2 lbs. at 60 ft. per second, or 
about the same as that of a normal plane of 


pa 
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will depend on its strength as a column, and, the 
power which the flying machine will require 
will increase with the weight of the spars as well 
as with their head resistance. The struts will 
bə of equal strength if their moments of 


WING SHAPES AND QUALITY NUMBERS. 
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Fia. 7.—LiIrt AND EFFICIENCY OF VARIOUS WING SHAPES. 


The table gives :— 


1. The shape of the wing section. 

2. The angle at which the efficiency of the wing is greatest and 
the lift co-efficient and efficiency at this angle. 

3. The angle at which the lift is greatest and the lift co-efficient 
and efficiency at this angle. 

4. A numerical constant proportional to the quality of the wing. 


equal size. The resistance of the best shapes is inertia about their axes of symmetry are equal. | 


one-seventh of this. 

In column 2 of Fig. 8(p. 1072) the resistance of 
struts l in. wide of various sections is given in lbs. 
per 100 ft. length at a speed of 60 ft. per second. 
These numbers are not a measure of the efficiency 
of the respective shapes for use in the design of 
an aeroplane, for the size of the spar required 


? 


The thickness for equal strength is given in 
column 3, and the weight per 100 ft. run in- 
column 4. 

The resistance added to the flying machine. 
of which they form a part will be the sum of 
two quantities. 

1, The head resistance of the spars (obtained 
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by multiplying the resistance in column 2 by 
the thickness given in column 3). 


2." The aerodynamic resistance, or the thrust 


required to give a lift equal to their weight. 

As the gliding angle of a fairly good aeroplane 
is one in six, we may take the aerodynamic 
resistance as one-sixth the weight of the spars. 

The sum of these resistances is given in 
column 5.\ ‘These numbers may be taken as 
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diameter of +, and 0-0011 for 3. Stranded 
cables show less alteration with diameter and 
speed. | 

For most purposes it will, however, be suffi- 
ciently accurate to take the resistance of smooth 
wires as 0°00107 AV’, and of stranded ropes or 
cables as 0:00129 AV, where A is the projected 
area normal to the wind, V the velocity in feet and 
seconds; or, more conveniently, R =0-000192 dV’, 


RESISTANCE OF STRUTS 
OF VARIOUS CROSS SECTIONS. 


CROSS SECTIONS 
OF STRUTS. 
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Fic. 8.—RESISTANCE OF STRUTS. 


The numbers in the last column are proportional to the resistance 
which struts of the various sections would have if their size were 


such as to make their strength equal. 


The best section is 


therefore No. 9, and the worst the circular section No. 1. 


proportionate to the effective resistance due to 
the spars of the section given. 


WIRES AND CABLES. 


* The resistance of wires and cables varies 
slightly with the velocity and size, the resistance 
‘of a smooth wire being highest for very small or 
very large values of (Vd), where V is the velocity 
and d the diameter. 

For single smooth wires the resistance co- 
efficient per square foot of projected area normal 
to the stream at a velocity of 50 ft. per second is 
0:00107 for a diameter of 3in., 0-00104 for a 


1 5 ek 


and 0:000231 dV?, where R is the resistance 
per foot run, d the diameter in inches, and V the 
velocity in m.p.h.* 

The stranded wire has, therefore, about nine- 
tenths of the resistance of a flat plate of equal 
normal area. , 

From what has been said above with řegard 
to the resistance of spars, it will be clear that 
the circular section of an ordinary cable or wire 

* The above results are taken from the Report of the 
Advisory Committee, 1910-11, p. 40. Almost identical 


numbers were also obtained at the Göttingen Modellver- 
suchanstalt. 
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is unsatisfactory, and the apparent paradox 
that two wires offer less resistance than one 
is strictly true, provided that the two are 
bound together one behind the other to form an 
approximately elliptical cross-section. 

When an aeroplane is in flight most of the 
wires are in a state of violent vibration, but it has 
been shown experimentally that this does not 
alter the resistance they offer. 


SKIN FRICTION. 


The experimental results originally obtained 
by Zahn have been carefully analysed and 


2 
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parallel to the stream to the head resistance of 
the same plane normal to the stream. The 
value of this coefficient will vary with the 
dimensions of the surface and with the velocity 
of the stream. Lanchester gives 0'006 as suitable 
for a flying machine. . 


Bopy RESISTANCE. 
If not carefully designed, the resistance of 
the body of an aeroplane may seriously affect 
the efficiency of the entire machine. A smooth, 


fish-shaped outline has an extraordinarily low 
resistance, which, in spite of its elongated 


a 


R=0000164 A 


R=0000165 A‘22 yt86 


R=0000142 A`?’ v 


1-86 


Hic. 9.—RESISTANCE OF VARIOUS Bopy SHAPES. 


The formule gives the resistance in lbs. of the figures of revolution 

of which the outlines in the diagram are the projection. A 

fuselage conforming as far as possible to these shapes will have 
a low resistance. 


extended by the ‘National Physical Laboratory, 
and it appears that 

F = 0+ 0000082 A®s vies 
in lbs.-ft. units expresses accurately the results 
obtained. 

A thin plate parallel to the stream would have 
this resistance only, and the resistance of a per- 
fectly shaped stream line body would be practi- 
cally the same, the area to be taken in the former 
case being twice the product of the width by 
the length of the plate. 

. The coefficient of friction is usually defined 
_as the ratio of the frictional resistance of a plane 


shape and consequent large surface, may not 
exceed one-tenth of the resistance of a flat 
plate equal in size to the cross-section of the 
body. 

The resistance of such shapes has been care- 
fully studied in connection with balloon design, 
and numerous experiments on models towed in 
water and in air have been made at the National 
Physical Laboratory and at ag Royal Aircraft 
Factory. 

The results analysed by Dr. Stanton can be 
expressed in the form— 

R = KA,” Vrs, 
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where A, is the surface of the body in square feet 
and V the velocity in feet per second. 

'The values of constant K, giving the resistance 
in Ibs. for the three typical shapes shown in 
Fig. 9 (p. 1073), are— , 


K 
Beta 0- 0000164 
Gamma 0:0000165 
BF86 . 0: 0000142 


The resistance of these shapes for an ordinary 
sized body works out at only 5l1bs. or 10 lbs. at 
60 m.p.h. In practice the shape of the body 
has, of course, to be modified to allow space for 
the engine at the front, and to provide accom- 
modation for the pilot and passenger. Extra 
resistance is thus unavoidably introduced. 
The total resistance of a fair-shaped body with 
the engine and passengers in position appears 
to be about 30 Ibs. or 40 lbs. at 60 m.p.h. 

Another method of calculation may be used 
where it is desired to estimate the resistance of 
a shape for which no actual experimental data 
are available. 

If we subtract the fractional resistance caleu- 
lated from Zahn’s equation, as given above, 
from the total resistance, we, obtain a residue 
which represents head resistance. In a well- 
shaped body the value thus calculated is always 
a very small fraction of the resistance’ which a 
normal square plate equal to the cross-sectional 
area of the balloon would give. 

We have seen that the resistance of a normal 
plate is 2-4 x 10-3 AV? on the Newtonian theory, 
or 1:4 x 10° AV? from. actual experiment. 
Mr. O’Gorman found that -the head resistance 
calculated by difference was for all models 
tested about 0-024 of the former, or 5:7 10 AY?, 
where A is the maximum cross-section and V 
the velocity in feet. 

Thus, provided the body is of fish-shaped 
form, we can assume that its head resistance 
will be given by the above formula, and estimate 
its total resistance by the following expression : 

R = 5'7 x 107° AV? + 8:2 x 10% A” VTS, 
where A and A, are the cross-sectional area and 
the surface respectively. : 


SCALE EFFECT. 


Rayleigh has shown that the relation between , 


the density and the kinematic viscosity of the 
fluid, the dimensions and velocity of the body, 
and the pressure per unit area, must-be of the 
form— 


The pressure will, therefore, not in general be 
strictly proporticnate to the square of the 
velocity. i 
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The amount of the error introduced by apply- 
ing results of model experiments to full scale 
machines has not as yet been fully investigated. 

Eiffel concludes that estimates of lift and drift 
may be relied on to an accuracy of 1 per cent. ; 
on the other hand, other experiments point to 
the fact that while the lift of a full-sized wing 
is about the same per unit area as that of the 
model, the drift decreases with the size and 


velocity. 
IDEAL AEROPLANE. 


In the theoretical discussion of flight problems 
it is frequently convenient to replace the actual 
machine by an imaginary one, and thus obtain 
a first estimate of the speed thrust and efficiency. 
The assumptions usually made are : 

1.. That the lift of the wings is proportional 
to angle of incidence. 

2. That the resistance is composed of two 
parts— 

(a) the dynamic resistance of the wing, f, 
assumed to be equal to the component 
in the direction of motion of the normal 
reaction on the plane. For small angles 
this is equal to the weight multiplied 
by the angle; 

(b) the head resistance of the entire machine, 
r, as represented by the resistance of an 
equivalent normal plane. 

This leads to the following equations : 

W = KAY? i. 
r, = Wi; r, = kaV’. 
R= +r =W (i +r) 

W is the weight of the machine in lbs. or 
kilogrammes. 

K for the best wing shapes shown in Fig. 7 is 
about 0:28 for metric units and 0:0053 for 
British units.* 

A is the wing area in feet or metres. 

ais the area of the equivalent normal plane. 

V the velocity in feet per second or metres 
per second. 

i the angle in radians between the actual 
inclination of the wing to the stream and the 
inclination which would give zero lift. 

k the coefficient for a flat plane normal to 
the stream is 0:075 for metric units, or 0°0014 
in feet and lb. units. 

R the total resistance. 

It is not necessary to follow at present this 
method of analysis any further; it has been 
fully developed by several writers, and results 


*If 7 is taken as the angle between the chord and the 
stream, K in metric units becomes about 0°4 as given by 
Soreau. 
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of considerable interest and importance have 
been obtained. 

A glance at any of the actual curves is,however, 
sufficient to make it clear that neither lift nor 
drift follows strictly the assumed laws. 

Such calculations refer, therefore, to an ideal 
aeroplane which resembles the real thing no 
more closely than an artist’s lay figure resembles 
a human being; but both lay figure and mathe- 
matical abstraction are of value, subject to 
certain limitations which must be kept in mind. 


WOODEN WATER-PIPES. 


A short time ago there was some interesting 
correspondence in the Times on the subject of 
old wooden water-pipes. It began with a letter 
from a correspondent who had noticed that in 
Oxford Strect a number of hollow tree trunks 
had been dug up, and who made the very 
sensible suggestion that a specimen of these 
ancient pipes might be preserved in the 
London Museum. 

The Secretary of the Society a few days later 
drew attention to the offer by tho Society of a 
gold medal in 1804 for the discovery of “a 
substitute for the elm pipes now in common use 
for the conveyance of water.” This offer was 
continued until 1816, when it was discontinued, 
probably because there were no applications 
for the prize. 

A very full description of the wooden water- 
pipes will be found in Rees’s Cyclopedia (Edition 
1819). The article on “‘ Pipes ” speaks of these 
wooden pipes as being the usual.and commonest 
means for conveying water in mains, lead pipes 
being used for domestic supplies, and iron pipes 
being referred to as coming into use. ‘‘ Within 
the last few years immense quantities of iron 
pipes have been laid in all parts of London for 
the conveyance of water.” At first there was, 
it is stated, great prejudice against their use, 
and the unreasonable nature of such an objection 
is very sensibly set forth by the writer of the 
article. 

Reference is made to the Society’s prizes, 
and the method of boring the trunks, by a hand 
auger or by mechanism, is described. The 
various lengths were socketed together by a 
spigot joint, the tapered end of one length being 
let into the coned out end of the next length, 
The joint was naturally imperfect, and there 
was much leakage. 

The first letter to the Times was followed by 
a number of others, in which a good deal of 
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information was given about these pipes, 
perhaps the most interesting being one from 
“ Master’? George Pollock, who said that he. 
remembered such pipes being laid down in the 
early “thirties” of the last century. Mr. 
Pollock is now in his ninety-third year. 

Mr. J. W. Ford wrote that in 1816 the 
Governor and Treasurer of the New River 
Company applied to Mr. Vansittart, the 
Chancellor of the Exchequer, when the iron 
trade was greatly depressed, for assistance to 
enable them to substitute iron pipes for the 
old elm ones. The Chancellor gave them a 
letter to the Bank of England, authorising a 
loan of £100,000, on the condition that the 
money was to be expended in iron from the 
Staffordshire foundries. Mr. Ford also men- 
tioned that extraordinary opposition was 
made to the substitution of iron for wood pipes, 
one of the objections raised being that the water 
would produce cancer. 

Some further information on the subject. has 
been obligingly furnished to the writer of this 
note by Mr. W. B. Bryan. the Chief Engineer 
of the Metropolitan Water Board, who thinks 
that it is almost impossible to say when cast- 
iron pipes were first used on a considerable scale 
for waterworks purposes, but he is satisfied that 
it was very early in the nineteenth century. 
The East London Waterworks Company com- 
menced to use cast-iron pipes immediately after — 
the incorporation of the company in 1808. 
This company had taken over the West Ham 
and Shadwell works, and the latter companies 
supplied all their water, as far as Mr. Bryan 
has been able to ascertain, through wooden 
pipes ; but the East London Company laid down 
nothing but iron from the year 1808. The New 
River Company commenced to use cast-iron 
pipes about the same time, and up to that time 
they did not profess to serve above the ground- 


_ floor level of the houses, because their pipes 


were then of wood. But after that date iron 
pipes were used, and in the year 1816 the iron 
mains were charged regularly throughout the 
night, and great benefits arose by reason of the 
substitution of iron for wood. In the year 1821, 
Mr. Thomas Simpson, the engineer of the Chelsea 
Company, stated before a Royal Commission 
that they had laid down very many iron pipes, 
and that they were gradually changing the wood 
for iron. The higher pressures to which water 
was pumped by the engines of the East London 
Company in 1807 and 1808, and about the same 
time by the New River and other companies, 
necessitated the abolition of the wooden pipes, 
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and Mr. Bryan thinks that for more than eighty 
years past the use of such pipes has been 
discontinued for the conveyance of water under 
pressure in London. It may be taken as 
practically certain that the old wooden pipes 
now occasionally dug up in various parts of 
London, were left in situ, and became “‘ dead ”’ 
as soon as the connection to the new iron pipe 
had been made. 

It may be interesting to note that there is 
a casual reference to such pipes in the “ Natural 
History of Selborne.” Gilbert White, in one 
of his letters to Thomas Pennant (Letter VI. 
of the series) describing the forest of Wolmer, 
refers to tree trunks being found in peat, and 
dug up by the local cottagers for use as timber. 
He says that they were often discovered in 
the winter time by the hoar frost lying longer 
above them than on the adjacent ground, and he 
quotes a reference from Hales’s ‘< Heemastatics ” * 
as to snow lying longer over drains, etc., “as 
also where elm pipes lay under ground.” 

In a little popular book (“ Our Woodland, 
Heaths, and Hedges,” by W. S. Coleman), pub- 
lished in 1859, as one of a well-known natural 
history series issued about that time by Messrs. 
Routledge, it is stated that the timber of 
the elm is “especially employed in situations 
where its durability under alternations of wet 
and dry renders it most serviceable, as in water- 
mill wheels, conduit pipes, pumps, etc., and in 
naval architecture it is the chief timber used 
for laying the keels of large ships and for planking 
below the water-line.” It would thus appear 
that our “ Hearts of Oak” were fitted with 
keels of elm. H. T. W. 


THE IDEAL HOME EXHIBITION. 


When the history of the present time comes to 
be written from a sociological point of view, one of 
the most striking features to emerge will be the 
increasing attention directed during the last 
quarter of a century to the making and equipment 
of the home. 

Of this movement, originated by William Morris 
when he turned his genius to domestic arts and 
crafts, and finding its latest expression in garden 
city and town-planning schemes, the Ideal Home 
Exhibition at Olympia provided a complete and 
popular survey. The resources of the great building 


+“ Hymastaticks; or, an Account of some Hydraulick 
and Hydrostatical Experiments made on the Blood and 
Blood-vessels of Animals.” London: 1733. Or possibly 
White’s quotation was from Hales’s ‘‘ Statical Essays ; 
containing Vegetable Statics and Hymastatics,” first pub- 
lished (according to Watt) in 1733. Dr. Stephen Hales was 
one of the founders of the Society. 
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were taxed to accommodate the extensive collection 
of everything appertaining to the newest methods 
and ideas in home-making, from the design and 
actual erection of model houses to furnishing, 
decoration, and complete equipment with- the 
latest labour-saving devices. Of particular interest, 
in view of the raising of the question of rural 
housing, were the two model country cottages 
designed as the result of a competition and actually 
erected in the hall at Olympia. The cost of the 
single cottage was limited to £200, and for cottages 
built in pairs to £175. Each provides practically 
identical accommodation, viz., living room, 
scullery, larder, and three bedrooms, but a bath 
was most ingeniously installed in the former. 
Both cottages presented features of unusual interest 
without being, however, solutions of a problem in 
which local conditions, family requirements, and 
financial considerations are inextricably mixed. 

But these exhibits are typical of the new spirit 
that the architect, the builder, and manufacturer 
no longer dictate to their customers, but adapt 
themselves to meet, if not to anticipate, all possible 
requirements. An instance of this was the series 
of rooms constituting ‘fa perfect home,” each 
room being designed by distinguished ladies. The 
day and night nursery designed by H.M. Queen 
Alexandra) very happily combined the latest 
hygienic principles with the beautiful and pleasing 
surroundings in which children should live and 
play. Other rooms, each furnished according to 
different periods, showed striking and rather 
bewildering variety in styles, ranging, as the 
apartments did, from an Adam’s drawing-room to 
a bedroom in the early sixteenth century Venetian 
style. 

An exhibit of remarkable value, both for its 
attractive novelty and its indication of possibilities, 
was the Maison Electrique, which illustrated in a 
unique way the work electricity can perform in 
the house. Lighting, heating, and cooking by 
electricity need no mention, but the kitchen also 
showed boot-cleaning, ironing, floor-polishing, and 
even catching flies by electricity. Other similar 
electric refinements marked the bath and bedrooms, 
including one by which, without rising from bed, 
the pressure of a button draws or throws back the 
window curtains. Most ingenious of all was the 
table at which dinner may be served by electricity 
without the presence of a servant, each dish being 
presented to each guest, and course following 
course with almost inhuman precision. 


Heating and lighting naturally made an im- 
portant display, as they are a necessity in the 
home. Gas, electricity, oil, and coal were presented 
as used for every purpose, alike for cooking, 
lighting, and heating. An interesting exhibit of 
the Primus stove showed the recent great ad- 
vances in the use of oil for cooking and heating by 
the camper-out, pioneer, or country cottager. The 
superiority of anthracite over ordinary bituminous 
coal was illustrated more strikingly than usual by 
a comprehensive series of exhibits. Considering 
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the absolute smokelessness of anthracite, its great 
heating power, and economy in use, it is remark- 
able how slowly it has come into use. The 
Florence patent boiler - grate of the London 
Warming and Ventilating Company solves the 
problem of burning anthracite in an open fireplace 
which heats the whole house from one grate. 
Anthracite stoves are now adapted to meet every 
requirement as to heating capacity and appearance, 
this firm showing, as suitable for a cottage or small 
house, a small stove which is used as a cooker, a 
heater, and to supply hot water, at an expenditure 
on anthracite of 1s. 9d. a week. 

To what extent does the average housewife in 
this country take advantage of these and other 
modern appliances which make for saving in 
labour, increase of efficiency and greater economy ? 
The latest types of coal kitchen-ranges are replete 
with refinements which ensure exact control over 
the heat required for any purpose, rivalling the 
ready and instantaneous control over modern gas- 
stoves. It would be interesting to have the 
opinion of our ancestresses of a century ago on the 
simplicity of paper-bag cooking, as shown, for 
instance, in the “ Kas” system, with its entire 
elimination of dirty, greasy pots and pans as the 
aftermath of preparing a meal. But, however 
conservative the British housewife, it must be 
accounted unto her for perspicuity that within the 
last few years she has accepted the vacuum cleaner 


and largely banished the dust-raising old-fashioned 


broom. Yet even now there is still room for its 
wider adoption, conducing as it does to greater 
cleanliness and less work. The price of the 
apparatus, it may be noted, is being steadily 
. brought down by manufacturers to within reach of 
the average small household. 

Ingenious machines for washing, rinsing, sterilis- 
ing and drying crockery in large or small quantities, 
point the way to further emancipation of the 
housewife. A new note in table appointments is 
struck by “ Hecco,” which, since its introduction 
` a few years ago, has justified the durability and 
value of the method by which china or pottery is 
electrolytically plated with à pure deposit of silver 
or other metals. Hence a Hecco teapot has all the 
cleanliness and qualities of a china interior, with 
the brilliant exterior of silver, It is a combination 
of the arts of the potter and the silversmith, with 
results notable for beauty, durability and utility. 

‘That inventors and manufacturers are now 
striving at every point to supply the needs of the 
housewife is shown by the ingenuity displayed in 
a thousand forms at the Ideal Home Exhibition. 
But the question remains whether housewives 
avail themselves of new inventions as readily as 
they might. Undoubtedly much of the domestic 
labour. now regarded as inevitable would be reduced 
by the adoption of modern appliances and methods, 
to the great increase of comfort to everybody con- 
cerned. In that, rather than in any appeal to 
efficiency or economy, lies the hope of superseding 

old-fashioned, unnecessary methods in the home, 
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whether it be cooking, heating, lighting, or cleaning. 
For, when all is said, comfort is the keynote of the 
British home, and it is well that the public should 
realise how recent inventions and improvements 
make that ideal more possible. 


EMPIRE NOTES. 


The Canadian Harvest.—The wheat production 
of Canada this year is not only the greatest on 
record, but the average quality of the grain is 
higher than it has ever been. Oats and other 
cereals also show a large return. Recent official 
figures given are as follows :—Wheat, 207,000,000 
bushels, as compared with 190,000,000 bushels last 
year; oats, 391,000,000 bushels; barley, over 
44,000,000 bushels; rye, more than 2,500,000 
bushels; flax, over 14,000,000 bushels; and mixed 
grain, more than 17,000,000 bushels. In addition 
to wheat, it is stated that oats, barley, and rye are 
above the average quality of the last two years, 
and that potatoes and root crops show good figures 
of percentage of standard condition during growth. 
By the increase of transport facilities, fuller pro- 
vision has been made for the conveyance of grain 
than has been possible before, and the increased 
elevator accommodation at terminal points on the 
various railways and in the eastern ports has 
provided storage for more than double the quantity 
of wheat, and seven times the quantity of other 
grains, than at a similar period last year. One 
interesting feature relating to the average quality 
of Canadian wheat is its recognition by the German ` 
milling trade. Whereas in 1909 no wheat was 
imported into Germany from Canada, in 1912, 
269,000 tons were imported, which it is expected 
will be largely increased this year. The effect on 
economic conditions in the Dominion of this 
bumper harvest, especially in view of the recent 
financial stringency, it is difficult to overestimate. 
Mr. J. Obed Smith, the Assistant Superintendent | 
of Emigration in the United Kingdom, referring, 
in a recent speech, to the security which Canada 
offers to the investors of the Mother Country, said: 
“A conservative computation is that the grain 
crop alone of the Prairie Provinces this year would 
pay every dollar that every farmer in all these 
provinces owes.” But, while Canada rejoices in an 
abundant harvest, Australia is also expecting to 
have a good season, so that the prospects of the 
Commonwealth, as well as the Dominion, for 
1913-14 are unusually promising. 


The Hudson Bay Port and Route.—Considerable 
harbour works are in progress at Port Nelson, on 
Hudson Bay, which, when completed, will, for 
about two months in the year, afford anchorage. 
and shipping facilities for ocean-going steamers, 
while communication with the proposed overflow 
receiving station in James’s Bay, for export via . 
Montreal, may be maintained, it is expected, for 
a month longer. The period of open navigation 
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occurs at the busiest time in the year, and should, 
therefore, relieve the pressure in the St. Lawrence 
and Atlantic ports, and be of great service in the 
shipment of grain from the North-west to Europe. 
In regard to the navigability of the Hudson Bay 
route, Canadian Government cfficials state that it 
has been practically established this summer, in 
connection with the work at the terminal of the 
Hudson Bay Railway at Port Nelson. During the 
present season, twelve Government vessels have 
made the passage through the Straits into the Bay, 
eight of which have come through without mishap. 
Several of these, which carried material for harbour 
and dock construction, returned to St. Lawrence 
ports to load for a second trip. The freedom from 
accident is all the more remarkable, seeing that 
the route is devoid of the customary safeguards of 
navigation, and that the officers of the vessels were 
new to it. There seems to be no doubt that, when 
the proper precautions are provided, the route via 
Hudson Bay from the Canadian North-west to the 
British markets will prove a success. Port Nelson, 
which is on the western side of the Bay, is about 
600 miles north of Winnipeg. 


Port Mann, B.C., and San Francisco.—It is 
stated that two turbine steamers of 20 knots speed 
have been ordered by the Canadian Northern 
Railway Company from the Fairfield Ship- 
building Company, Clydebank, which will ply 
between Port Mann, the C.N.R. port on the 
Fraser River, British Columbia, and San Fran- 
cisco. The vessels will be debarred, by the United 
States navigation laws, from engaging in the 
coastal trade, as they are being built in a British 
shipyard. They can, however, carry freight and 
passengers from Port Mann to San Francisco, San 
Pedro, and San Diego direct. But on their return 
passages they will only be able to take freight and 
passengers for Canadian or European points. The 
new line will afford quick transportation between 
California and Canada and on to Great Britain, as 
passengers will be able to join the C.N.R. trans- 
continental trains at Vancouver or Port Mann, 
which will convey them to Montreal much faster 
than is possible by the United States railroads, 
and from Montreal the Company’s Royal Line 
steamships will take them to Bristol. Port Mann, 
which was so named after Sir Donald Mann, who, 
with Sir William Mackenzie, is a director of the 
Canadian Northern Railway, will be the company’s 
distributing freight centre for British Columbia. 
When the transcontinental road was projected, the 
Provincial Government gave the company four 
years in which to complete construction. The 
time expires in July, 1914, when it is expected 
the work will be practically completed. Port 
Mann is claimed to be an ideal location, and in 
close communication with all the chief points in 
British Columbia. It will also be an ocean port, 
_and will be provided with wharfage facilities along 
the shore of the Fraser River, which, at that point, 
has a depth of forty feet. 


JOURNAL’ OF THE “ROYAL SOCIETY OF ARTS. 


October 31, 1918. 


Australian Electric and Tube Railways.—A large 
and important scheme of electrification of all the 
Melbourne suburban railways has been considered 
by the Victoria Railway Commissioners, and has 
been submitted to the State Government. It is 
claimed that when this scheme is adopted Australia 
will have the most complete up-to-date system of 
suburban electric railways in the world. The route 
covered by the suburban lines of Melbourne is 
150 miles, which, at the present time, carries about 
100,000,000 passengers annually. By the end of 
1917, when the proposed work is to be completed, 
it is estimated that the annual passenger roll will 
be about 150,000,000. Tenders have been received 
both for the direct-current system and the single- 
phase system, and the result shows that the cost 
of converting the existing lines on the two systems 
would be £2,849,437 and £3,057,024 respectively. 
In view of the congested nature of the traffic im 
the streets of Sydney, N.S.W., the question of 
constructing a series of underground railways, 
similar to the tube railways in London, has far some 
time past been under discussion. A Bill dealing 
with the subject was brought before the State 
Legislative Assembly and was duly passed, authoris- 
ing the construction of a system, which, combined 
with tramways, would cost £4,800,000. The Bill, 
however, when passed on to the Legislative Council, 
was thrown out, so that for the present no further 
definite progress can be made. But it is confidently 
expected that, with some probable modifications, 
the measure will be adopted shortly and Sydney 
will be provided with an electric underground 
and tramway system which will bring all the 
suburbs into close contact with the city. At 
present, if is stated, some of the suburbs can only 
be reached by an hour’s ride by tramcar, but by 
the proposed system the journey may be done in 
fifteen minutes. It is further claimed that it will 
revolutionise the present disorder of the central 
streets of Sydney, and will abolish the discomfort 
and dust of long tramway rides to the suburbs, 


The Indian Jute Trade.—The Indian Trade 
Journal of September 11th contains a lengthy and 
useful note on jute. This fibre and its products 
represent, on the average of three years ending 
1912-13, 18 per cent. of the total value of the 
exports of merchandise from India. The actual 
figures are 40°32 crores of rupees (£268,600) and 
222°93 crores of rupees (£1,486,200). For com- 
parison it may be mentioned that the value of 
exports of cotton and its derivatives is about 42:23 
crores of rupees (£281,533), while rice and wheat 
represent respectively 28°28 crores of rupees 
(£188,523) and 14°67 crores of rupees (£97,800). 
The average number of bags manufactured in 1910, 
1911 and 1912, according to the Investors’ Indian 
Year Book, was 428,283,633, of which 324,047,233, 
or more than 75 per cent., wereexported. Of cloth, 
the average quantity produced was 946,371,367 
yards, of which 927,534,067, or 98 per cent., were 
exported. 
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Main Roads and Motors in Egypt.—The Journal 
of the British Chamber of Commerce of Egypt, in 
its September issue, states that until last year there 
were no properly constructed roads in Egypt, except 
in the vicinity of the larger towns. Recent activity, 
however, has led to an improvement in this direc- 
tion, and a main road has now been constructed 
to link up Alexandria and Cairo. The construction 
of other thoroughfares in the Delta is proceeding 
apace, and the macadamising and asphalting of 
streets and suburban roads in and around 
Cairo and Alexandria is being undertaken. Con- 
sequently a large demand for nearly every 
description of motor vehicle, and more especially 
motor-cycles, has been created and is likely to 
show a steady increase. “According to statistics 
issued by the police authorities of Cairo and 
Alexandria, the number of motor-cycles registered at 
the dates indicated were as follows:—December 31st, 
1911, Cairo, 250, Alexandria, 40; December 81st, 
1912, Cairo, 364, Alexandria, 68; June 30th, 1918, 
Cairo, 440, Alexandria, 109. The United Kingdom 
easily occupies first place as supplier of motor- 
cycles to the Egyptian market, the retail prices of 
British machines varying from £55 to £80, accord- 
A French 2-h.p. twin- 
cylinder machine is priced at about £40, and a 
light Swiss machine of 2-h.p., suitable for town 
use, at about £30, a twin-cylinder model of the 
same make developing 24-h.p. being priced at £40. 
It is a matter of satisfaction that there is such an 
excellent demand for machines of United Kingdom 
make, in spite of the higher prices. It is probable 
that still more would be done by home makers if 
they could see their way clear to granting more 
favourable conditions as regards credit to their 
agents. The representatives of the Swiss and 
French machines are enabled by their principals 
to sell their cycles on the instalment system, and 
this procedure undoubtedly influences business in 
their direction. There would also appear to be an 
opening in Egypt for cycle-cars of about £100 each. 


Nigerian Railway Development.—Sanction has 
recently been given by the Imperial Government 
to the projected railway extension in Nigeria, and 
the work of construction will be started without 
delay, and pushed forward as rapidly as possible. 
The new trunk railway, the construction of which 
will form one of the most important features of 
Sir Frederick Lugard’s administration of Federated 
Nigeria, will be 550 miles in length, and of the 
standard African gauge. It is estimated that the 
cost will be £3,000,000, and that it will take from 
four to five years to complete. A very important 
announcement has been made that recently 
Lieutenant Hughes, R.N.R., commander of the 
Government yacht “Ivy,” found a hitherto un- 
charted creek on the coast of Nigeria, which showed 
a depth of 50 feet of water, alongside a precipitous 
cliff, 45 feet high, a condition unknown anywhere 
between Sierra Leone and the Congo. Further 
investigation showed that the general conditions 
of the place were unique for the West African 
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coast, and the spot has been called Port Harcourt, 
and selected as the terminus of the railway. Here 
a town, with wharves, residential and trading sites, 
railway shops, etc., will be constructed to meet the 
requirements of what will be the coal-distributing 
centre for the whole of West Africa. From Port 
Harcourt, the line, which is called the new Eastern 
Railway, will run through the Central Province, 
traversing a rich and populous district, to the 
coalfields near Udi, a distance of about 120 miles, 
Thence it will run to the Benue River, crossing 
that stream by means of an important bridge a 
little below Abinsi. It will next run to the neigh- 
bourhood of Teman, on the tinfields, to which a 
branch line may be constrycted, and thence to the 
point at which the existing line crosses the 
Kaduma River. There a junction will be formed 
with the Kano-Lagos-Baro system. The carrying 
out of these plans, in regard to the proposed new 
port and projected railway extension, should be of 
the greatest advantage to Nigeria and to the trade 
of the West Coast of Africa, 


CORRESPONDENCE. 


DICTIONARIES OF THE ENGLISH 
LANGUAGE, 

In Dr. Vizetelly’s paper on the above subject I 
see no mention of Cocker’s English Dictionary, 
a second edition of which, published in 1715, I 
have. I imagine, but may be wrong, that it was 
this book that gave rise to the well-known expres- 
sion “ according to Cocker.” 

Though Bailey (“ soon after 1720”) is quoted as 
saying, “I think I am the first who has attempted 
it” (ie., giving the foreign derivation of words), yet 
Cocker makes a special feature of this. 

B. BADEN-POWELL, Major. | 


GENERAL NOTES. 


THE Leipzig Book Trapr.—Leipzig is the 
centre of the German book trade, and owes its 
rank to its favourable situation and to the activity 
of its book dealers. This activity began centuries 
ago. The peculiar organisation of the German 
book trade, in which it differs from that of all 
other countries, is characterised by its division 
into three branches—publishing, assortment, and 
commission houses. Leipzig is of great importance 
for all three branches, as is the Book Dealers’ 
Bourse, which was established between the years 
1834 and 1836, with the assistance of the Saxon 
Government. On January 1st, 1918, the Börsen- 
verein der Deutschen Buchhändler established 
with the assistance of the Saxon State and the 
city of Leipzig, the eutsche DBiicherei, a complete 
collection of all works printed in the German 
language in Germany, and in other countries from 
the time of the establishment of the institution. 
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THE Brewers’ Exuisrtion.—The thirty-fifth 
annual exhibition and market of products and 
appliances used by brewers and the allied trades 
will open to-morrow at the Royal Agricultural 
Hall, Islington. The exhibits will be numerous 
and attractive, and the display of machinery 
more comprehensive than has been the case 
for many years past. There is every prospect 
of a’ successful exhibition, and one that should 
prove of considerable benefit to the important 
trade in whose interests it is promoted. There will 
be competitions for malting barley, hops, beers, 
cider and perry, Colonial wines, and non-alcoholic 
beverages; in addition to these there will be, for 
the second year, a whisky competition, and, for 
the first time, a cork competition, embracing five 
different classes—including finished samples, cork 
cutting, sorting, and artistic and ornamental cork 
novelties. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 3...Marine Engineers, Institute of, 
58, Romford-road, Stratford, E., 8 p.m. Presi- 
dential Address by Mr. Thomas L. Devitt. 

Farmers’ Club, Whitehall Rooms, Whitehall-place, 
8.W.,4 p.m. Mr. H. Trustram Eve, “ The Report 
of the Land Enquiry Committee.” 

Royal Institution, Albemarle-street, W., 5 p.m. 
General Monthly Meeting. 

_ Engineers, Society of, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 7.30 p.m. 
Mr. G. O. Case, ‘Accretion at Estuary Harbours 
on the South Coast of England.” 

Chemical Industry, Society of (London Section), 
at the Chemical Society, Burlington House, W., 
8 p.m. 1. Professor H. E. Armstrong, ‘ Studies 

. in Oxidation. IV.—The Production of Oxygen 
by Electrolysis. Peroxidation as Determined by 
Platinum and other Catalysts.” 2. Mr. R. G. 
Grimwood, ‘‘ Analysis of Crude Glycerine by the 
International Standard Methods 1911. Deter- 
mination of Organic Residue.” 3. Mr. B. J. Smart, 
“ Observations on the Abel Heat Test.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8.30 p.m. Opening Address by the 
President, Mr. R. Blomfield. 


TUESDAY, NOVEMBER 4...Chadwick Public Lectures, Univer- 
sity of London, South Kensington, S.W., 5 p.m. 
Sir George Newman, ‘‘The Place of the Open-Air 
School in Preventive Medicine.” (Lecture I.) 

Cold Storage and Ice Association, at the ROYAL 
SOCIETY oF ARTS, John-street, Adelphi, W.C., 
8 p.m. 

London Society, at the Royal United Service Institu- 
tion, Whitehall, S.W., 8 p.m. Sir George Gibb, 
“ Roads and Streets.” 

Alpine Club, 23, Savile-row, W., 8.30 p.m. Mr. W.N. 
Ling, ‘Some New Climbs in the Caucasus.” 

Civil Engineers, Institution of, Great George-street, 
8.W.,8p.m. Presidential Address by Mr. Anthony 
G. Lyster. 

Röntgen Society, at the Institution of Electrical 
Engineers, Victoria-embankment, W.C., 8.15 p.m. 
Presidential] address by Professor ‘A. W. Porter. 


WEDNESDAY, NOVEMBER 5...Sanitary Engineers, Institute 
of, Caxton Hall, Westminster, S.W., 8 p.m. Mr. 
E. H. Blake, ‘The Education of the Sanitary 
Engineer.” 
Geological Society, Burlington House, W., 8 p.m. 
Mr. J. A. Douglas, ‘‘ Geological Sections through 
the Andes of Peru and Bolivia.” 
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Public Analysts, Society of, at the Chemical Society, 
Burlington House, W., 8 p.m. 1. Mr. L. Arch- 
butt, ‘ The Preparation of Rubber for Analysis.” 
2. Messrs. R. W. Sindall and W. Bacon, “The 

' Examination of Commercial Gelatines in Reference 
to their Suitability for Paper Making.” 3. Mr. L. 
Gowing-Scopes, ‘Some Experiments on Chlorine 
Compounds of Ethane and Ethylene, with special 
reference to their application to Analytical 
Chemistry.” 4. Mr. E. Hinks, “The Detection 
and Estimation of Benzoic Acid in Milk and 
Cream.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Mr. H. A. Gwynne, ‘‘ The Press in War.” 

Entomological Society, 11, Chandos - street, W., 
8 p.m. 

Royal Archeological Institute, at the Society of 
Antiquaries, Burlington House, W., 4.30 p.m. 
Mr. A. H. Thompson, ‘‘ The Pestilences of the 
Fourteenth Century in the Diocese of York.” 

Civil Engineers of Ireland, Institution of, 35, Dawson- 
street, Dublin, 8 p.m. 


THURSDAY, NOVEMBER 6...British Archxological Aai 
at the ROYAL SocIsty oF ARTS, John-street, 
Adelphi, W.C., 7 p.m. > 
Linnean Society, Burlington House, W., 8 p.m. 
Chemical Society, Burlington House, W., 8.30 p.m. 


1. Messrs. A. G. Green and F. M. Rowe, 
“Conversion of Orthonitroamines into Oxa- 
diazoleoxides (Furazaneoxides).” (Part III.) 


2. Messrs. A. G. Green and W. Johnson, “ Con- 
stitution of Aniline Black.” (Part IV.) 3. Mr. F. 
Tutin, ‘‘ Constituents of Senna Leaves.” 4. Messrs. 
T. A. Smith and F. S, Kipping, ‘‘ A Study of some 
Organic Derivatives of Tin as regards their Relation 
to the corresponding Silicon Compounds. Part II. 
—Condensation Products of Dihydroxydibenzyl- 
stannane.” 5. Mr. C. K. Tinkler, “A Series of 
Mixtures of Nitro-compounds and Amines, which 
are coloured in the liquid state oniy.” 6. Mr. E. 
R. Watson, ‘6!~Aminoquercetin.” : 7. Mr. R. 
Wright, ‘‘ Measurement of the Rate of Reaction 
by the change of volume in Solution.” 8. Messrs. 
W. A. Knight and R. A. Joyner, ‘‘ Amalgams con- 
taining Silver and Tin.” 9. Messrs. H. McCombie 
and P. J. Ward, ‘Action of Chlorine on m-iodo- 
aniline and on m-bromoaniline.” 10. Messrs. P. C. 
Ray, M. L. Dey and S. C. Jana, ‘‘Guanidinium 
Nitrite and its Decomposition under Heat.” 
11. Mr. T. R. Merton, ‘‘ Absorption of Light by 
Uranous Chloride in different Solvents.” 12. Messrs., 
T. 8. Patterson and W. C. Forsyth, “Influence of 
Solvents on the Rotation of Optically active Com- 
pounds. Part XIX.—The Rotation of certain 
Derivatives of Lactic Acid.” 13. Messrs. F. D. 
Chattaway and R. R. Baxter, ‘‘ Action of Nitrogen 
Iodide upon Methyl Ketones.” 


Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Dr. W. H. St. John Hope, ‘‘ Heraldic Art with 
the Camera,” 

China Society, Caxton Hall, 
8.30 pm. Mr. P. K. C. Tyau, 
Educated Chinese Student.” 


FRIDAY, NOVEMBER 7...British Decorators, Institute of, 
Painters Hall, Little I'rinity-lane, E.C., 8 p.m. 
Mr. W. Stewart-Greene, ‘‘Stencilling.” 

Engineers, Junior Institution of, 39, Victoria-street, 
S.W.,8p.m. Mr. G. E. Lygo, ‘‘ Experience in the 
Design and Working on Different Kinds of Fuel 
for Gas Producers.” l 

Municipal Engineers, Institution of, 4, Southampton- 
row, W.C., 11.45 a.m. Annual General Meeting. 
2.45 p.m. 1. Presidential Address. 2. Mr. T. C. 
Barralet, ‘“ Temporary Buildings in Relation to 
By-Laws.” 3. Mr. A. Palmer, “The Need for 
Standardisation in Drainage Details.” 4. Mr. R.J. 
Spencer-Phillips, “ Electricity as a By-Product.” 


Westminster, S.W., 
“The Western 
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All communications for the Society should be addressed to the Secretary, John Street, Adelphi, W.C. 


NOTICE. 


ARRANGEMENTS FOR THE SESSION. 


The Opening Meeting of the One Hundred 
and Sixtieth Session will be held on Wednesday 
evening, November 19th, when an address will 
be delivered by CotoneL Sir Tuomas H. 
Houpica, R.E., K.C.M.G., K.C.I.E., C.B., D.Sc., 
Vice-President and Chairman of the Council. 
The chair will be taken at Eight o’clock. 

The address will deal with the subject of 
accuracy in the manufacture of scientific in- 
struments, with special reference to geodetic 
work. 


The following arrangements have been made 
for the meetings before Christmas :— 


ORDINARY MEETINGS. 


Wednesday evenings, at 8 o’clock :— 


NOVEMBER 26,—P. CHALMERS MITCHELL, 
M.A., D.Sc., F.R.S., Secretary to the Zoological 
Society of London, “ Zoological Gardens.” Sir 
WALTER Roper Lawrence, Bart., G.C.I.E., 
Chairman of the Garden Committee, Zoological 
Society of London, will preside. 

DECEMBER 3.—JOHN CHARLES Umney, F.C.S., 
‘¢ Perfumery.” 

DECEMBER 10.—T. THoRNE Baker, “ Applica- 
tions of Electricity to Agriculture and Life.” 

DECEMBER 17.—ARTHUR FELL, M.P., ‘‘ The 
Channel Tunnel.” 


INDIAN SECTION, 


DecemMBER 11.—PRoFESsoR W. PoPpPLEWELL 
Buoxam, B.Sc. (Lond.), F.C.S., F.1I.C., Research 
Chemist in charge of the Dalsingh Serai 
Research Station for Indigo (Government of 
Bengal) and later Research Chemist for Indigo 
(Government of India), ‘“ The Cultivation and 
Manufacture of Indian Indigo.” Sır WILLIAM 
Ramsay, K.C.B., F.R.S., Nobel Laureate, will 
preside. 


Papers to be read after Christmas :— 


Sir Wiuuiam Asney, K.C.B., D.Sc., D.C.L., 
F.R.S., “ Testing Pigments for Permanence of 
Colour.” 

Epwarp F. SrrRANGeE, R.E. (Hon.), “ Japanese 
Colour Prints.” 

Sır Sipney Lee, B.A., D.Litt., LL.D., Editor 
of the “Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) 

A. J. WALLIsS-TAYLER, Assoc.M.Inst.C.E., 
“The Preservation of Timber.” 

GEORGE Henry Gass, “The History of the 
Microscope.”’ 

R. A. Peppe, “ The History of Colour 
Printing.” 

B. T. BATSFORD, 
Book.” 

WirrLram REGINALD ORmMANDY, D.Sc., F.C.S., 
M.I.Automobile Eng., “ Alcohol as a Motor 
Fuel.” 

Francis W. GoopenoucH, ‘Coal Gas as a 
Fuel for Industrial Purposes.” 

W. S. Rocers, “ Posters.” 

W. B. Borromrey, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘‘ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Masor E. H. M. Leaaett, R.E., D.S.O., 
Managing Director British East Africa Corpo- 
ration, ‘‘ The Economic Development of British 
East Africa and Uganda.” 

Mrs. VILLIERS Stuart, “ Indian Gardens.” 

Mason Pegcy MoueswortH Sykes, C.M.G., 
C.I.E., “ Khorasan.” 

E. A. Garr, C.S.I., C.I.E., Member of the 
Executive Council, Bihar and Orissa, ‘‘The 
Indian Census.” , 

Sır Ropert Wirum PeErKs, Bart., Assoc. 
Inst.C.E., “The Montreal, Ottawa and Georgian 
Bay Canal.” 


«The Production of a 
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Inp1an SECTION. 
Thursday afternoons, at 4.30 o’clock :— 


January 15, February 12, March 19, April 23, 
May 21. 


COLONIAL SECTION. 


Tuesday afternoons, at 4.80 o’clock :— 
February 3, March 3, May 25 (Monday). 


CANTOR LECTURES. 


Monday evenings, at 8 o’clock :— 


E. G. Coxer, M.A., D.Sc., Professor of 
- Mechanical Engineering and Applied Mathe- 
matics, City and Guilds of London Technical 
College, “The Measurement of Stresses in 
Materials and Structures.” Three Lectures. 


December 1, 8, 15. 


Sir CHARLES WALDSTEIN, Litt.D., Ph.D., late 
Directur of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 


January 19, 26, February 2. 


' JOSEPH PENNELL, President of the Senefelder 
Club, “‘ Artistic Lithography.” Three Lectures. 


February 16, 23, March 2. 


WILLIAM ARTHUR Bong, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, “ Surface 
Combustion.” Three Lectures. 


March 16, 23, 30. 
Wurm Borron, M.A., F.C.S., “ Porcelains, 


their Nature and Constitution.” Three Lec- 
tures. 


April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday Evenings, at 5 o’clock :— 

R. P. HOWGRAVE-GRAHAM, M.I. E.E., Lecturer 
at the City and Guilds of London Technical 
College, “Electric Vibrations and Wireless 
Telegraphy.” Two Lectures. The Lectures will 
be fully illustrated with simple experiments. 

January 7, 14. 


COBB LECTURES. 
Tuesday afternoons, at 4.80 o'clock :— 


H. PuungerTr Greve, “ The Singing of 
Songs, Old and New.” Three Lectures. 


May 12, 19, 26. 
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PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURE. 
AERONAUTICS. 
By Proressor J. E. Petavet, D.Sc., F.R.S. 
Lecture II.—Delivered April Tth, 1913. 


AEROPLANE DESIGN. 

It is desirable that an aeroplane should have 
a high factor of safety, a high speed and wide 
speed range, a rapid rate of climbing and a large 
useful load ; it should be stable in rough weather; 
and, finally, the engine power required should 
not be excessive. 

If the machineisintended for a special purpose, 
such as scouting or fighting, the designer will 
have further requirements to satisfy. 

To a certain extent the conditions are contra- 
dictory, and at every step of the design some 
compromise will be necessary. 

As is frequently the case with engineering 
problems, the design can only proceed by suc- 
cessive approximations. In most cases the 
maximum speed and the useful load to be 
carried are specified, and the first problem 
which presents itself is to estimate the wing 
area required. 


LOADING AND WING AREA. 


Referring to Fig. 1, we see that this particular 
wing section, at a speed of, say, 60 m.p.h., 
will support 1-8 lb. per sq. ft. at an angle of 
incidence of 0°, 5 lbs. at 4°, 7-8 lbs. at 8°, and so 
on up to a maximum of 11-7 lbs. at 17°; but the 
thrust required will, of course, be very different in 
each case—-namely, one-sixth, one-twelfth, one- 
twelfth, and one-sixth of the weight respectively. 
The heaviest loadings can at once be discarded as 
unsafe, for they would allow of little margin of 
speed below the normal, and should the relative 
speed of the machine be decreased by a following 
gust the machine would fall, for the pilot could 
not maintain the lift by an increase of angle. 
On the other hand, the lighter loadings would 
involve a low efficiency and necessitate an area 
which, more especially in the case of a mono- 
plane, would be inconveniently large. Most 
monoplanes are designed for a loading of 0-007 
V? lb. per sq. ft. (where V is the maximum de- 
signed speed in feet per second), and biplanes 
for about 0:0005 V2. 

This loading for the usual wing shapes corre- 
sponds to an angle of incidence of only 3° or 4°. 

The useful load carried by a well-designed 
aeroplane is from one-third to two-fifths of the 
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total weight ; this may be regarded as including 
the weight of pilot and passengers and that of 
the petrol and oil supply. 

Finally, a gliding angle of 1 in 6 is usually 
attained but not easily exceeded ; or, in other 
words, the thrust required is one-sixth of the 
weight. 

If the maximum speed of our monoplane is 
to be 100 ft. per second (68 m.p.h.), and the 
useful weight to be carried is 600 lbs., we have 
as a first approximation—- 


Total weight = 3 x 600 = 1,800 lbs. 
1,800 
7 


Wing area = = 257 sq. ft. 


An estimate of the engine power required is 
obtained as follows : 


Effective power required for horizontal flight : 


WGV 
Horse- = 
orse- power = — 
Actual engine power = effective power -E 
efficiency n 


Assuming that the efficiency of the propelling 
mechanism is 70 per cent., we get : 


1,800 x 100 _ 
6x550,0°7 
Having obtained these approximate data, we 
may turn to’ the question of the design of the 
various parts. 


Horse-power = 78:0. 


- 268 Ibs. 
Á 


- a ue mo am =e ao m = ese 


Spar 
Section 


Bending Moment in lbs. ft 


300 
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Marn WING Spars. 


Taking an aspect ratio of 6 to 1, we get 
a span of 40 ft. and a width of 6ft. 6ins. The 
load is 45 lbs. per foot run. 

We will place the main spars at 0-2 and 0°6 
of the width from the leading edge. 

The centre of pressure will vary with the 
angle of incidence (see Fig. 3) from 0'5 of the 
width for the highest speed to 0-3 for the lowest. 
In the.former case the back spar will support 
three-fourths of the load, and in the latter case 
it will be the front spar which will take this 
proportion. Both spars must, therefore, be 
designed for a load of 34 lbs. per foot run. 

We will brace each spar with two cables 
attached to the chassis 5 ft. below the level of 
the wing spar, and to the latter at points 
7 ft. 6 ins. and 16 ft. 6 ins. from the body. 

For exact calculation the theorem of three 
moments should be used, and in the present case 
the following results are obtained (see Fig. 9) :— 

Tension in cable at B 921 lbs., at C 578 Ibs. 

Direct compression in spar: 

Between B and C 885 Ibs. 
Between C and D 1,361 lbs. =(476 +885). 

Bending moment: At B — 207 lbs. ft. 

At © — 240 lbs. ft. 

Maximum Positive between B and C 116 lbs. ft. 

5 s as >and D 132 lbs. ft. 

An approximate estimate of the stresses may 


377 lbs, 95 lbs, 


— > 
885 + 476 D 


se ee @ ee @@ wo 
`~ 


«a 


Fra. 10.—BENDING Moment DIAGRAM FOR THE MAIN SPAR OF 
AN AEROPLANE WING. 


The diagram shows the tension in the main cables and the 
bending moment at each point along the length of the main spar. 
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also be obtained by assuming that the reactions 
at the three points of support are the same as if 
the beam were discontinued at C, and taking 
the bending moments on the spans as being 
equal to or less than: 
waB WBC. WwCD 
= OP. 
2 ° 8 8 
respectively. 
The area of the spar will be obtained from 
fort ae 


[ A’ 
where fis the safe stress, M the bending moment, 
y the distance from the neutral axis to the out- 
side of the flange, C the compression, and A the 
total area of the section. 
Using spruce with a breaking stress in bending 


of 8,500 lbs. per sq. in., and taking a factor of 
15 


(jee Gores oes De 
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girder. Reinforced ribs placed at the points of 
attachment of the cables then form the com- 
pression members. 

The stress may also be taken by a special drift 
cable brought forward to the front of the chassis. 
Frequently both methods are employed. The 
system of sloping the main lift wires in a fore 
and aft direction to take both lift and drift is 
unsatisfactory, as the ratio of lift to drift varies 
with the angle of incidence, and the slope of the 
wires can only be correct for one speed. 

Riss. 

In our last lecture we discussed the distri- 
bution of pressure over a wing surface, and from 
Fig. 2 it will be seen that the load on the ribs 
varies from point to point along their length, 


Incidence = 5 


11. — Benpinc Moment DIAGRAM FOR THE RIB OF AN 


AEROPLANE WING. 


The distribution of pressure and hence the bending moment curve 


alters as the angle of incidence changes. 


The diagram gives the 


bending moment for 5° and for 10°. 


safety of 10, we obtain the section given in 
Fig. 10 (p. 1083). (Total dph 44 ins., web 3 in. 
thick, and flanges 2 ins. x # in.) 

The loads on the cables are obtained by 
resolving the vertical reactions parallel to the 
spar and to the direction of the cables. 

The diameter of cable B for a factor of safety 
of 10 works out at 2in. and G at din. ; but we 
shall obtain e security and i head 
resistance by using in each case two cables 
bound one behind the other to form an oval 
shape. 

The drift is preferably taken by internal 
bracing in the wing, the two main spars then 
acting as the booms of a horizontal lattice 


and that the distribution alters with the angle ° 
of incidence. Bending moment curves for angles 
of incidence of 5° and 10° are given in Fig. 11. 
In our case the actual maximim occurs at the 
position of the leading main spar for an angle 
slightly exceeding 10°. The height of the rib 
is fixed by the wing section, and the flanges 
should be proportioned to` provide the desired 
moment of inertia. 

It is not my object at present to go fully into 
all details of the design. The construction of the 
chassis and fuselage, the arrangements of the 
controls, the method of attachment of struts, 
cables, wheels and skids, and the many minor 
details which together form the’main factor in 
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the success of an aeroplane, are the result of a 
combination of theoretical knowledge, ingenuity 
and experience which can only be acquired in the 
drawing office and workshop. 

The principles do not differ from those applied 
in ordinary structural design, but, in order to 
reduce resistance, the shape of every strut or 
spar should be carefully considered and the 
number of separate members should be reduced 
as far as possible. 


CURVES OF RESISTANCE POWER AND SPEED. 

The general design of the aeroplane having 
been established, we can obtain an accurate 
estimate of the qualities of the machine by 


200 


150 


Resistance in lbs. 


100 


50 
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If, for example, the total weight works out 
at 1,700 lbs., and, therefore, the loading at 6-6 Ibs. 
per sq. ft., we see that the angles of incidence at 
50, 60, 70, and 80 miles per hour are 10°7°, 
6-3°, 4:0°, 2-3° respectively, and at these 
angles Fig. lc gives the dynamical resistances 
as 1/10°6, 1/13-2, 1/12-2, 1/9-6 of the total 
weight, or 160 lbs., 129 lbs., 139 lbs., 177 lbs. in 
the present case. 

From these figures we plot a curve of speed 
and dynamical resistance (see Fig. 12). In the 
same way as the weight of each spar or strut has- 
been tabulated, the resistance of each separate 
part at a given speed (the maximum designed 
speed, for instance) must also be scheduled, 


Le 


WZ 


60 
E ] 
40 


Horse Power 


Speed in miles per hour 


Fig. 12.—Curves OF RESISTANCE AND POWER. 


The diagram gives the head resistance, dynamical resistance, total resistance, 
horse power required and horse power available at each speed. 

The speed limits are fixed by the intersection of the two curves representing 
horse power available and required. The possible rate of climbing is measured 
by the vertical distance which separates them. The most efficient speed 

corresponds to the minimum of the latter curve. 


using the graphical method suggested by Mr. 
O’ Gorman. 

-The weights of every part carefully calculated 
and tabulated give the total weight, and hence 
the actual loading which may differ more or less 
from our first estimate. 

The lift and drift curves of the wing shape 
used (similar to those given in Fig. 1) are 
known, and for these we can read off directly 
“the angle of incidence and dynamical resistance 
corresponding to each speed. 


These head resistances being approximately 
proportionate to the square of the speed, we can, 
from the total head resistance at one speed, 
draw in the curve representing it at all speeds. 
The sum of these two curves gives us the 
total resistance, and if we multiply each ordinate 
by the corresponding velocity in feet per second 
and divide by 550, we get the horse power 
required. i 
The horse power available is not so easily 
estimated. To establish it accurately for each 
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speed we should require a brake horse power 
test of the motor at all speeds and an efficiency 
test of the propeller at various angular speeds 
and speeds of translation. In default of the 
required information, we may assume that, 
provided the propeller is properly proportioned 
to the motor, and is of good construction, we 
may expect an efficiency of about 70 per cent., 
and we will draw in the curve of available horse 
power on this assumption. 

The two intersections of the curves of horse 
power available and horse power required give 
the maximum and minimum speeds. ‘The 


largest distance separating them measured in 
Ibs. per second (t.e., horse power x 650), and 
divided by the weight of the machine, gives the 
maximum rate of climbing in feet per second 
and the speed at which this will be obtained. 


Ratio — Density at a given height 
pee at Ground Level 
8 9 


20,000 


16,000 


"06 IN ‘08 


‘04. "05 
Density in lbs. per cubic foot 


Fig. 18.—VARIATION OF THE DENSITY OF THE 
ATMOSPHERE WITH HEIGHT. 
The variation depends on the temperature of the 
air at each successive level. The curve given is 
the average of a number of observations taken by 
means of kites and pilot balloons. The diagram 
is of importance, for both the lift of the wings and 
the power of the engine of an aeroplane decrease 
with the density of the atmosphere. 


The lowest point on the curve of horse power 
required corresponds with the most economical 
speed. 

Thus, Fig. 12 (p. 1085) gives us the following 
information: The maximum speed of our aero- 
plane is 76 miles per hour, its minimum speed 45 ; 
it will climb at the rate of 8 ft. per second, 
and glide at an angle of lin 9. These figures 
represent the best possible results which could 
be obtained from the machine flying in still 
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air with an engine which would always give its 
maximum power, and a pilot who would always 
use it to the best advantage. 

In actual flight the use of the controls will 
increase the effective resistance of the machine, 
and the average rate of climbing will be less and 
the gliding angle steeper than indicated above. 
Thus, in the Army trials of 1912, the gliding 
angle of several machines was 1 in 9 for short 
periods, although their average path was 1 in 6. 


ABNORMAL LOADS. 


The factors of safety are usually established 
with regard to the normal loads which the 
structure has to bear in steady horizontal flight, 
but these may be seriously increased under ex- 
ceptional circumstances. 

If the machine is set on a steep dive the speed 
will increase until the sum of the drift and head 
resistance corresponds to the component of the 
weight in the direction of motion. 

To take a numerical example, let us consider 
a monoplane having a loading of 6-5 lbs. and a 
gliding angle of 1 in 6, at a speed of 62 miles 
an hour, which represents about the average 
machine at the military trials last August. 

At this speed the angle, taken from Fig. 1, is 


°, and the wing drift —; the head resistance of 


W 
14’ 
the rest of the machine is, therefore : 
1 1 
W (š = ia) = 0°0958 W. 
Now let us suppose a machine set on a path 
at, say, 45° to the horizontal. Both the lift and 
resistance in the direction of motion will ulti- 


mately become equal to JE The lift per square 


foot is, therefore, 4:6 lbs. From Fig. 1 it is 
possible to find by trial and error the speed and 
angle at which the machine must fly. This speed 
is approximately 136 miles per hour, and the 
angle zero or slightly negative. The lift to drift 
ratio is 3, and the corresponding drift on the 


wings _W__ 9-94 Ww. 
8 x Bx /2 
The head resistance at this speed is 
W x 0:0953 x ee = 0°46 W. 


If our speed is correct, the sum of these two 
resistances must be equal to 
W = 0: q W. 
N2 
The drift of the wings, which at the best 
gliding angle is W may, therefore, reach three 


or four times its normal value. 


y 
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Now let us suppose that the pilot elevates to 
the full extent ; the machine tends suddenly to 
straighten out, and the first effect is to increase 
the angle of incidence of the wings. 

The maximum stress in the main spars and 
lift wires will occur if the angle of incidence 
reaches the critical angle of Fig. 1 (7.¢., 18°). 

The load per square foot will then be 0-64 

x0-0051 x 136? = 60 lbs. per square foot, or 
about nine times the weight of the machine. 

Such stresses are, of course, not likely to 
occur in practice: first, because no pilot 
would, or, in fact, could suddenly pull back 
his elevator to the full extent while travelling 
at such a speed; secondly, because the large 
forces developed as soon as the direction of the 
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when the machine is flying at an angle of inci- 
dence of 12°. If the lower surface happens to 
have been torn, the pressure within the wing 
will correspond to the pressure at the torn part, 
and the upper surface will have to support the 
combined effect of suction and pressure. Under 
these conditions seven times the normal loading, 
or, say, 45 lbs. per square foot would come on the 
surface.* 'The canvas employed is usually of 
good strength and quality, and will withstand 
a pull of 80 Ibs. to 100 lbs. per inch ; and it can 
be shown that, provided there is no initial tear, 
the factor of safety is ample. 

The attachment of the canvas to the ribs 
is, however, a difficult problem; the ordinary 
method of holding it by means of a wooden strip 


Normal loading 6:6 lbs. per 
aq. ft. 


Horse Power 


Speed in miles per hour 


Fic. 14. — EFFECT or ALTITUDE ON THE SPEED AND RatE OF CLIMBING OF 
AN AEROPLANE. 


As the aeroplane rises, the power required for flight increases and the power given by 


the engine decreases. 


The diagram illustrates the decrease in speed range and rate of climbing which results. 


machine began to alter would cause the path 
to change too rapidly for such an angle of inci- 
dence to be attained. On the other hand, there 
are several accidents on record in which the 
wings have collapsed in mid-air under circum- 
stances somewhat similar to the above, and the 
danger of very rapid alterations in direction 
when travelling at high speeds cannot be ex- 
aggerated. 
STRESSES ON THE FABRIC. 


The maximum local stress will oceur close to 
the front edge of the wings; it will be greatest 


fixed to the flange of the rib by light tacks is 
inadequate, and some better means should be 
devised. 

Generally speaking the modern aeroplane has 
under all ordinary conditions of flight a reason- 
able factor of safety, but any machine may give 
way if used for acrobatic performances. If 
the owner of a motor-car elects to use it for a 
cross-country steeplechase he cannot blame the 


* This is based on the designed speed of the machine. At 
the maximum speed attainable in a vol pique the local 
loading may reach thirty times the normal average loading. 


va 
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designer of the car if an accident occurs; and 
no reasonable man will attribute the fatalities 
which have-.resulted from trick-flying to faults 
of design or construction. 


STRESSES DUE To Gyroscoric FoRrcEs. 


The moment exerted by a gyroscope is repre- 
sented by the well-known expression IQ, 
where 1 is the moment of inertia of the revolving 
system, Q the speed of rotation, and œ the 
angular speed at which the direction of the 
axis is being altered. The resulting gyros¢éopic 
moment is always at right angles to the plane 
of the couple which causes it. In the case of a 
100 h.p. Gnome engine, the propeller and engine 
produce moments of about the same amount. 

Mr. ©’Gorman has shown that in the case of a 
dive sufficiently sudden just to lift the pilot out 
of his seat, the combined gyroscopic moment is 
330 lbs.-ft. This is not sufficient to strain the 
machine severely, and corresponds to a gust of 
moderate intensity and known direction, or, for 
instance, to an inclination of the rudder to 
about 5°. 


MOTOR AND PROPELLER. 


Flight has been the dream of all ages, but the 
dream could not become a reality until the 
progress of mechanical science provided a motor 
of high power and light weight. 

The invention of the internal combustion 
engine made flight possible. The development 
of the petrol engine, called for by the increasing 
requirements of the motor-car industry, led to 
the practical solution of the problem. 

A few years ago the question of weight per 
effective horse power was, of necessity, the all- 
important consideration; the margin of power 
available was always small, and any increase in 
load rendered the machine incapable of leaving 
the ground. _ 

In modern machines a wider latitude is possible, 
and due consideration can be given to reliability 
and efficiency. 

Ten years ago the lightest engine weighed 
over 20 lbs. per horse power; the motors now 
used in aeronautics range from about 3 lbs. for 


’ the lightest type of rotaryengine to 6 lbs. or 8 lbs. 


for the high-powered water-cooled engines 
which drive the modern dirigible. 

Rotary engines suffer from several serious 
defects more or less inherent to the type. The 
revolving mass gives a high gyroscopic torque, 


' and in the event of the breakage of any part 


its inertia may be a source of danger. The low 
compression entails low efficiency. The engines 
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will not run for long periods without being 
dismantled and cleaned, and will not work 
satisfactorily if lubricated with ordinary oil. 

A large saving in weight may, however, 
more than compensate for these disadvantages. 
The Gnome engine has played a leading part in 
the development of aviation, and is at present 
more frequently used than any other make. 

The position held by the Gnome engine is 
mainly due to scientific design, excellent work- 
manship, and careful selection of materials ; 
and there appears to be no reason why engines 
of other types should not attain at least equally 
satisfactory results. 

The steel cylinders of the 50 horse power 
Gnome engine are 4$;ins. diameter, and only 
average =, in. in thickness ; their weight is 5 lbs. 
The pistons weigh 14 lb. and the connecting rods 
with two gudgeon pins only 13 lb. Most parts 
are of nickel steel or nickel chrome steel. 

An aviation engine should maintain its power 
over a wide range of speed, and in order to reduce 
weight the speed should be high. This implies 
valves and ports of large dimensions, and 
moving parts of minimum weight. 

In a motor-car, the engine is only called upon 
to develop its full power at rare intervals and for 
short periods. The aeroplane is always travelling 
up a hill of about 1 in 6, and as, therefore, the 
engine is worked normally at its maximum power, 
large bearing surfaces and efficient lubrication 
are essential. 

Finally, excessive vibration, which is merely 
an inconvenience in the motor-car, may become 
a source of danger in the aeroplane, and every 
care should be taken to obtain a perfect balance 
of the reciprocating parts and uniform torque. 

A six-cylinder engine, with the cranks 
arranged at 60°, is most satisfactory in both 
these respects; it can be balanced for both 
primary and secondary forces and couples. 

The importance of fuel economy increases 
with the range of action for which the air craft 
is designed. 

A good water-cooled engine will consume 
0:6 lb. of petrol, and use 0-1 Ib. of oil per b.h.p. 
per hour ; its weight will be 6 lbs. or less. 

A Gnome engine weighs 3lbs. per b.h.p., and 
requires 0: 8 lb. of petrol and 0-3 Ibs. of oil. 

For a seven hours’ run the total weight to be 
carried is the same in both cases ; for a longer 
journey the heavier but more economical engine 
is best. 

PROPELLER. 

The simplest shape of propeller consists of a 

portion of a true screw surface, i.e., the surface 
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which would be outlined by a straight line 
revolving at uniform speed about an axis at 
right angles to its direction and travelling along 
the axis at a uniform rate. 

As the radius increases, the path traced out 
during each revolution increases in the same 
ratio, but the distance travelled forward, or the 
“ pitch,” is constant; the blade surface, there- 
fore, is nearly parallel to the axis at the boss and 
nearly at right angles to it at the tip. 

A screw working in a fixed nut of rigid ma- 
terial must necessarily advance at each revolu- 
tion by a distance equal to the pitch; a screw 
cutting its way through a fluid will advance 
by this amount if no resistance is offered to its 
forward motion. 

If the screw exerts a forward thrust it will 
force the air backwards and also slide relatively 
to it—or to follow the mechanical analogy—as 
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Fig. 15.—VARIATION OF WIND VELOCITY WITH 
HEIGHT, 


The wind increases very rapidly near the ground 

level, and more slowly at great altitudes. The 

curve given in this figure is the mean of observa- 

tions taken daily at Glossop during the years 
1908-1909. 


the screw goes forward the nut slides back; but 
the sum of these two motions is not, equal to 
“the pitch, for the thread in the nut also gives 
way or partly strips. The percentage decrease 
in the forward velocity which occurs in this 
manner is called the “slip ratio.” 

As a result of the slip, the air will strike the 
blade at angles which will vary along the length 
of the blade. 

Now any section of a propeller blade may be 
regarded as a small wing flying round in a 
circle. We know that a flat plate does not make 
satisfactory wing surface, and that a curved 
wing 18 efficient at an angle of incidence of about 
5°, and very inefficient at large angles. We 
must, therefore, alter the section of our blade ; 
make it wing shaped, and modify the angle of 
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each part, so that at the normal speed and 
thrust the relative wind should be at the correct 
angle to the surface. A wing section of the shape 
shown in Fig. 7, 11, or 13, combines fair efficiency 
with the great strength required near the boss. 
Sections similar to 2 or 3 will be suitable for the 
tips. 

The theory and design of propellers is too 
complex to be included in the scope of these 


‘lectures, and I must refer you to the books of 


Lanchester and Drzewiecki and to the reports 
of the Advisory Committee for Aeronautics.* 

The maximum efficiency of the propellers as 
used in practice is 70 or 75 percent. The best 
efficiency occurs at a slip of about 20 per cent. 

The blades are usually two in number. Three- 
bladed wooden propellers are not used; for the 
high stresses near the hub require that the fibre 
should be continuous from side to side. Occasion- 
ally four-bladed propellers are made by mounting 
two ordinary propellers at right angles to each 
other. 

Within ordinary limits the width of the blade 
affects the efficiency but little ; thus, a 50 per 
cent. departure from the best proportions will 
only alter the efficiency and thrust by about 
ð per cent, 

The efficiency of propellers lies between fairly 
narrow limits. Almost any blade shaped roughly 
in the form of a screw will give an efficiency of 
over 65 per cent., and the best designed propeller 
rarely exceeds 77 per cent. 


CHARACTERISTIC PROPERTIES OF AN 
AEROPLANE. 


It will be of interest to study the effect of 
loading, of head resistance and horse power on 
the velocity, speed, range and rate of climbing 
of an aeroplane. 

If we are dealing with a finished machine, we 
can only alter the loading by changing the 
weight carried, and the resistance per horse 
power by throttling the engine; but the de- 
signer may alter the wing area and the body 
resistance. aig 

In the table given on page 1090 the effect of 
a 15 per cent. increase or decrease is worked 
out for the four cases mentioned above. 

The increase of weight reduces the rate of 
climbing by 35 per cent. and lowers the speed 
range from 70 per cent. of the minimum speed 
to 57 per cent. The decrease in engine power 


* Lanchester, ‘‘ Aerodynamics” ; London : Constable & Co., 
1907. S. Drzewiecki, “ Des Helices Aeriennes” ; Paris : 
Vivien, 1909. See also “ Reports, Advisory Committee for 
Aeronautics” ; London: Wyman & Sons. 
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reduces the rate of climbing by 31 per cent. and 
the speed range from 70 per cent. to 59 per cent. 

The horse power used in the machine we are 
considering is relatively large for an aeroplane 
of this size, and the above variations are, there- 
fore, smaller than might be anticipated in most 
cases. 

If our available horse power had been 35 
instead of 54, a 15 per cent. increase in weight, 
or decrease in horse power would have rendered 
the machine incapable of leaving the ground. 

Turning now to questions of design, we note 
that a decrease of 15 per cent. in wing area 
would decrease the rate of climbing by 16 per 
cent., reduce the speed range from 70 per cent. 
to 60 per cent., and cause the machine to glide 
at a steeper angle. To study the effect of head 
resistance we have calculated the change corre- 
sponding to the addition of 1 sq. ft. of normal 
surface, and find that in our aeroplane it will 
decrease the climbing speed by 4 per cent., and 
reduce the speed range from 70 per cent. to 66 
per cent. 

In the table the area and head resistance are 
assumed to be independent of each othér; in 
actual construction an increase in area will not 


only change the wing drift but also increase the 
head resistance, for it will involve additional or 
larger wires and spars. 


THE COLONISATION OF PERU. 


It is well known that, previous to the Spanish 
conquest, the civilisation of Peru was considerably 
advanced, and agriculture had made good progress. 
The great plain extending between the ocean and 
the Cordilleras, now for the most part dry and un- 
cultivated, was watered by means of an admirable 
system of aqueducts, of which splendid ruins still 
remain. 

For several years the Peruvian Government has 
been endeavouring to reclaim the uncultivated 
land, especially along the coast, by means of an 
active policy of colonisation and a vast plan of 
irrigation, 

The climate of this zone is healthy, and the soil 
is capable of varied and abundant production— 
cotton, sugar-cane, vegetables and frui? trees ” 
flourish; the area capable of cultivation com- 
prises 20 million hectares, of which only 250,000 
are cultivated. The reasons for this are the want 
of water and the scarcity of efficient and productive 
labour. The population of Peru is composed chiefly 
of Indians—the indigenous race—and mulattos. 
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Both have a low scale of living, so that they have 
little need to work, and they are, besides, naturally 
somewhat lazy. There is considerable immigra- 
tion of Chinese, but they are not adapted to 
agriculture. It is necessary, therefore, to have 
recourse to white races, and colonisation is thus 
a problem of vital importance to the economical 
development of the country. To encourage coloni- 
sation, the Government has enacted several liberal 
and generous laws. By that of October 6th, 1893, 
which may be considered the foundation of the 
others, any person may obtain a concession of land 
on the coast, with watercourses, on a long lease or 
in perpetuity, on cogdition of irrigating it and 
paying a moderate security. 

These measures, however, have not had the 
desired effect in attracting a sufficient number of 
Europeans. At the beginning of this year, 
according t> an article in the Bulletin of Economic 
and Social Intelligence, published by the Interna- 
tional Institute of Agriculture, another important 
law was passed with a view to giving an energetic 
impetus to colonisation. This empowers the 
Government to contract a loan of two millions 
sterling to be appropriated solely to colonisation 
and works of irrigation. The loan, with interest, 
is guaranteed by first mortgages on the irrigated 
land and the buildings on it, and is issued in the 
form of Government bonds bearing interest at öğ 
per cent., terminating and repayable at the end of 
thirty years. As a special guarantee, both of the 
bonds and of the interest, the Government will set 
aside the necessary sum each year until 1942 
inclusive. 

The bonds will be issued thus: one million 
sterling when, the Government engineers having 
finished their investigations and presented their 
reports, it shall be decided what lands are to be 
irrigated and colonised; the second million when 
the irrigation works have been begun, in propor- 
tion as their continuation and the colonisation of 
the irrigated land may require new capital. 

The price of the bonds will not be less than 87% 
per cent. of their face value. They will be placed 
on foreign markets. 

The necessary capital having been raised, the 
Government will then make contracts for irrigation 
and colonisation with well-organised companies 
which can offer sufficient guarantees. 

As soon as the irrigation works are completed, 
the Government will proceed to sell land to farmers, 
in lots of not more than 60 hectares, each lot with 
the necessary water-supply. The prices will be 
fixed so as to cover the cost of irrigation and 
colonisation, including interest. Immigrant 
settlers must be of white race, and must have the 
minimum capital necessary for preparing and 
cultivating the land at their own expense till the 
first crops are gathered. 

With the money raised by the sale of the 
irrigated lands, after deducting the sum needed to 
pay the half-yearly interest, a fund will be formed 
which the Government may employ in new irriga- 
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tion works or in loans to rural co-operative 
societies which may be formed. The loans thus 
granted will be guaranteed by a mortgage on the 
improved lands. 


INDIAN MICA. 

The muscovite or white mica deposits of India 
constitute at the present day the chief source of 
the world’s supply of mica. Though not so suited 
to the uses to which the Canadian, or amber, mica 
is applied, the product of the Indian mines is 
nevertheless largely used, mixed in varying propor- 
tions with amber mica, in the manufacture of 
electrical appliances, while a large percentage ie 
consumed in the stove or similiar industries. Mica- 
mining in India dates from a very early period. 
The Hindus have been engaged in the industry for 
centuries, and the mines near Patna and Delhi are 
the oldest in the country. When these deposits 
were visited in 1826 there were then as many as 
5,000 natives employed upon them. In 1849, 
Dr. McClelland records an output of 800,000 lbs. 
The first exports of mica were made from Bengal 
in 1863, and amounted to about 7,500 lbs. Much 
of the mica mined in the old days was used for 
ornamental purposes, painting, etc., while some of 
it found use in the stove industry. It was not, 
however, until the adoption of mica for electrical 
purposes that the mining industry assumed its 
present important position. 

The mica-bearing areas of India are chiefly con- 
fined to Gaya, Hazaribagh and Monghyr districts 
in Bengal, Nellore and the Nilgiris in Madras, and 
Ajmere and Merwara in Rajputana. The mines in 
Bengal are situated between 85° and 86° 30’ east 
longitude and 24° 25’ north latitude. They are 
distributed over a series of parallel ranges of low 
hills, some 400 ft. above the surrounding country 
and 1,200 ft. above sea-level. These ‘hills form the 
boundary between the Hazaribagh district on the 
south and the Gaya and Monghyr districts on the 
north, and are part of the Bengal Presidency. The 
direction of these ridges is east. The most im- 
portant mines lie in the districts of Hazdribagh 
and Gaya in Behar, and the mineral has also been 
found in certain parts of Manbhum and Singchum 
(Chota Nagpur), but little attempt has been made 
to work the latter deposits. In the Hazaribagh 
district the greater part of the mines are situated 
in the Koderma area, both inside and outside the 
Government reserve forests. Briefly, the known, 
mica-bearing areas are as follows :—Bengal Presi- 
dency : Gaya, Hazaribagh Monghyr, Sikkim, Tibet. 
Bombay Presidency: Chhota Udepur, Narnkol, 
Burma. Central India: Rewah. Central Provinces: 
Balaghat, Bastar, Bilaspur, Coorg. Madras Presi- 
dency: Ganjam, Nellore, Nilgiris, Salem, Trichi- 
nopoli Vizagapatam, Travancore, Mysore. Punjab: 
Bhabeh, Gurgaon, Kangra. Rajputana: Ajmere, 
Merwara, Jaipur, Kishengarh, Sirohi, Tonk. Ac- 
cording to a recent report by the Canadian Depart- 
ment of Mines, the mining methods employed in 
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the greater number of the Indian mica-mines are 
of the same primitive character as those in use 
since the inception of the industry. No system of 
any kind is followed, and the deposits are worked 
in the simplest manner. No machinery worth 
mentioning is employed. Open cuts along the out- 
crops of the veins alternate with cross-cuts at right 
angles throughout the mass of the dyke. These 
cuts have a depth of from twenty to fifty feet. The 
sides, on account of the decomposed nature of the 
veins near the surface, are often dangerous, little 
timbering being used. Despite this fact, accidents 
are comparatively rare, the fatalities recorded 
averaging only 0:53 per thousand during the period 
1904 to 1908. 

In exceptionally rich deposits, where the decom- 
position of the vein continues in depth, the work 
of exploitation differs somewhat from the above. 
The vein in such a case is followed to depths some- 
times exceeding 200 ft. by means of inclines in a 
zig-zag form. At intervals along these inclines 
native women are stationed, who pass baskets 
filled with mica, or pitchers of water, from hand to 
hand. Two rows of women are usually employed 
from the water-level to the surface, the full 
receptacles being passed up one line and the 
empties down the other. As many as seventy 
women are sometimes employed in this form of 
work alone. For ventilation purposes, circular 
shafts, 2 ft. in diameter, are put down at frequent 
intervals along the course of the vein. Work is 
carried on only during the dry months, from 
November to May. Explosives are seldom used, 
but in cases where the rock is exceptionally hard, 
large fires are kindled against the face, upon which 
water is then thrown. This causes cracks to 
develop, into which iron wedges are driven, and in 
this way large masses of rock are detached. The 
method is precisely similar to that employed in the 
tin-mines of Saxony during the middle ages and 
known as “ Feuer-Setzen.”’ 

The tools used in the mines are of a primitive 
character, and are usually fashioned from the 
magnetite not infrequently found in the vicinity of 
the mica deposits. The mica crystals extracted in 
this way are raised to the surface and split into 
sheets of about an eighth of an inch in thickness. 
The rough edges are trimmed off by means of an 
implement called ‘‘ hasawah,’’ and the sheets then 
sorted according to colour and size. 

Most of the mines are under the control of the 
Indian Mines Act of 1901. The average number 
of persons employed during the quinquennium 
1904-1908 was 15,667, so that, roughly ‘speaking, 
the mica industry of India comes, with manganese, 
next to gold in the employment of labour. 

The risks attending mica-mining seem to be 
somewhat less than those of coal-mining in India. 
Wages are very low. Women get 3d.a day, while 
good natives work for 4d.; a first-class native fore- 
man—and only such can be employed under the 
circumstances—receives from 8d. to 10d. a day. 
On account of the absence of any machinery it is 
difficult to follow the deposits beyond 100 ft. in 
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depth, and many mines, still showing immensely 
rich mica deposits, have been abandoned. There 
cannot be any doubt that, with the introduction of 
modern mining methods, the waste of mica will be 
much less, a better quality will be secured, and 
the life of the mines will be prolonged until the 
complete exhaustion of the deposits. At present 
only the decomposed or partially-decomposed parts 
of a vein are mined, and it is evident that the mica 
must have simultaneously undergone a certain 
partial decomposition. Mining in depth in the 
hard vein material would yield hard, not decom- 
posed, mica, and in this way would increase the 
efficiency of the mine, both as to quality and 
quantity. At the present time India, the United 
States and Canada constitute the three principal 
mica-producing countries of the world, the two 
former supplying the muscovite and the latter the 
phlogopite or amber mica. English and Continental 
consumers are mostly supplied by the Indian mines, 
comparatively little amber mica being imported 
from across the Atlantic. The total value of mica 
produced in the three countries mentioned in 1910 
was as follows: India, £54,427; United States, 
£69,219; and Canada, £20,447. 


THE DEVELOPMENT OF THE 
TEXTILE INDUSTRIES. 

Soie Végétal.—More than one vegetable fibre has 
had applied to it the name Socie végétal, but a 
newcomer bearing this name is a special prepara- 
tion of flax. The material is being tried by 
manufacturers in more than one district, and a 
large variety of goods have been made from it by 
the French patentees. The staple is long, the 
fibre is more finely divided than the usual linen, 
and also considerably more lustrous. The fibre 
has the coldness and hardness of linen, and it 
seems to share its reluctance to take dyes. Yarn 
is spun from it as fine as 70’s cotton counts, and 
the thread exhibits some of the irregularity of 
linen. It is, of course, more costly than mercerised 
cotton, but unlike that material it does not lose, 
but rather gains, in brightness in wear; and it is 
cheaper than spun silk. The wearing properties 
are at present a little-known quantity, but it is 
possible that the material may establish a sphere 
of its own, as it is said already to have done in 
several Continental countries. Projects for putting 
down a considerable quantity of machinery for 
preparing and spinning in England are now under 
discussion. 


Spirit Solvents. —A fatality at a Lancashire 
works, in which benzine is used as a solvent in 
de-greasing cotton waste, is the latest of a series of 
accidents which have drawn attention to the 
growing use of inflammable spirit in textile 
industry. An explosion which wrecked several 
buildings in Bradford was imputed to the use of 
petrol in de-greasing wool. Another which cost 
three lives clearly arose from the use of petrol and 
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vaseline as a dry-cleaning mixture for plushes. A 
fire in a cloth warehouse has been traced to the 
purchase of benzine in a half-gallon can for the 
purpose of removing oil-stains. The tale of 
accidents accruing in a relatively short time should 
give a sufficient warning against the careless 
handling of these spirits and the promiscuous 
disposal of any residues containing petrol. Cotton 
waste is being freed from grease in large quantities 
for use by makers of explosives and of artificial 
silks. The old objection against using spirit 
solvents upon wool—based on the ground that the 
vehicle removes the internal as well as the external 
fats—woeuld appear to be losing force. At all 
events, it is notable that a large new works for 
conducting this process is being erected outside 
Bradford. The process has been worked largely 
and for several years in Massachusetts. Non- 
inflammable solvents, such as tetrachloride of 
carbon, apparently remain too high in price 
relatively to petroleum spirit to be employed as a 
substitute, but there is reason to think that tetra- 
chloride could be manufactured at an appreciably 
lower cost were the demand upon a large enough 
scale. 


Night Work.—Regularly it is found that the 
problems of one branch of textile industry are the 
commonplaces of another, and this is the case 
with the careful suggestions made by Professor 
Chapman in respect of the productive facilities of 
cotton-mills. The proposition is that, instead of 
building new mills to meet a temporary demand 
for enlarged quantities of cotton yarn, it might be 
well to‘weigh the advantages of night working. 
Operative opinion has long been opposed to night 
work in Lancashire, where double shifts are rare, 
and cannot be described as favourable to the 
system in Yorkshire, where itis common. It may 
be added that managerial opinion in Yorkshire is 
rather more than doubtful of the advantage of 
night working. Nearly the whole expansion within 
recent years of the carded woollen industry in 
Yorkshire has been met by night working, and in 
the Colne Valley the work is habitual and has been 
continued for years. Doubts of the permanency 
of the enlarged demand for woollens led employers 
in the Heavy Woollen District into night work 
rather than into the duplication of machines, but 
extensions of premises are now proceeding some- 
what freely. In the commission woolcombing 
trade night work is normal, and gains some 
sanction from the fact that the pressure of work 
varies widely at different seasons of the year. 
Women may not be employed during the night, 
although men may, and from the social point of 
view something is to be said against a system 
which occasionally results in wives and husbands 
meeting only at the week-end. As the woman 
goes in to work the man comes out. Men have, of 
course, to be paid more highly than women, and 
night men more highly than day men. There are 
gas bills and some other material items to consider, 
as well as the fact that it is not the pick of men 
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who offer their services for night work. During 
the dyers’ strike in Bradford, at the opening of this 
year, such dye-houses as were unconcerned worked 
through the night, amassing paper profits which 
have been dribbling away ever since. In the 
experience of soms dyers more cloth was spoiled 
by the inefficient attention of night labourers 
during six months than in the preceding three 
years. The system has disadvantages no less 
marked than its advantages, and abundant food 
for consideration of both can be found in tha West 
Riding. 


The Furst Mill.— A bi-centenary which will 
probably pass with little enough public attentiou 
is due some three or four years hence. The 
occasion warrants notice, for it is nothing less 
than the birth of the whole modern factory system, 
inaugurated by Lombe when he placed the first 
mill in England upon a swamp in the Derwent at 
Derby. There he introduced the first power-driven 
silk-throwing machinery, constructed after plans 
obtained in Italy, and for which a patent was 
granted to him in 1718. The mill excited the 
wonder of Defoe and of many another, and its less 
pleasing details were extensively copied and became 
the standard pattern for textile mills. Lombe’s 
mill had a sightly tower, as well as 468 windows, 
and a waterwheel “ equal to the labour of many 
hands.” The mill of 1717 or 1718 was burnt out 
in the early part of the last century, and the edifice 
was burnt to the ground in the opening years of 
this century. Industry is still plied upon the 
historic site, which is shared by a flour-mill and a 
custard-powder and fly-paper factory. The ap- 
proach is still known as Silk-mill Lane, an Old 
Silk-mill inn is near at hand, and a pair of 
wrought-iron gates, very much finer in design and 
execution than such as guard mill yards in the 
present time, stand at the entrance. There is still 
some silk-throwing in Derby, although much less 
than in Macclesfield. The town has ceased to be 
distinctively a textile centre, but it manufactures 
fancy trimmings, gimps, cords, fringes, laces, and 
scrolls, has a considerable trade in wrapping wire 
with insulating threads, and has a comparatively . 
new business in hosiery. 


Rag Flocks.—Proceedings under the Rag Flock 
Act, which Mr. John Burns promoted out of regard 
for the public health, continue to provide good 
employment for professional witnesses. The Act 
authorises the setting up of a standard of cleanli- 
ness for rag flocks, and an order made last year 
prescribes the number of parts (30 in 100,000) of 
soluble chlorine that may be permitted. Flocks 
are used for stuffings, and may be briefly defined 
as woollen fibre too short for the regular uses of 
the woollen manufacturer. Some flocks are 
generated in the ordinary routine of cloth manu- 
facture, and come away from cloth chiefly in the 
course of scouring and in raising and cropping the 
surface, although more or less fluff or flock is 
evolved at other stages. Such flocks are exempt 
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from control, as the Act deals specifically with 
rag flock, a class of material produced by grinding 
the less desirable classes of woollen rags collected 
by scavengers and dealers. Many of these rags are 
displeasing enough in the raw state and heavy with 
tenacious dirt, of which some portion passes 
through the machine into the beddings of the 
people, and into the cheap chairs and sofas known 
colloquially as “ London blown-up” quality. The 
filth can be removed by washing, and the effect of 
the measure is to make washing needful. Although 
there is strikingly little evidence of harm done by 
the use cf dirty rag flock, the general desirability 
of cleanliness need not be disputed. As the regu- 
lations at present stand other flocks may legiti- 
mately be used, even though containing an excess 
of soluble chlorides, but flocks from rag may not. 
In the circumstances it is perhaps natural that 
upholsterers caught with dirty flocks in their 
possession should strive to show that the stuffing 
is entitled to be dirty, because it is not made from 
ground rags. The settlement of the question of fact 
frequently involves difficulty, and a certain number 
of people wonder whether the content of chlorine 
is actually the fairest method of determining the 
condition as to cleanliness. Doubtless household 
furnishing firms could do more to direct public 
attention to the desirability of using sterilised 
beddings made from purified wool waste. 


Manufacturers’ Meetings.— There is always a 
wide range of discussion at the meetings of manu- 
facturers’ associations in America, and the recent 
three-day convention of the National Association 
of Cotton Manufacturers maintained the tradition. 
Papers on the use of crude oils as lubricants, motor 
waggons, accounting, life-saving in case of fire, 
industrial accidents, purchase of coal, and care of 
belts, occupied the major part of the time. A 
paper by Professor W. H. Perkin upon the fire- 
proofing of cottons, and another by Mr. Thomas 
Aspinall, of Bolton, upon warp-sizing, illustrate 
the interest now being taken in English methods. 
This interest was displayed further in the presi- 
dential address by Mr. E. F. Greene (Pacific Mills), 
and by Mr. Whittam’s definite suggestion that a 
central exchange should be organised for New 
England on the lines of the Royal Exchange, 
Manchester. An account of the manufacture of 
the world-famous Dacca muslins was given by 
Mr. Murti, of Madras. Egyptian progress in 
cotton culture was reported on by Mr. Carl 
Schofield, of the Department of Agriculture, 
Washington, and detailed" results were given of 
the experience gained in the Havre conditioning 
house in respect of the proportion of moisture 
present in American raw cotton. Golf, baseball, 
and social gatherings completed the proceedings at 
Atlantic City. As it is noted that the external 
attractions interfered with the attendance at the 
indoor meetings, it is to be seen that American 
manufacturers are not utterly unlike English ones 
in circumstances of the same kind. 
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CORRESPONDENCE. 


THE USE OF WHITE LEAD IN 
PAINTING. 


With reference to the paper on the above subject 
read before the Society on March 12th last, Mr. 
Charles A. Line writes as follows :— 


On page 465 of the Journal, No. 3147, appears a 
detailed account of the statistics upon lead poison- . 
ing during 1911, the conclusion arrived at being 
this—‘‘ leaving only some forty cases which were 
at all serious.” 

As forty-seven fatal cases were reported, I am 
unable to accept the conclusion, and, in my 
opinion, it should be amended. 

The only painters who are under the Factory 
Acts are a small minority; the bulk of them do 
not work in factories. Doubtless it is true that 
the total number of cases of lead poisoning in the 
paint, etc., trades reported was 235, but there being 
47 fatal ones, if 235 represents the whole, then one 
case in every five was fatal. It is inconceivable, 
however, that such a large proportion of these 
cases should prove fatal, therefore these figures 
need investigation. We are forced to the con- 
clusion that 235 does not nearly include the whole. 
The fact is that, as Factory Act surgeons are paid 
a fee only when they send a report of a case occur- 
ring in a factory, they report such cases, but do 
not always hear of the numerous other cases of 
poisoning in painters outside factories, which must 
be thousands. Some hundreds are voluntarily 
reported, however. : 

If you turn to Blue Book Cd. 7088, you will find 
that Mr. Malcolm Delevingne states, on page 10: 
“ Returns are not obtained for the house-painting 
industry, but 150 certificates for disablement by 
lead poison (in 1912) were given by certifying 
surgeons to workmen in this occupation.” 

Manifestly, in 1912 there were 150 cases certified 
so serious as to disable the sufferers in the 
(so-called) house- painting industry, instead of 
“some forty” as stated in your Journal. The 
deaths of many painters are attributable to lead 
poison when the cause of death is certified as para- 
lysis, chronic Bright’s disease, apoplexy, cirrhosis 
of liver, cerebral hemorrhage, acute nephritis, 
kidney disease, cardiac failure, gastritis, dementia, 
etc. , 

I may add that I submitted your figures to som 
gentlemen whom I know at H.M. Home Office, 
and the figures are regarded as capable of convey- 
ing a mistaken impression. Also, I have sought 
the advice of a fully qualified consulting physician, 
M.D., D.P.H., etc., upon the contents of this letter. 

-Referring now to page 469 of the Journal, No. 
3147, we find what is doubtless an honest expres- 
sion of opinion: that only white-lead paint is efficient 
for painting greenhouses. In my judgment this is 
a statement that should be amended also, 

During the last seven years hydrated oxide of 
zinc (G. Petits process) has been undergoing 
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practical trial by many painting contractors on 
the Continent, and has been tested also by H.M. 
Office of Works. It came to my knowledge in 1912 
that this process had proved entirely successful, 
and I venture to commend to the Royal Society of 
Arts this pigment as the only one known to science 
that wholly replaces both white lead and red lead 
for all purposes of the painting trades. 

It is certainly superior for painting greenhouses ; 
and even in thread-spinning mills, run by the wet 
process (steam), and on ocean-going vessels—where 
white-lead paint is a failure—zinc hydrate is quite 
satisfactory. 

I have seen greenhouses painted with it, and 
exposed exteriors, proving its superiority; for it 
combines chemically and permanently with raw 
linseed oil, and possesses hard drying properties of 


its own. CHARLES A. LINE. 


I think it is due to you, and to the Society 
generally, for me to accept entire responsibility for 
the statements alluded to above, as Mr. Line refers 
to them as though they were officially published by 
the Society. 

They appeared, however, in a paper which I 
presented to the Society entirely on my own 
responsibility, and I may say that in choosing this 
subject of white lead I was mainly influenced 
by the fact that for some considerable time past 
statements have been disseminated broadcast by 
Mr. Line, and others, designed to foster agitation 
for the prohibition of the use of white lead—an 
action which I do strongly feel would have such 
far-reaching consequences that I thought it highly 
desirable that this Society, existing as it does for 
the improvement of arts and commerce, should 
have the matter brought before it for full and 
impartial discussion. 

Mr. Line was present at the meeting (on March 
12th last), but did not take the opportunity offered 
to him of criticising my statements. Some few 
weeks after (in April last), however, I heard from 
several sources that he claimed that my remarks 
were inaccurate, and accordingly I sought an 
opportunity of meeting him and challenging him 
to formulate any criticism openly in a form in 
which I could reply to it. I confess I regard it as 
something of a compliment to my accuracy and 
the strength of my case, that it has thus taken 
seven months’ research for him to find a loophole 
for criticism. 

And what does it amount to ? 

I gave fully in my paper the premises on which 
the conclusions quoted were based—to put it 
briefly, the Home Office Report specifically states 
that in 1911, 235 cases of lead poisoning were 
reported in those industries connected with the 
manufacture and use of white lead, with which I 
was dealing; the report further states that of 
these only 18°1 per cent. were severe cases, which 
to be precise is 42°5. 

How he arrives at his figures, I confess, puzzles 
me, The number of fatal cases given in this report 
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for the industries concerned is nine, not forty-seven. 
The figures are as follows :— 


Total No. 
of Cases. Deaths. 
White lead manufacture . . . 41 2 
Red lead manufacture. . . . 18 1 
Paints and colours. . . . . 2i 0 
Coach and car painting . . 104 5 
Use of paint in other industries . 56 1 
235 9 


I can only arrive at the assumption that forty- 
seven is a misprint for thirty-seven, which figure is 
given as the total number of fatal cases in all 
industries. This, however, includes, in addition to 
those mentioned above, all cases reported from the 
potteries, glass-works, lead-smelting, enamelling, 
etc., which have nothing whatever to do with the 
subject of my paper. 

Mr. Line’s argument, in fact, is based on one 
premise which is hopelessly incorrect, and another 
which is pure surmise, and as such kb submit that 
his conclusion is too flimsy to be worthy of 
comment. 

I may say, however, that I quite agree with the 
statement that house-painters do not come under 
the regulations. This being the case, it is useless 
to attempt any data as regards this army of some 
250,000 men—the figures would be purely con- 
jectural—but one of the points I emphasised in my 
paper was that where accurate statistics are avail- 
able they show beyond a doubt that the incidence 
of lead poisoning has decreased in the most marked 
manner in response to simple regulations for care 
and cleanliness. My contention is that similar 
safeguards amongst painters would reduce the risk 
to one of very slight dimensions. 

The second point referred to in the letter cannot 
be passed over so lightly. I have seen and experi- 
mented with the pigment Mr. Line advocates as a 
perfect substitute for white lead,and cannot endorse 
his claims for it. In my experience, in fact, it is 
but a variety of zinc oxide produced by a wet 
process and having parallel merits and demerits to 
that pigment. I gave my reasons for maintaining 
that zinc oxide cannot be considered a satisfactory 
substitute for white lead fully in the original paper, 
and I need not trespass on your space to repeat 
them. But my objection to this paragraph in Mr. 
Line’s letter lies in the fact that, according to 
current advertisements, Messrs. Line & Son have 
a monopoly of the supply of this pigment in Great 
Britain. What would be the result if the Govern- 
ment were to prohibit the use of white lead in 
response to the agitation so diligently fostered by 
Mr. Line, and were to insist on all painters using 
hydrate of zinc in its place? 

I believe Mr. Line is sincere in his utterly 
mistaken belief that the abolition of white lead 
would be a benefit to the community, but at the 
same time I submit that it would be in better 
taste to refrain from utilising this occasion for 
advertising a substitute with which the name of 
Line ıs so intimately connected. 

Nort HEATON. 
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OBITUARY. 


SOPHUS SIMMELKJOER.—The death occurred on 
October 9th of Mr. Sophus Simmelkjoer at his 
residence in Gower Street. He was born in Hel- 
singér in 1835, and, entering the engineering pro- 
fession, became an Associate Member of the Insti- 
tution of Civil Engineering. He was a director of 
the International Lighting Association, Ltd. Mr. 
Simmelkjoer joined the Royal Society of Arts in 
1894 ; he took a great interest in the proceedings, 
and occasionally spoke in the discussions. 


NOTES ON BOOKS. 


PRINCIPLES AND PROCESSES OF METAL - PLATE 
Work. By Edwin G. Barrett. London: Crosby 
Lockwood & Son. 2s. 6d. net. 

This text-book has been designed to cover the 
syllabus of the examination in metal-plate work 
held by the City and Guilds of London Institute. 
It describes briefly the production of the metals 
used in this kind of work, their physical and 
chemical properties, alloys, solders, processes of 
tinning and galvanising, annealing, stretching, 
hand and machine tools, etc. A chapter is devoted 
to the mensuration of surfaces and solids. It 
appears from the reports of the examiners that 
candidates are, as a rule, very weak in their 
answers to questions on the theory of metal-plate 
work, especially those involving numerical calcula- 
tions. There is really no very great difficulty in 
this part of the syllabus, and a careful study of 
Mr. Barrett’s ninth chapter should enable a 
student to answer any of the questions on this 
branch likely to be set by the examiners. 


EwenuisH Taxation, 1640-1799. By William 
Kennedy. London: G. Bell & Sons, Ltd. 
7s. 6d. net. 

This “ Essay on Policy and Opinion,” as it is 
described by the author, forms part of the excellent 
series of monographs by lecturers and students 
connected with the London School of Economics 
and Political Science. The series now numbers 
thirty-three volumes, and it should by this time be 
well known to members of the Society, as many of 
the books have been noticed in these columns. 

The task which Mr. Kennedy has set himself is 
to discover “the way in which certain of the 
essential problems in taxation were dealt with and 
thought about in the seventeenth and eighteenth 
centuries in England.” The chief points considered 
are three: the purposes of taxation, its distribution, 
and the methods of attaining, by actual taxes, the 
purposes and distribution desired. Mr. Kennedy 
traces the gradual development of opinion on these 
points, and the course of the controversy between 
those who favoured taxes on necessaries on the one 
hand, and those who favoured taxes on luxuries on 
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the other. Perhaps this controversy reached its 
most interesting phase towards the end of the 
eighteenth century. The manner in which North 
and Pitt introduced their proposals for taxes on 
necessaries was very significant. They had just 
reached the turning-point. They did not declare 
it as their opinion that everyone should contribute 
towards taxation, and that taxes should fall equally 
on to the rich and poor, but they did not repudiate 
this doctrine. Their attitude, as Mr. Kennedy well 
says, was one of distress and apology. Pitt, for 
instance, protested that it was painful to him to 
tax coal, without which we could not exist; again, 
he was “seriously concerned” to have to tax 
candles, ‘‘a necessary of life as indispensable with 
the poorest as with the richest family in the king- 
dom”; while North, when introducing the salt tax 
of 1780, apologised for it on the ground that no 
person, however poor, would have cause to com- 
plain of so trifling a burden, and Pitt made a very 
similar apology for the additional malt tax of 1790. 

Mr. Kennedy has dealt with his subject in a 
thoughtful and impartial way, and his essay will 
be welcomed by all who are interested in the theory 
of taxation. 


Art. By Auguste Rodin. From the French of 
Paul Gsell by Mrs. Romilly Fedden. London: 
Hodder & Stoughton. 6s. net. 


M. Paul Gsell is an ardent worshipper of M. 
Rodin; he is of that type which addresses the 
object of its worship as “ Master.” On Anglo- 
Saxon phlegm this attitude is apt to jar a little, - 
but if one once gets over it one will find in this 
volume not a little that is interesting both about 
M. Rodin’s methods of work and his methods of 
thought. 

It should be explained at first that the book 
purports to be written by M. Gsell at the dictation 
of M. Rodin. It consists for the most part of con- 
versations between the two, with an occasional 
descriptive digression by the author. The first of 
these tells of a feature in the sculptor’s method of 
work which strikes ene as very remarkable and 
typical of his patience and thoroughness. In 
order to gain constant familiarity with the human 
body—such familiarity as the Greeks acquired in 
watching the games—Mr. Rodin generally has 
several nude models in his studio, either moving 
about or at rest. Instead of mounting them on a 
throne and bending them into more or less un- 
natural poses to suit his preconceived ideas, he 
watches them in what one might call the wild 
state, and when one of them makes a movement 
that pleases him, he instantly asks that the pose 
be kept. “Quick, he seizes the clay ... and a 
little figure is under way; then with equal haste 
he passes to another, which he fashions in the 
same manner.” This method no doubt goes far to 
explain the wonderful naturalness or truth that 
characterises all his figures. 

Another chapter of unusual interest is one that 
deals with movement in art. M. Rodin generally 
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gives some indication of movement in his figures— 
he seldom represents them in complete repose— 
and probably no sculptor ever succeeded better 
` than he in giving his marble the, appearance 
of action. To a large extent, of course, this is 
effected by the admirable modelling of the muscles, 
but this is not the whole secret. If you take an 
instantaneous photograph of a man walking, the 
figure does not appear to move: it seems to rest 
motionless on one leg or to hop on one foot. 
Rodin’s figures of movement, therefore, do not 
take an attitude which a man would ever assume 
in a snap-shot. Theaction of the feet is an instant 
behind the action of the legs, which again are an 
instant behind the action of the arms. In the 
figure of the “ Tron Age,” to quote M. Gsell, “ the legs 
of the youth, who is not yet fully awake, are still 
lax and almost vacillating, but as your eye mounts 
you see the pose become firmer—the ribs rise 
beneath the skin, the chest expands, the face is 
lifted towards the sky, and the two arms stretch 
in an endeavour to throw off their torpor.” 


DOUGLAS'S YEAR-BOOK OF SCOTTISH ASSOCIATIONS. 
Edited by John Douglas, F.S.A. (Scot.), 6 St. 
Mary’s Grove, Barnes Common. 6d. 

Scotsmen, whether in their own country or 
abroad, will find this little year-book very useful. 
It contains particulars of the Scottish societies 
all over the world, portraits of some Scottish 
worthies, advertisements of Highland costumes, 
and much other information. As Scotsmen, of all 
people, desire to keep in touch with their own 
country, Mr. Douglas’s book should find many 
readers in many countries. 


GENERAL NOTES. 


GOLD PRODUCTION IN AusTRALIA.—The value of 
the gold produced in the Australian Common- 
wealth during the period 1851-1911 amounted to 
£536,196,981, contributed by the various States as 
follows: New South Wales, £58,760,846; Victoria, 
£289,663,989; Queensland, £73,739,851; South Aus- 
tralia, £892,810; Western Australia, £103,850,486 ; 
Tasmania, £7,245,982 ; Northern Territory, 
£2,043,017. The amount of gold produced in the 
Commonwealth in any one year attained its maxi- 
mum in 1908, in which year Western Australia 
also reached its highest point. For the other 
States in the Commonwealth the years in which 
the greatest yields were obtained were as follows: 
New South Wales, 1852; Victoria, 1857; Queens- 
land, 1900; South Australia, 1904, and Tasmania, 
1899. 


CAST-IRON WATER-PIPES.—In connection with 
the article on “ Wooden Water-pipes,” in the 
Journal of October 31st, a correspondent draws 
attention to the fact that the manufacture and use 
of cast-iron pipes began in France early in the 
seventeenth century. According to the Ministry 
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of Public Instruction and Art, all the pipes used 
for supplying the park and fountains at Versailles 
are of cast-iron, and were installed prior to the 
opening of the park in 1685. The most important 
of.these conduits comprise five lines of 20-in. pipe, 
each about two miles long ; two lines of 20-in., each 
about a mile and a half long; and two lines of 
134-in., each about one mile long. All the lines 
consist of cast-iron pipe, made in one metre lengths, 
joined together with bolted flanges. The’ only 
repairs that have been necessary in the lines after 
two and a quarter centuries of service is the 
occasional replacing of rusted-out wrought-iron 
bolts. 


AGRICULTURE IN THE TRANSVAAL.—The farms in 
the district of Johannesburg are usually several 
times the size of the average English farm, but 
they are not generally so productive, owing largely 
to uncertain rainfall and condition of soil. The long 
distance from a market has prevented an extensive 
export trade in fruit. Large areas consist of what 
is known as “sour veldt.’’ This in its present 
condition is hardly suitable even for grazing, 
With modern soil culture and irrigation the output 
of farm products could be multiplied manyfold. 
Farmers are fast installing modern machinery and 
applying scientific methods. Improved agricul- 
tural implements and machinery are features at 
the annual exhibitions held in the large towns. 
English, Canadian and German products are well 
represented. The practical value of exhibits at 
these annual shows, properly displayed, advertised, 
and personally supervised by men of experience, 
can scarcely be exaggerated. The farmers of the 
district are comparatively ready purchasers when 
convinced of the merit of farming accessories and 
appliances. 


TuE DEPOPULATION “MSTRIOTS IN 
HRANCE.—At present ,-~v,vuu persons are em- 
ployed in agricultural pursuits in the whole of 
France, while in 1892 their number was a little 
over 3,000,000; in 1882, 3,500,000; and in 1862, 
4,000,000. Thus in half a century agricultural 
labour has diminished 40 per cent., and by reason 
of the steady increase of agricultural production 
the employment of foreign labour has become a 
necessity. Hvery summer hosts of foreign work- 
men may be seen passing through France, offering 
their help to the farmers who could not gather in 
their harvests without them. This state of things 
has been brought about by the peasants and 
country people forsaking their farms and flocking 
to the large cities. The inquiries of the Minister 
of Agriculture show that the same motives every- 
where induce the peasants to leave the soil. A 
great number cannot make a sufficient income out 
of the produce of their day’s work on their farms. 
Irregular work, long periods of enforced idleness, 
poverty resulting from bad harvests, frequent 
recurrence of certain calamities — hail, blight, 
mildew, etc.—induce them to abandon the soil 
and look elsewhere for better-paid work. 
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PoruLATION OF Monaco.—The result of the 
census taken last January in the Principality of 
Monaco has just been published. According to 
this, the total population of this little State was 
then 22,956, of whom 2,247 were in the old town of 
Monaco, 11,082 in the newer quarter of La Con- 
damine, and 9,627 in Monte Carlo. As to nationality, 
1,568 only were natives of the Principality, 8,497 
French, 9,688 Italian, 358 Austrians, 769 Germans, 
572 English, 29 Spanish, 314 Belgians, 512 Swiss, 
301 Russians, 120 North Americans, 53 Dutch, 
37 Rumanians, 28 Turkish, 21 Swedish, 4 South 
Americans, 12 Danish, and 73 of other countries. 
Compared with the census taken in 1903, when the 
total population was 19,121, of whom 2,410 were in 
Monaco (old town), 9,389 in La Condamine, and 
7,322 in Monte Carlo, this shows an increase of 
8,835 persons, or 20. per cent. The nationalities 
then were—1,482 natives of the Principality, 7,306 
French, 8,241 Italians, 210 Austrians, 516 
Germans, 385 English, 33 Spanish, 219 Belgians, 
391 Swiss, 160 Russians, 73 Americans, 35 Dutch, 
and 70 of other countries. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 10...Mechanical Engineers, Institution 
of, Storey’s-gate, Westminster, S.W., 8 p.m. 
(Graduates’ Meeting.) Mr. R. D. McGroarty, 
‘¢ Modern Methods of Steam Raising.” 

Builders, Institute of, Koh-i-Noor House, Kingsway, 
W.C.,4p.m. Conference with National Federation 
of Building Trade Employers of Great Britain and 
Ireland. . ` 

Surveyors’ Institution, 12, Great George-street, S.W., 
8 p.m. Opening Address by the President, Mr. 
W. E. Woolley. 

Geographical Society, Burlington - gardens, W., 
8.30 p.m. Mr. R. E. Priestley, ‘‘ The Work and 
Adventures of the Northern Party of Captain 
Scott’s Antarctic Expedition.” 

Architectural Association, 18, Tufton-street, S.W., 
8p.m. Mr. H. M. Fletcher, ‘‘ Nationality in Art.’ 

TURNSDAY, NOVEMBER 11...Sociological Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5.15 p.m. Mr. E. Cadbury, ‘f Some Principles of 
Industrial Organisation. 

Asiatic Society, 22, Albemarle-street, W., 4 p.m. 
Dr. B. Moritz, ‘‘ The Hijaz Railroad.” 

Chadwick Public Lectures, University of London, 
South Kensington, S.W., 5 p.m. Sir George 
Newman, “The Place of the Open-Air School in 
Preventive Medicine.” (Lecture II.) 

Civil Engineers, Institution of, Great George-street, 
S.W.,8p.m. Mr.F. E. Wentworth-Sheilds, ‘‘ The 
Construction of the ‘White Star’ Dock and 
Adjoining Quays at Southampton.” 

Zoological Society, Regent’s Park, N.W., 8.30 p.m. 
1, Dr. W. T. Calman, “On Freshwater Decapod 
Crustacea (Families Potamonide and Palæmonidæ) 
Collected in Madagascar by the Hon. Paul A, 
Methuen.” 2. Mr. G. A. Boulenger, “On a 
Collection of Reptiles and Batrachians made by 
Dr. H. G. F. Spurrell, F.Z.S., in the Colombian 
Choco.” 3. Mr. C. Tate Regan, ‘A Revision of 
the Cyprinodont Fishes of the Subfamily 
Poeciliine.” 4. Professor W. N. Parker, ‘‘ Sponges 
in Waterworks.” 5. Professor J. Playfair 
McMurrich, “On Two New Actinians from the 
Coast of British Columbia.” 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 8.30 p.m. Colonel A. St. Hill Gibbons, 
“ Northern Rhodesia : Past, Present, and Future.’ 
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Pharmaceutical Society, 17, Bloomsbury-square, 
W.C., 8 p.m. Professor H. G. Greenish, ‘‘ Drug 
Markets at Home and Abroad.” 

WEDNESDAY, NOVEMBER 12...Faraday Society, at the 
Chemical Society, Burlington House, London, W., 
5 p.m. Discussion on ‘‘ The Passivity of Metals.” 
1. Dr. G. Senter, ‘‘ A General Introduction to the 
Subject.” 2. Dr. G. Grube, ‘‘Some Anodic and 
Cathodic Retardation Phenomena and their 
Bearing upon the Theory of Passivity.” 3. Dr. D. 
Reichinstein, ‘Interpretation of Recent Experi- 
ments bearing on the Problem of the Passivity of 
Metals.” 4. Mr. H. S. Allen, ‘‘ Photo-electric 
Activity of Active and Passive Irons.” 

8.15 p.m. Communications will be read from; 
Professors Dr. G. Schmidt (Munster), Dr. Max 
Le Blanc (Dresden), Dr. E. Schoch (Texas), Dr. 
Gunther Schulze (Reichsanstalt, Charlottenburg). 

British Academy, inthe Theatre, Burlington-gardens, 
W., 5 p.m. (Schweich Lectures on Biblical 
Archeology.) Professor F. C. Burkitt, “ Jewish 
and Christian Apocalypses.” (Lecture I.) 

Biblical Archeology, Society of, 37, Great Russell- 
street, W.C., 4.30 p.m. Rev. W. T. Pilter, ‘Some 
Amorite Personal Names in Genesis xiv.” 

Automobile Engineers, Institution of, at the Insti- 
tution of Mechanical Engineers, Storey’s-gate, 
S.W., 8 p.m. Dr. W. R. Ormandy, ‘‘Some Ex- 
periments with Mixed Fuels with special reference 
to Alcohol Mixtures.” 

Japan Society, 20, Hanover-square, W., 8.80 p.m. 
Sir Claude MacDonald, ‘‘The Japanese Detach- 
ment during the defence of the Peking Legation, 
June—August, 1900.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Major Stewart Murray, ‘‘ The Internal Conditions 
of Great Britain during a Great War.” 

Literature, Royal Society of, 26, Hanover-sq., W., 5.15 
p.m. Prof. M. A. Gerothwohl, “ Leconti de Lisle.” 

Textile Institute, Technical College, Bradford, Yorks, 
2.45 p.m. Joint Meeting with Society of Dyers and 
Colorists on ‘‘ Standards for Indigo-Dyed Goods.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
5.30 p.m. Mr. H. Kempton Dyson, “ Reinforced 
Concrete.” (Lecture I.) 

THURSDAY, NOVEMBER 13...Royal Society, 
House, W., 4.30 p.m. 

Child Study Society, at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W., 7.30 p.m. 
Mrs. Marion Hunter Vaughan, ‘‘ Care of Children 
under School Ages.” 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. E. Bellingham, ‘‘ Caravan and Camera.” 

Electrical Engineers, Institution of, Victoria- 
embankment, W.C., 8 p.m. Opening Address by 
the President, Mr. W. Duddell, ‘‘ Pressure Rises.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
7.30 p.m. 1. Extraordinary Meeting. 2. Presi- 
dential Address by Mr. E. P. Wells. 

FRIDAY, NOVEMBER 14...Auctioneers’ and Estate Agents’ 
Institute, 34, Russell-square, W.C., 7.45 p.m. Mr, 
Harold Griffin, “The New Bills on Real Property 
and Conveyancing.” 

Astronomical Society, Burlington House, 5 p.m. 

Physical Society, Imperial College of Science, South 
Kensington, S.W., 8 p.m. 1. Mr. H. R. Nettleton, 
“ On the Thermal Conductivity of Mercury by the 
Impressed Velocity Method.” 2. Dr. A. W. 
Ashton, ‘On Polarisation and Energy Losses in 
Dielectrics.” 3. Mr. F. J. Harlow, “A Lecture 
Experiment to Illustrate Ionisation by Collision.” 

Medical Officers of Health, Society of, 1, Upper 
Montague-street, W.C., 5 p.m. Dr, W. M. C. 
Wanklyn, ‘Vaccination: Its increasing neglect 
in Recent Legislation.” 

SATURDAY, NOVEMBER 15...Engineers and Shipbuilders, 
North-East Coast Institution of, Newcastle-on- 
Tyne, 7.15{p.m. (Graduates’ Section.) Mr. A. T. 
Thorne, “ Centrifugal-Pumps.” 
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NOTICES. 


ARRANGEMENTS FOR THE SESSION. 

The Opening Meeting of the One Hundred 
and Sixtieth Session will be held on Wednesday 
evening, November 19th, when an address will 
be delivered by CoLoneL Sir Tuomas H. 
Hornos, R.E., K.C.M.G., K.C.1.E., C.B., D.Sc., 
Vice-President and Chairman of the Council. 
The chair will be taken at Eight o’clock. 

The address will deal with the subject of 
accuracy in the manufacture of scientific instru- 
ments, with special reference to geodetic work. 

The following arrangements have been made 
for the meetings before Christmas :— 


ORDINARY MEETINGS. 

Wednesday evenings, at 8 o’clock :— 

NovemMBER 26.—P. CHALMERS MITCHELL, 
M.A., D.Sc., E.R.S., Secretary to the Zoological 
Society of London, “ Zoological Gardens.” Sir 
WALTER Rorer LAwRENCE, Bart., G.C.LE., 
Chairman of the Garden Committee, Zoological 
Society of London, will preside. 

DECEMBER 3.—JOHN CHARLES Umyey, F.C.S., 
“« Perfumery.” Tuomas Tyrer, F.I.C., F.C.S., 
will preside. 

DECEMBER 10.—T. THORNE BAKER, “ Applica- 
tions of Electricity to Agriculture and Life.” 

DECEMBER 17.—ArtTHuR FELL, M.P., “The 
Channel Tunnel.” 


INDIAN SECTION. 

DECEMBER 11.—PRoFEssoR W. POPPLEWELL 
Bioxam, B.Sc. (Lond.), F.I.C., F.C.8., Research 
Chemist in charge of the Dalsingh Serai 
Research Station for Indigo (Government of 
Bengal) and later Research Chemist for Indigo 
(Government of India), ‘ The Cultivation and 
Manufacture of Indian Indigo.” Sir WILLIAM 
Ramsay, K.C.B., F.R.S., Nobel Laureate, will 
preside. 


Papers to be read after Christmas :— 

Sır Wium Apney, K.C.B., D.8c., D.C.L., 
F.R.S., “Testing Pigments for Permanence of 
Colour.” ~ 


Epwarp F. Srranae, R.E. (Hon.), “ Japanese 
Colour Prints.” 

Sır Sipney Ler, B.A., D.Litt., LL.D., Editor 
of the ‘‘ Dictionary of National Biography,” 
“ Shakespeare’s Life and Works.” (Aldred 
Lecture.) 

A. J. WaLrus-TAYLER, Assoc.M.Iast.C.E., 
“The Preservation of Timber.” 

Grorce Henry Gass, “The History of the 


Microscope.”’ 

R. A. Peppe, “ The History of Colour 
Printing.” 

B. T. Batsrorp, ‘“ The Production of a 
Book.” 


WILLIAM REGINALD OrmanDY, D.Sc., F.C.S., 
M.I.Automobile Eng., ‘ Alcohol as a Motor 
Fuel.” 

Francis W. GoopEnouaH, “Coal Gas as a 
Fuel for Industrial Purposes.” 

W. S. Rocers, “ The Modern Poster, 
Essentials and Significance.” 

W. B. Borromury, M.A., Ph.D., F.L.S., 
Professor of Botany and Vegetable Biology, 
King’s College, London, ‘“ Bacterial Treatment 
of Peat, and its Application as a Fertiliser.” 

Major E. H. M. Leaeert, R.E., D.S.O., 
Managing Director British East Africa Corpo- 
ration, ‘“ The Economic Development of British 
East Africa and Uganda.”’ 

Mrs. VILLIERS Stuart, “Indian Gardens.” 


Masor Percy Moresworts Sykes, C.M.G., 
C.I.E., “ Khorasan.” 

E. A. Gar, .5.1., CID., Member of the 
Executive Council, Bihar and Orissa, ‘The 
Indian Census.” 

Sir Ropert Witu1aAM Perks, Bart., Assoc. 
Inst.C.E., “The Montreal, Ottawa and Georgian 
Bay Canal.” 


its 


INDIAN SECTION. 
Thursday afternoons, at 4.30 o’clock :— 
January 15, February 12, March 19, April 23, 


May 21. 
CoLONIAL SECTION. 


Tuesday afternoons, at 4.30 o'clock :— 
February 3, March 3, May 25 (Monday). 
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CANTOR LECTURES. 
Monday evenings, at 8 o’clock :— 

E. G. Coxer, M.A., D.Sc., Professor of 
Mechanical Engineering and Applied Mathe- 
matics, City and Guilds of London Technical 
College, ‘‘The Measurement of Stresses in 
Materials and Structures.” Three Lectures. 

December 1, 8, 15. 


- Sır CHarues Watpstery, Litt.D., Ph.D., late 
Director of the Fitzwilliam Museum, and Slade 
Professor of Fine Art, “The Relation of In- 
dustry to Art.” Three Lectures. 

January 19, 26, February 2. 


JOSEPH PENNELL, President of the Senefelder 
Club, ‘“‘ Artistic Lithography.” -Three Lectures. 
February 16, 23, March 2. 


WILLIAM ARTHUR Bons, D.Sc., Ph.D., F.R.S., 
Professor of Chemical Technology, Imperial 
College of Science and Technology, ‘“‘ Surface 
Combustion.” Three Lectures. 

March 16, 23, 30. 


Wittram Borron, M.A., F.C.S., ‘Some Recent 
Developments in the Ceramic Industry.” Three 
Lectures. 

April 27, May 4, 11. 


JUVENILE LECTURES. 
Wednesday evenings, at 5 o’clock :— 

R. P. HowGrave-Granam, M.LE.E., Lecturer 
at the City and Guilds of London Technical 
College, “Electric Vibrations and Wireless 
Telegraphy.’’ Two Lectures. The Lectures will 
be fully illustrated with simple experiments. 

January 7, 14. 

Coss LECTURES. 
Tuesday afternoons, at 4.30 o’clock :— 


H. Puunker GREENE, “ The Singing of Songs 
Old and New.” Three Lectures. With vocal 
illustrations. 

May 12, 19, 26. 


COLONIAL SECTION COMMITTEE. 

A meeting of the Committee of the Colonial 
Section was held on Wednesday afternoon, the 
12th inst. Present :— 


Lord Blyth (Chairman of the Committee), Colonel 
Sir Thomas Hungerford Holdich, R.E., K.C.M.G., 
K.C.I.E., C.B., D.Sc. (Chairman of the Council), 
Byron Brenan, C.M.G., Richard Ernest Brounger, 
Sir Gilbert Thomas Carter, K.C.M.G., Hon. Sir 
John A. Cockburn, K.C.M.G., Edward Dent, Sir 
John Cameron Lamb, C.B., C.M.G., Hon. Sir 
Newton James Moore, K.C.M.G., Agent-General 
for Western Australia, Alexander Siemens, with 
S, Digby, C.I.E. (Secretary of the Section). 
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PROCEEDINGS OF THE SOCIETY. 


HOWARD LECTURE. 
AERONAUTICS. 
By Proressor J. E. Preraven, D.Sc., F.R.S. 
Lecture TII.—Delivered April 14th, 1913. 


METEOROLOGICAL CONDITIONS. 


This subject has been treated at length in a 
series of lectures recently given by Dr. Shaw, 
and I will confine my remarks to a few of-the 
most salient points. 

An air craft rising from the ground will pass 
into a region of lower temperature and pressure, 
and encounter a higher wind velocity. These 
changes are important, and we must indicate 
their magnitude and discuss their effect. 


TEMPERATURE AND PRESSURE. 

The temperature decreases on an average by 
3° F. per 1,000 feet ; the variation of pressure is 
about 3 per cent. per 1,000 feet. 

In the case of an ordinary balloon the change 
in pressure and density causes a loss of gas and 
lifting power. The modern dirigible is arranged 
so that the gas may expand without being 
lost. In the non-rigid and semi-rigid types air 
ballonets are provided, which maintain the 
volume constant ; im the rigid type the gas bags 
are only partly filled, and can expand as the ship 
rises. 

The lift of a wing surface and the power 
developed by an internal-combustion engine 
decrease at the same rate as the density of the 
air. The first fact implies a higher speed or 
an increased angle of attack, and as we assume 
that the plane is originally travelling at its best 
altitude, the condition involves an increase in the 
power required. Thus, as the plane rises, the 
available power decreases and the power required 
to maintain it at a constant level increases ; every 
plane has, therefore, a fixed maximum height 
above which it cannot climb. 

The variation of density with height is affected 
by the temperature of the layers at and below 
the point considered, and, to a small extent, by 
cyclonic or anti-cyclonic conditions. Thus the 
density will be greater in winter than in summer. 
The average change with height is given in 
Fig. 13.* 

The effect on an aeroplane is illustrated in 
Fig. 14. The straight lines represent the horse 


* The results given in Figs. 13 and 15 are based on daily 
observations taken at the Glossop Meteorological Observatory 
during 1908 and 1909. The results will shortly be published 
by Miss Margaret White in the Geophysical Journal. 
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power available, and the curved lines the horse 
power required. As before (Fig. 12), the inter- 
sections of the two corresponding curves give the 
maximum and minimum speeds at the height 
considered, and the vertical distance between 
them is proportional to the climbing speed at 
that level. j 

As the aeroplane rises from the ground level 
to 5,000 ft. and 10,000 ft., the minimum speed 
rises from 45 miles per hour to 49 and 54, the 
maximum falls from 76:5 to 75-5 and 73, while 
the maximum rate of climbing falls from 8° 1 feet 
per second to 5'2 and 2 2. 

The maximum height attainable in the case 
illustrated in this figure is about 12,500 ft. The 
curves represent a machine designed for general 
purposes. Recent records have shown that 
heights up to 18,000 ft. may be reached by 
aeroplanes specially designed for high power 
and low resistance. 


WIND VELOCITY. 


The wind velocity usually increases rapidly 
for the first 1,000 ft. above the ground level and 
more slowly at greater altitudes. 

Fig. 15 represents the average of daily records 
extending over two years. The rate of increase 
depends on the direction, and is smallest for east 
winds. 

Stability, lift, resistance and efficiency depend 
only on the relative motion of the body in the 
fluid, and whether the airis stationary or moving 
at a constant velocity over the ground surface 
is immaterial, except in so far as it alters the 
time required to travel between two fixed 
points. 

A steady wind has, therefore, no effect on the 
flight of an aircraft. If, however, the motion 
of the fluid varies with time or space, or if, in 
other words, the wind is gusty, the air craft 
having inertia will not instantly adapt itself to 
the altered conditions, and the balance of forces 
and moments will be disturbed. 

All the forces are proportional to the squares 
ot the relative velocity. lf, therefore, the relative 
velocity suddenly changes from V to (V +c) 
(V +0’, 


y2 


the forces will increase in the proportion 


which will be smallest for large values of V. 
Thus, a fast plane will þe less affected by gusts 
than a slow one. 

Near the ground level the flow of the air is 
disturbed by the resistance offered by hills, 
trees, and houses, and the changes of tempera- 
ture of the surface cause upward and downward 
currents. 
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Over the surface of the sea or at high levels 
above the ground the wind is generally steadier. 
At any given place the gustiness increases with 
the wind velocity. Near the ground the velocity 
of the wind oscillates some 30 per cent. above 
and below its mean value, with occasional gusts 
which may reach twice the average velocity.* 

The gusts are frequently of no great width or 
depth, and two instruments placed 10 ft. apart 
will record differences in velocity of 10 or 15 
per cent. 

With regard to time, the gusts in the air are 
even more irregular than the waves on the sea. 
The smaller variations have a period of a few 
seconds, and superimpose themselves on larger 
oscillations which take place several times in 
the minute. 

Gustiness is accompanied by changes in 
direction which frequently do not coincide with 
the changes in velocity either with regard to 
magnitude or period 

The eddies and upward or downward currents 
which occur near the ground are usually more 
or less fixed in position, for they are caused by 
some definite feature of the surface. 

In sunny weather there will be a downward 
trend of the air over a lake or forest, an upward 
current over dry, rocky ground. 

The air is transparent to the radiation which 
reaches the surface of the earth, and is, there- 
fore, little affected by it ; but the surface of the 
ground will rise in temperature and communicate 
its heat to the lower layers of the air. Thus, 
the air near the surface expands and tends to 
rise. Under this unstable condition any slight 
difference of surface temperature will determine 
the position of the upward and downward 
currents which form the circulation. 

The surface will be coolest where evaporation 
is most active, and downward currents may be 
expected in such places. These currents are of 
low velocity, and their danger lies in the loss of 
height which the flying machine or balloon will 
experience. The average plane can only climb 
at a rate of two or three miles per hour, and a 
downward current having a vertical component 
above this amount will unavoidably bring the 
machine down. 


STEADINESS IN FLIGHT. 


In discussions relating to the stability or 
safety of an aeroplane, some confusion of thought 
arises owing to the difficulty of defining clearly 


* See paper by G. C. Simpson on the Beaufort scale or 
wind velocity table issued by the Meteorological Office in 
1906. 
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the ideal which the various speakers have in 
view. 

The two terms are far from being synonymous. 
The bicycle, although unstable, is not less safe 
than the tricycle ; and although there would be 
no insuperable difficulties in fitting to a bicycle 
an automatic stabilising arrangement, it is not 
probable that its safety would be increased 
thereby. Every motor-car and every ship is 
unstable in direction, and in every means of 
locomotion the safety is dependent on the 
control of the driver. 

Reasoning from such analogies, we should 
conclude that the essential quality of an aero- 
plane in this respect lies in the control of the 
pilot being effective under all circumstances. 

This quality is not directly dependent on the 
mathematical stability of the machine, which 
must, therefore, rank second in importarce. 

A distinction must here be drawn between 
“ natural stability ” and “‘ mechanical stability.” 

At any given speed there will be a certain 
attitude for which all the forces and moments 
acting on the flying machine will be in balance 
and the machine, therefore, in equilibrium. 

Now, let us suppose the attitude or speed to be 
slightly altered ; if the machine does not tend to 
return to a position of equilibrium it must be 
regarded as unstable. If it tends to return, it 
will oscillate about the position of equilibrium. 
If the oscillation tends to decrease in amplitude, 
the machine is stable. 

The return to a position of equilibrium may 
be due to the alteration in wind pressures 
consequent on the change in attitude or speed, 
and we then have “natural” or “inherent ” 
stability. Or it may be due to the direct or 
indirect action of some stabilising mechanism— 
e.g., a gyroscope, pendulum, or pressure plane— 
and this is usually called ‘“ mechanical” or 
“automatice ”’ stability. 

The former type of stabilityis always desirable ; 
the latter is sometimes open to objection. 


EQUILIBRIUM OF SIMPLE AEROFOILS. 


We have seen (Fig. 3) that the centre of pres- 
sure of an inclined rectangular plane travels 
from the centre towards the leading edge when 
the angle of incidence becomes smaller. From 
this it follows that such a plane may be stable 
in flight provided its centre of gravity lies 
between the centre of figure and the forward edge. 

To follow the process by which equilibrium 
is maintained, let us suppose the plane originally 
in steady flight to be disturbed by an alteration 
in speed or in angle of incidence. The assump- 
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tion that the plane was originally in steady flight 
implies :— 

1. That the centre of pressure coincided with 
the centre of gravity. 

2. That the total pressure was equal and 
opposite to the resultant of the weight and the 
propeller thrust. 

We will now assume that the angle is increased 
by some accidental disturbance. The effect 
will be: (1) to cause an increase of pressure, 
which will deflect the path in an upward 
direction ; (2) to cause the centre of pressure to 
travel towards the centre of the plane, which 
will produce a moment tending to diminish the 
angle of incidence. 

The change in direction of the path will tend 
to diminish, the speed, and hence the pressure ; 
the change in the angle of incidence will tend to 
bring the resultant back to the centre of gravity. 
Both, effects contribute to eliminate the results 
produced by the assumed disturbance; and 
after some oscillation the plane will settle down 
again to its original angle, speed and path. 

If it is the velocity which is accidentally de- 
creased, the effect will be to cause a diminution 
in the pressure. The plane will, therefore, begin 
to fall, or, in other words, the path will become 
steeper and the angle of incidence will be 
greater; this will cause the centre of pressure 
to travel backwards and produce a moment 
tending to tilt the plane forward. ‘The plane set 
on a steeper path will increase its velocity, and 
again the velocity, angle of incidence and direc- 
tion of the path will come back to the normal. 

For a curved wing, as will be seen in Fig. 3, 
the centre of pressure travels in the opposite 
direction, and for such a wing equilibrium can 
only be maintained by the provision of an 
additional stabilising surface, which usually 
takes the form of a tail plane. 

In the following discussion it will be con- 
venient to consider the equilibrium about three 
axes at right angles, and to deal separately :— 

1. With the longitudinal stability, 7.¢.. the 
rotations about a lateral axis, or pitching. 

2. With the transverse stability, 7.e., the 
rotations about a longitudinal axis, or rolling. 

3. With the directional stability or rotation 
about a normal axis, or yawing. 


LONGITUDINAL STABILITY. 


The simplest model of an aeroplane consists 
of a curved wing attached rigidly to a stabilising 
tail plane which, under normal conditions, 
supports no part of the weight. 

Let us take, as illustration, the machine we 
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have described above ; but, for simplicity, let it 
consist only of the wing and tail surfaces with 
-a head resistance equal to that of the entire 
machine. 

We will suppose the tail surface to be fixed 
and to form an angle of 4° with the wing. From 
Fig. 3a we can see that at an angle of incidence 
of 4° the centre of pressure is 0-36 of the width 
of the wing from the leading edge. If, therefore, 
the tail is to support no load, we must adjust 
the centre of gravity of the machine to this 
point by a suitable arrangement of the various 
weights. 

The principal properties of the machine may 
now be described as follows :— 

I. There is only one speed at which horizontal 
flight is possible, and the power supplied must 
exactly correspond to the resistance at this speed. 

Referring to Fig. 1, we see that the speed 
which for 4° will give a lift equal to the weight 
is 69 miles per hour; and Fig. 12 shows that 
the power required for horizontal flight is 42 h.p. 

II. If the power exceeds this amount, the speed 
will increase and the lift will become greater than 
the weight. The machine will, therefore, begin 
to rise, and-the air stream will strike the upper 
surface of the tail plane, causing the axis of the 
machine to slope upwards. A new position of 
equilibrium will be attained when the axis of the 
machine is again parallel to its path, which now 
slopes upwards at an angle a to the horizontal. 

The lift must now be W cos a, the resistance 
in the direction of motion W sina + R, and the 
V (W sin a +R) 

550 
per second and R the total resistance in Ibs. 

For smali slopes the lift remains nearly equal 
to the weight; the velocity and resistance are, 
therefore, little altered. 


The horse power required, which was H 


power » where V is speed in feet 


_VR 
° 550 
for horizontal flight, becomes under the new 
conditions— 

_VRBR,VWsina 
BBO BBQ 
Bn? Rate of ne x Weight 
and the rate of climbing will, therefore, be 


+ 


Angle. | 3° 
Speed—miles per hour . . . . . . 75 
H.P. required . 52:5 
Rate of climbing—feet per second . 0:55 
Gliding angle—lin . 6:5 
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governed by the alterationin the power supplied, 
to which it will adjust itself. 

Any excess in power above that necessary for 
horizontal flight will be accounted for by a 
corresponding rate of climbing. 

For a speed of 69 miles per hour the avail- 
able horse power in the case of our machine 
is 53-8, and the horse power required for hori- 
zontal flight is 42:0, with the engine full on. 
11°8 x 550 


Our plane will, therefore, climb at 1700 


= 3-8 ft. per second. 

IIT. Lf while the machineis in the air the power 
decreases below that required to maintain the 
normal velocity—(1) the lift will become smaller 
than the weight; (2) the machine will begin to 
fall; (3) the air current will strike the lower 
surface of the tail plane; (4) the moment thus 
produced will tilt the machine on a downward 
path, and the inclination of the path will increase 


until the power required, which is now 
T (R—Wsin a), decreases to the value of 


effective power now available. 
IV. Ifthe engine is switched off, then the path 


will slope at an angle sin-! ae which is the 


natural gliding angle. This angle being small, 
is approximately equal to the ratio of resistance 
to weight. 

The resistance of our machine at an angle 
of 4° is 228 lbs. ; its gliding angle is, therefore, 
Lin 7:5. 

We come, therefore to the following con- 
clusions :— 

A machine with a fixed tail plane can only fly 
at one speed; its path will slope upwards or 
downwards when the power rises above or falls 
below that required for horizontal flight, but 
it cannot descend at a steeper angle than that 
measured by the ratio of its resistance to its 
weight. 

If we had fixed the main plane at some other 
angle to the tail plane, our machine would have 
had some different but definite horizontal speed. 
rate of climbing, and gliding angle. 

The values for a number of angles are given 
in the following table :— 


4° 6° 8° 10° 15° 
69 61 55 51 46 
42:0 32°0 28°7 27°6 31°8 
3°81 6°28 7°78 7°97 6°46 
18 8-6 8'9 8-4 6°5 


a ere ee 


— 
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All machines are provided with movable 
elevators, which, in effect, enable the pilot to 
alter the angle of incidence in the manner just 
described. 

The pilot can, therefore, control the speed of 
machine and the inclination of its path within 
the limits indicated by Fig. 12. Any attempt 
to exceed these limits will mean a loss of height. 
If the angle of incidence is too small, the descend- 
ing path of the machine will increase in steepness 
and the speed will rise until a balance is again 
obtained between the propeller thrust, total 
resistance, and the component of the weight in 
the direction of motion. 

If the pilot attempts to set his machine at too 
great an angle of incidence, the power available 
will not maintain the required velocity, the 
machine will slow down, and all control will be 
temporarily or permanently lost—in technical 
slang, the “ vol cabré ” willend in a “‘ pancake.” 


LATERAL STABILITY. 


The lateral stability of most machines depends 
essentially on the control of the pilot who, by 
warping, can increase the angle of incidence, 
and hence increase the lift of one wing while 
decreasing the lift of the other. 

Any change in direction will react on the 
lateral balance, for the wing farthest from the 
centre of curvature of the path will travel at a 
greater velocity, and hence have a larger lift. 
If, therefore, the pilot turns to the right, the 
left wing will rise and the machine will bank. 

When the machine is turning, centrifugal 
force adds itself to weight and the resultant 
slopes outwards from the centre of the turning 
circle. It is desirable that the machine should 
bank sufficiently to keep the direction of the 
wings normal to the resultant. 

An aeroplane cannot, in fact, turn rapidly 
without banking, for its lateral resistance is 
small, and if the wings were kept horizontal the 
rudder would change the direction of the axis of 
the machine without producing a corresponding 
change in the direction of the path, że., the 
machine would side-slip. 

On the other hand, if the banking were not 
checked, a spiral dive would result, for the 
continued excess pressure on the outer wing 
would raise it to such an extent that the head 
of the machine would tend to slip inwards, thus 
decreasing the radius of the turning circle and 
increasing the banking angle still further. 

Under such circumstances warping may make 
matters worse, for in some machines it will 
increase the resistance of the wing which it is 
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intended to raise, and hence accentuate the 
spiral dive. 

It is undesirable that the adjustment of the 
lateral balance of the machine should involve 
changes in its direction, and the elimination of 
this effect is one of the advantages that may be 
gained by the use of upturned wing tips. Without 
resorting to this device, we may, however, 
obtain the desired result by varying the angle 
of incidence of the wings along their length, 
making it larger near the body and smaller at 
the tips. In normal flight the wing tips will 
then be below the angle of maximum efficiency, 
and warping will give greater lift without in- 
volving greater resistance. The machine, when 
the warp is used, will, therefore, keep a straight 
course instead of turning towards the warped 
wing. 

When the wind is unsteady the gusts will 
strike first one wing, then the other, causing the 
craft to roll. To minimise such disturbances, 
the warping wings are interconnected, so that 
either wing may flatten out under the pressure 
of a gust, and by pulling down the opposite one 
give it a higher lifting power. 

In the above paragraphs I have confined 
myself to what is usually termed statical sta- 
bility ; the discussion of the part played by the 
inertia of the machinein maintaining oscillations, 
and the effect of the various surfaces in damping 
them out, would lead us beyond the scope of 
these lectures. 

These questions have been treated at length 
by Lanchester and Bryan,* whose conclusions 
are in substantial agreement ; and by Soreau, 
who differs on several important questions. 


Frrıcar In Gusty WEATHER. 


The effect produced on the aeroplane by a 
change of wind velocity will depend on the 
rate at which the change takes place, on the 
intensity of the disturbance and on its dimen- 
sions. A sudden change in wind velocity 
produces a hard jolt like that experienced by a 
motor-car passing over a rut in the road. A 
gust travelling in the same direction as the 
machine will cause it to lose height. What pilots 
refer to as a “ hole in the air” is probablya follow- 
ing gust or a downward current of high intensity 
and large dimensions. Gusts of small dimensions 


* G. H. Bryan, ‘‘ Stabilityin Aviation ”; London : Macmillan 
& Co., 1911. R. Soreau, “tat actuel et Avenir de 
Aviation”; Paris: Vivien, 1908. F. W. Lanchester, 
‘ Aerodonetics” ; London: Constable & Co., 1908. A. G. 


- Crocco, ‘‘ Rendiconti delle Esperienze e degli Studi eseguiti 


nello Stabilimento di Esperienze e Construzioni Aeronautiche 
del Genio II. 3.” 
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and high velocity are also difficult to deal 
with, for they follow each other at short intervals, 
and, striking a portion only of the supporting 
surfaces, cause the machine to roll and pitch 
heavily. The continual use of the elevating 
and warping controls will greatly increase the 
resistance, and unless a large reserve of power 
is available the speed will be low and the machine 
“ cabré.”’ In rough weather a high speed is 
essential, for it diminishes the relative intensity 
of the gusts, increases the power of the controls, 
and makes it possible to right the machine rapidly 
after each disturbance. In an emergency a 
rapid dive may serve as a temporary expedient 
and give the required acceleration; but an 
ample reserve of engine power is the best guaran- 
tee of safety. 


BIPLANE 7 MONOPLANE. 


With regard to the general qualities which an 
aeroplane should possess, there is little to choose 
between these two types. Both can be made 
of satisfactory strength ; if well designed, both 
will be steady in windy weather; and, finally, 
both-are suitable for high speeds. Each type 
of construction has, however, certain charac- 
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teristic advantages which may be enumerated 
as follows :— 
BIPLANE. 

1. The wing area of a biplane can be made 
very large without involving heavy construction. 
The struts, ties, and spars which support the 
wings form a light girder of great strength and 
resilience, and it is easy to give the double 
supporting surface an exceptionally wide span. 

A machine with a large wing area can fly with 
a small engine, or carry a heavy load, or rise 
from the surface ground at a low speed. The 
first property gives the biplane some advantage 
with regard to economy, the second makes it 
suitable as a fighting machine, the third s of 
considerable importance in the case of a hydro- 
aeroplane. 

2. The wings do not depend for their strength 
on cables attached to the lower part of the 
landing chassis, and should this be damaged 
when leaving the ground, there is no danger of 
the wings collapsing in mid-air. 

3. In designing a biplane it is easy to place 
the engine and propeller behind the pilot, and 
provide a position in the nose of a fuselage from 
which a rifle or automatic gun may be used. 


16. 


TABLE GIVING THE RESULTS OF THE MILITARY TRIALS oF August, 1912. 
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Since that date considerable improvements in design and construction have been introduced ; the 
safety of the machines has been increased, and the maximum speed has risen from 75 to nearly 100 miles 


per hour. 
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MONOPLANES. 

.1. The head resistance of a monoplane is low, 
for its construction requires a minimum number 
of separate spars and ties. This is of special 
importance at high speeds when the head 
resistance forms a large proportion of the total. 

2. The moment of inertia about the axis of 
symmetry is small, and the warp will, therefore, 
be very effective in checking rolling. In fact, 
all the controls are powerful and easily handled, 
and pilots who have had experience with fast 
machines of both types state that in rough 
weather the monoplane is less tiring to manage. 
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A machine constructed at the Royal Aircraft 
Factory (Type B E,), although not entered as a 
competitor, went through the trials with great 
success, 

During the last year considerable pro- 
gress has been made in aeroplane design, the 
speed has been increased, the machines are 
stronger, more stable, and can be flown safely in 
any moderate wind. Accidents are still regret- 
tably numerous; but it must be remembered 
that the number of planes in use has enormously 
increased, and the average mileage covered daily 
at the present time is greater than the total 
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Fic. 17.—Typrs or DIRIGIBLES. 


This figure shows diagrammatically the three principal types of 
dirigibles: the rigid, semi-rigid, and non-rigid. 


3. In the case of a military machine the ques- 
tion of transport is of importance. A mono- 
plane can be rapidly dismantled, and with the 
wings detached or folded back, it is compact, 
and can easily be towed along a road or carried 
by rail. 

Fig. 16 (p. 1105) gives a summary of the results 
obtained at the military trials held August, 1912. 
The maximum speed was 75'4 miles per hour, 
attained by a Henriot monoplane. The Cody 
biplane, which won the first prize, had a maxi- 
mum, speed of 72 miles per hour, a speed 
variation of 49 per cent., and gliding angle of 6°2. 


distance flown in 1909. Further, the courage 
of all pilots and the rashness of some have not 
altered, and their machines being considerably 
better, they are tempted to even up matters by 
flying in very bad weather. 

In 1908 Delagrange, before starting, used to 
search the field for some thistledown, and, 
holding it above his head, would allow it to drop ; 
if it did not fall to his feet but floated ever so 
gently away, he would not venture out. Only 
two years ago a 10-mile wind was considered 
risky, whereas flights are now made in winds of 
30 or even 50 miles per hour. 
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DIRIGIBLE. 


Both the history and the theory of the diri- 
gible are of great interest, but time presses, and 
I must confine myself to 2 brief summary of the 
distinguishing features of the principal types. 

A spherical balloon, even if fitted with a 
powerful engine, could not be driven against the 
wind at any appreciable speed, or steered in any 
definite direction. 

An elongated shape is necessary, not only to 
reduce the resistance but also to give stability 
of direction. 

If, having made an elongated gas bag and 
filled it with gas in the ordinary way, we at- 
tempted to suspend a car from it, the bag would 
crumple up and lose its original shape. We 
must provide stiffness sufficient to resist the 
bending moments produced by the weight of 
the car, and withstand the stresses from the 
pressure of the wind. This can be effected in 
three different ways :— 

l. By constructing a complete metal or 
wooden framework of the shape desired, and 
placing the gas bags within it. 

2. By providing a longitudinal beam of wood 
or metal, which will take the pull of the gas bag 
along most of its length, andfrom which the car 
may be suspended. 

3. By keeping the internal pressure in the gas 
bag above that of the surrounding atmosphere, 
and thus making the envelope taut and the bag 
capable of resisting bending. 

The rigid airship, of which the Zeppelin is 
the principal example, must be of very great size, 
forits framework is necessarily heavy. A ship 
of half a million cubic feet capacity will have a 
length of 460 ft. and an external diameter of 
44 ft.; its lift will be 16 tons. The hull will 
weigh about 6 tons; the gas bags, outer cover, 
fins, and rudders, 3tons ; the cars, motors, etc., 
4 tons; leaving a net lift of about 3 tons for 
the crew, the petrol and ballast. 

The space within the ship is divided into 
sixteen or eighteen separate compartments, 
each containing a gas bag. These bags are not 
entirely filled, and the gas can expand without 
being lost when the balloon rises. The hull is 
covered over with fabric so as to decrease the 
resistance. About 300 h.p. would be required 
to give sucha craft a speed of 40 miles per hour. 

The’ rigid type has several advantages: its 
size enables it to carry fuel for a long journey, 
a numerous crew, arms, ammunition, -ete. Its 
length gives it directional stability, which is 
conspicuously lacking in some of the smaller 
dirigibles, and also decreases the resistance per 
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cubic foot displaced. The gas bags are under 
no stress except that produced by the lift of the 
gas, and the balloon will continue to float after 
one or two of them have been damaged. Finally, 
the ship can still travel at a fair speed if one of 
its engines breaks down. On the other hand, 
such a craft is very awkward to manage when 
starting or alighting, for any accidental contact 
with the ground is likely entirely to wreck its 
fragile but rigid structure, and any side gust 
may cause it to collapse. 

The non-rigid type is well suited for dirigibles 
of smaller size. The gas bag is made of strong 
rubber-proofed material, and the car is sus- 
pended directly from it by means of a number 
of wire ropes. The rudders and stabilising fins 
are fixed to the rear end of the envelope. One 
or more air ballonets are placed within it. 
These ballonets are kept inflated by means of a 
fan, and, pressing on the gas enclosed in the 
main envelope, keep its pressure slightly above 
that of the atmosphere. Thus, as the balloon 
rises, it is air and not hydrogen which is ex- 
pelled, and the total lifting power of the balloon 
is not altered. 

The airship Delta is a good example of this 
type. Its length is 204 ft., its maximum dia- 
meter 40 ft. ; it has a capacity of 156,000 cubic 
feet, and a displacement of 53 tons. Its maximum 
speed is 44 miles per hour, and with a crew of 
six it can carry fuel and oil for a flight of 
twenty-eight hours at 33 miles per hour. 

A non-rigid balloon can be easily deflated 
and packed for transport. If a forced landing 
has to be made in rough weather the non-rigid 
will survive where a rigid would be completely 
wrecked, for in any such emergency the balloon 
can instantly be deflated. This is done by 
pulling the ripping cord, which splits a canvas 
panel specially arranged for the purpose. 

The semi-rigid bas some of the drawbacks of 
both types. The large stiff girder running 
beneath the gas bag renders it difficult to 
deflate rapidly or to transport, but does not 
relieve the canvas of the envelope from the 
additional pressure which is necessary to pre- 
serve the shape of the bag when travelling at a 
high speed. 

AEROPLANE AND DIRIGIBLE. 

The modern dirigible can rernain in the air for 
long periods, several days if necessary. It can 
earry sufficient food for a 1,000-mile journey, a 
numerous crew, and some arms and ammunition. 
By wireless telegraphy it can remain in com- 
munication with its base and transmit imme- 
diately any information obtained. It can hover 
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over a given locality, remain stationary in space, 
or drift with the wind as occasion may require. 

If one engine should break down it can still 
- manœuvre at a reduced speed.. The failure of 
all power does not involve an immediate descent. 

Finally, it can rise or fall vertically at a fair 
speed. a 

. All these qualities are more or less lacking in 
the case of the aeroplane, which, on the other 
hand, can reach speeds nearly double those 
attainable by the dirigible, can manceuvre with 
far greater rapidity, and is controlled by one 
man. Finally, its cost is relatively small, and 
it can be built in a short time. 

The aeroplane is, perhaps, not a very formid- 
able fighting machine, but it cannot be dealt 
with effectively by land or naval forces, for it 
forms at all times a difficult target, and can 
easily rise to an altitude where it will be out of 
reach of the enemy’s fire. 

In the absence of hostile air craft, a fleet of 
aeroplanes could harass the troops in the field, 
disorganise the transport, and attack the base. 

Air craft equipped for fighting will, it appears, 
be used in the first instance against the enemy’s 
aerial fleet. In fact, it appears unlikely that 
any serious engagement will take place between 
air craft and land or naval forces until one side 
has gained complete supremacy in the air. 

The principal function of the aeroplane is 
to act as a scout, and for this purpcse it is 
admirably suited. i 

With regard to the relative advantages of 
balloon or aeroplane as fighting machines, 
expert opinions differ considerably. The advo- 
cates of the large dirigible claim that the machine 
guns carried will make it impossible for a hostile 
aeroplane to approach within striking distance. 
Partisans of the heavier-than-air machine state 
that the huge bulk, light construction, and 
relatively low speed of the dirigible will render it 
an easy victim, and that at night time it will be 
practically defenceless. 

The general adoption of air craft for civil and 
commercial purposes is still a question for the 
future; but there is little doubt that before many 
years have passed the aeroplane will come into 
practical use whenever speed is of paramount 
importance. 


ENGINEERING NOTES. 


The Mount Royal Tunnel.—This is one of the 
many important railway tunnels in actual progress 
of construction at the present time. Itis to lead 
the main line of the Canadian Northern Railway 
into the City of Montreal, and to its water 
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frontage on the St. Lawrence River. This will be 
the terminus of the 7,500 miles of this line’s 
western extension to the Pacific. The tunnel is 
33 miles long, and is exceptional as a main line 
structure in being of twin form, each opening 
being 13 ft. wide with a flattened arch top, the 
lining and the 18-in. wall between each track 
being of concrete. - This twin section was adopted 
for economy in excavation and construction and 
in view of ventilation, inasmuch as the constant 
direction of traffic in each tunnel, as in the London 
tubes, is found to assist air circulation by its 
suction action. There is a high head room in 
order to allow for overhead high voltage equip- 
ment, as electric traction—a necessity for all 
modern long tunnels—is to be used. The lining, or 
part of it, is to be of concrete block voussoirs, each 
of which will be connected to its neighbour, as 
regards the vertical joints, by keys and corre- 
sponding sockets, so that when one complete ring 
is assembled the voussoirs of the next one will be 
fitted on to it, and thus will need no temporary 
support. It is a new system, and its execution 
will be watched with much interest. 


Sydney Harbour Bridge.—At present the Forth 
River Bridge and that under construction at 
Quebec stand out conspicuously as the longest 
span bridges yet begun, the Williamsburg (New 
York) Suspension Bridge being a good third. 
Equal to the latter in point of span will be 
the cantilever bridge proposed across Sydney 
Harbour, New South Wales, connecting the. 
railways and roads north and south of it. It 
will be of nickel steel, with two cantilever and 
anchor lengths of 550 ft. each, the former being 
connected by a central girder 500 ft. long, making 
the total main span 1,550 ft. This clears the water- 
way so that the piers can be built on shore on solid 
rock. This is an important matter, as water piers 
would have been very costly. The clear headway 
of 170 ft. to allow ocean shipping to pass under 
is, we believe, unprecedented in a bridge of such 
length. It will accommodate four electric railway 
lines, one ‘main carriage road, one 17 ft. 6 in. 
motor road, and a footway of 16 ft. The two 
last will be cantilevered, one outside each main 
girder. 


Electric Post Office Tubes. — The American 
Pneumatic Service Company have devised an 
electric tube for parcels, etc., on somewhat dif- 
ferent lines from that proposed in the London one. 
There is a 80-in. steel tube with three rails, one at 
centre and one at each side, the former for bearing, 
the latter for guiding. The car is a steel cylinder, 
25 ins, in diameter and 7 ft. 3 ins. long between the 
buffers, running on two wheels, one at each end, 
the forward one geared to a direct-current constant 
speed shunt-wound motor, with connection to an 
overhead trolley wire. The curves are 50 ft. radius, 
and the maximum grade 1 in 20. The braking is 
secured by a tongue on the car sliding along fixed 
inclined slides approaching the stopping - places. 
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The idea of tubes for post office work seems to 
have been well taken up, for in a recent issue of 
the Times is the description of a new electric 
carrier patented by the Electric Carrier Company 
of New York. In this case there are some very 
new departures, for the car runs on a narrow 
gauge track, and between the rails is a flattened 
part of an alternating-current induction motor 
corresponding to its rotor, with closed circuit 
windings of the squirrel-cage type. On the bottom 
of the car is another flattened part of a motor 
corresponding to its stator, with open-circuit wire 
windings. Power is supplied to the car through 
two live rails at the top of the tube, and contact is 
made by a small wheel running on each rail. The 
springs holding the trolley wheels in contact help to 
guide the car round curves. The alternating 
current used passes through the primary member 
on the car and induces a magnetic field, which 
propels the car. Ball-bearings are used on the 
running wheels, which are mounted on separate 
axles. The stoppage of the cars is accomplished 
by reversing the current, and is assisted by a pair 
of raised rails at the terminals, which exert a 
braking action on the bottom of the car body. 
Economy of power and decreased wear and tear 
are claimed as the chief advantages of the system. 


A 2,400-ton Direct-current Electric Locomotive. 
—The application of the electric locomotive to 
heavy goods traffic is well illustrated by the adop- 
tion of this class of traction by a leading American 
railway, for drawing trains of fifty loaded cars, 
amounting to 50,000 short tons, against a grade of 
1 in 333, with 1 in 100 against the returning 
empties. These locomotives, which are 33 ft. 4 ins. 
long, are of the articulated double type 0-4-4-0, 
with all the weight, 714 tons, on the drivers. There 
is one motor geared to each axle. The current is 
collected by an overhead trolley. One conspicuous 
difference between the heavy steam locomotive 
and the electric one is in point of length, in which 
the latter has much the advantage. There is a 
full description of these engines in the Engineering 
News ot New York of June 26th last. 


The First Oil-burning Battleship.—The “Queen 
Elizabeth ” is the first of her class to use oil alone 
in her furnaces. She was launched on October 6th, 
and has a length of 600 ft., with a displacement of 
27,500 tons, and her designed speed is 25 knots, 
with turbine engines of 60,000 h.p. The oil- 
carrying capacity is 3,500 tons in her tanks and in 
the space between the inner and outer skins. 
Since the steaming value of oil is 60 per cent. 
greater than that of coal, it will be seen that this 
is equivalent to a coal capacity of 5,600 tons, which 
is about twice the maximum capacity of our coal- 
burning Dreadnoughts. There will also be a great 
reduction in the number of the crew, so that it 
is believed that her complement of men will be 
about 700 instead of 1,000, which she would have 
required had she been driven by coal. 
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Safety in Railway Travel.—In spite of recent 
occurrences, the old dictum that the safest place to 
be in is a railway carriage may be said to hold 
its own, if the following calculation, made by a 
New York mathematician, is on a sound basis. 
He states that the average length of a journey for 
all country railways in the States is now thirty-four 
miles, and there are taken on the average 2,275,129 
such journeys in safety to each journey which 
results fatally. If a man were to ride out these 
2,275,122 safe journeys at two per day for each 
business day in the year it would take him 3,792 
years. To have begun his time so that he would 
meet his death by railway accident in the present 
year, he would have had to start travelling in 1879 B.C., 
assuming railways to have existed then. As in 
England railway travelling is much safer than in 
America, our supposed long-lived traveller would 
have had to begin his journey several centuries 
earlier in order to meet his fate in the present 
year. 


Thermophone for Measuring Temperature in the 
Interior of a Dam.—It may be remembered that 
an elaborate precaution had to be employed in 
adding to the height and thickness of the Assuan 
Barrage, in order to accommodate the new work to 
the change of temperature experienced in Upper 
Egypt affecting the dimensions of the original 
dam. No doubt this was in the view of the Board 
of Water Supply to the City of New York in 
designing the Kensico Dam, which is being built 
of Cyclopean masonry, faced on the up-stream side 
with moulded concrete blocks, and on the down- 
stream side with cut granite. The dam is to be 
provided with vertical expansion joints, and the 
studies of the effect of temperature changes in the 
mass of masonry and the internal stresses thus 
set up will be of special interest. The informa- 
tion is to be secured by means of ‘‘ thermophones ” 
embedded in the masonry during the construc- 
tion of the work. These will be installed in two 
groups. Those in one group will be fixed at 
various distances from the face between the ex- 
pansion joints, the second forming a similar 
arrangement near the face of an expansion joint. 
To determine the effect upon the temperature of 
carrying up the masonry on one side of the joint 
in advance of the other, coils will be placed in the 
refill near the up-stream and down-stream faces, 
and also in the holes built in the foundation to 
determine the temperature of the bed-rock. Each 
thermophone consists essentially of two coils of 
many turns of fine wire of two metals, having 
different temperature coefficients of electrical 
resistance connected in circuit with batteries 
and a galvanometer. The wires are of such size 
and length that a small change in temperature 
causes immeasurable change in electric resistance, 
which is indicated by the galvanometer, or detected 
by a telephone by moving the pointer of a Wheat- 
stone bridge until the silent point is reached. The 
equipment consists of the sensitive coils embedded 
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in the masonry and connected by cables, leading 
through the masonry to terminal boards, where 
the indicating instruments will be placed. 


Large Reinforced-concrete Arches. — The possi- 
bilities of what was so recently a new building 
material are being effectively shown by the increas- 
ing size of arches, in use or proposed, of reinforced 
concrete. The first one to call for professional 
attention was that of the Walnut Lane Bridge, 
Philadelphia, 233 ft. span, followed by several 
intermediate examples to the 820 ft. arch, at 
Grafton, New Zealand; and the Risorgimento 
Bridge over the Tiber at Rome, of 328 ft. span. 
Now we have the 330 ft. span at Langweiz, on the 
line between Chur and Arrosa, Switzerland. The 
Tiber Bridge has only 32°8 ft. rise, while the Swiss 
one has 160 ft. The latter is for a narrow-gauge 
railway, and consists of two ribs 4 ft. thick at 
crown and 14 ft. at abutments. On these will be 
concrete posts and a slab floor. A great step 
forward, however, in this direction is indicated 
by the proposed Spuyten-Duyvil Creek Bridge at 
New York, where a reinforced concrete span of 
703 ft. is proposed. 


The Kearney High-speed Ratlway.—We under- 
stand that good progress is being made with the 
survey of the proposed Kearney Railway from the 
Strand to the Crystal Palace. The system is one 
by which there is a singie bearing-rail on which 
the electric car is to run, its stability being ensured 
by grooved guide-wheels pressing against an in- 
verted rail above. It is claimed that there will be 
a decrease of friction by this arrangement, and 
undoubtedly that arising in the ordinary railway 
from curves through the excess in length of the 
outer over theinner rail will be eliminated, though 
the coning of the ordinary wheel counteracts this 
to a considerable extent. On the other hand, as 
all the wheels above and below will be double 
flanged, the flange friction throughout in both 
straights and curves arising from oscillation and 
from want of exact correspondence between the 
amount of speed, of curvature, and of cant will be 
much increased. The limits of a note do not 
admit of a discussion of these pros and cons, but 
they must be taken into consideration when the 
present and proposed arrangement of wheels, as 
affecting frictional resistances, are compared. 


CORRESPONDENCE. 


INDIAN AND CHINESE OPIUM 
TRADE. 

In the issue of your Journal of June 20th last 
there was a learned article by Sir George Birdwood, 
whose writings I always read with interest. He 
knows a great deal about opium, and I know 
little or nothing except what I read. In that 
letter he makes very severe criticisms on the anti- 
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opiumists; but I think the question is not whether 
opium in itself is good or bad, but whether the 
power of the British Empire is to be used to force 
Indian opium into China. The Chinese Govern- 
ment have an opinion that opium is bad for their 
people, and they wish to exclude Indian opium. 
It is difficult for me to understand how anyone 
can justify the use by the British Empire of its 
army and navy to force this opium upon a foreign 
country. If we retired from India, and no other 
foreign power took control of that country, does 
Sir George Birdwood think that the Indian people 
would be able to force their opium upon China by 
military action? If not, how do we injure the 
Hindoos by declining to use our force to compel 
the admission of this drug into China? 


ARNOLD LUPTON. 


In replying to Mr. Arnold Lupton’s courteous 
exceptions to my article on “The Drying up of 
the Indian Opium Revenue” in our Journal of 
June 20th last, I would first congratulate him on 
his happy ignorance of the rapidity with which old 
men age, for I have lived not four months, but 
four years since Midsummer Day last, and it is 
only quite fortuitously, or at best providentially, 
that I am here to-day to meet his long-deferred 
demurrers to some of the affirmatives of my said 
article. 

(1) After I had for some time continued my 
attacks in the Times on the anti-opiumites, Mr. 
Samuel Morley called on the Under-Secretary of 
State at the India Office to extinguish me, and 
forthwith I was told I must cease writing on the 
subject or leave the India Office. We all now 
know that £400 a year [and of course any more] is 
not a thing to be given up for any amount of 
“liberty of speech’’ and ‘ vote,” and, anyhow, I 
submitted to be silenced; and, on condition that 
I kept silence, I was grudgingly allowed to attend 
an anti-opiumite public meeting in Caxton Hall, 
Westminster, the following afternoon. There Mr. 
Samuel Morley at once ‘‘ spotted ” me, and in the 
course of his speech, every now and then, at the 
close of some paragraph defamatory of the Govern- 
ment of India, added: ‘‘ And there is Sir George 
Birdwood, who has not a word to say in reply to 
it.’ I need add nothing to that to justify my 
opinion of the contemptible mala fides of the 
anti-opiumites—at least of those of my hey-day ! 

(2) If Mr. Arnold Lupton will read the authorities 
I cited in my aforesaid article in our Journal he 
will understand that the Chinese Government do not 
honestly object to the use of opium on the ground 
of its, so stigmatised, immorality, but to the revenue 
raised on its use—that is on the use of Indian opium 
—going to the benefit of India, instead of coming 
in to their own benefit, as it would if the Chinese 
were restricted to the consumption of their home- 
grown and more powerfully narcotic opium. I 
did not cite the late Mr. Rowland Hamilton as 
an authority on my side of the question, as his 
writings on it in The Bombay Saturday Review, 
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when I was editor in the late sixties of the last 
century, and also in The Times of India, are not 
accessible to the general reader. 

(3) Voltaire says that the man who prophesies is 
either a fool or a knave ; and the paraphrase of this 
by Artemus Ward is, “ Don’t prophesy unless you 
know.” Well, in reply to Mr. Arnold Lupton’s 
direct challenge, I can say with deeply-grounded 
knowledge that if we, the English, retired from 
India there would be no chance of the people of 
India being able to force their superior opium on 
the “blameless Chineses,” because this would be 
done for them by the Imperial German Govern- 
ment of India, and within three months of our 
retirement from India, and not only with the 
approval of the peoples of India, but of those of 
China, and in the best and highest interests of 
both countries. Nothing has aggravated the so- 
called ‘‘ Unrest in India” during the passing year 
more than the weak way in which we have been 
dealing recently in this very matter between the 
Governments of India and China. 


GEORGE BIRDWOOD. 


OBITUARY. 


Siz Winuiam Henry Prerce, K.C.B., D.Sc., 
LL.D., F.R.S.—A very large number of the 
members of the Society will receive with sincere 
regret the news of the death of Sir William Preece, 
for there is hardly any one who, during the past 
quarter of a century, has rendered the Society more 
active service, or “vho took a greater interest in its 
welfare. Sir William Preece, who died at his house 
near Carnarvon on the 6th inst. in his eightieth year, 
became a member in the year 1878. He was elected a 
Member of the Council in 1880, and from that date 
until the Annual Meeting of June, 1912, he served 
continuously on the Council, either as an ordinary 
member or as a Vice-President, with only the 
intervals necessitated by the by-laws. He would 
certainly have been re-elected last June, after a 
year’s interval, had his colleagues not felt that the 
state of his health and his enforced residence in 
the country rendered it highly improbable that he 
would ever be able to attend any of the Council 
meetings. He was elected Chairman of the 
Couneil in 1901, and served for the usual two 
years. 

Besides the two addresses which he delivered as 
Chairman, he read no less than fifteen papers 
before the Society, nearly all of them on electrical 
matters. The first of these was on the subject of 
the phonograph in 1878, and the last on “ Technical 
Education in America,” in 1908, He also delivered 
in the year 1879 a course of Cantor Lectures on 
“ Recent Advances in Telegraphy,” while he gave 
three courses of Juvenile Lectures during the 
Christmas holidays of 1880, 1882 and 1888, on 
“ Recent Wonders of Light and Sound,” “ Recent 
Wonders of Electricity,” and «The Application of 
Electricity to Light and Working,” respectively. 
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In addition to this he constantly took the chair 
at the Society’s meetings, and when he was not in 
the chair he was a frequent attendant and took 
part in the discussions. He was a very regular 
attendant at the Council meetings, and was on many 
committees, besides being frequently consulted by 
his colleagues and by the officers of the Society on 
numerous matters connected with its administra- 
tion. During the last few years his failing health 
rendered his presence infrequent, but his love for, 
and interest in, the Society continued almost till 
the last, and he was constantly looking forward to 
the time when renewed strength would enable him 
to resume his old associations. Naturally enough 
these hopes were not shared by the friends to 
whom his failing strength was only too obvious, 
though his own courage prevented his realising, or 
at all events admitting, the but too evident effect 
of advancing years. 

Sir William Preece was born in 1834 in Wales, 
and he shared to the full the patriotic instincts of 
his countrymen. Educated as an engineer, he was 
apprenticed to Mr. Edwin Clark. He at one time 
contemplated independent engineering practice, but 
family circumstances compelled him to accept an 
appointment in the Electric and International Tele- 
graph Company. Probably this was fortunate, for 
he rapidly rose to the front and took an important 
part in the development of electric telegraphy, so 
that when the business of the telegraph companies 
was transferred to the State in 1870 he became, 
first a divisional engineer in the Post Office, seven 
years later electrician to the Post Office, and finally, 
in 1892, engineer-in-chief. This last office he 
held until his retirement in 1899, when he became 
consulting engineer to the Post Office. 

As soon as he left the public service he started 
in practice at Westminster asa consulting engineer 
in partnership with Major Cardew and his two 
sons, and the reputation he had acquired soon 
brought abundant work to the firm. He also 
retained the position of consulting engineer to the 
colonies, and in that capacity carried on duties 
which he had at first undertaken while still at the 
Post Office. 

The Royal Society of Arts was only one of the 
public institutions with which he was intimately 
associated. He was an original member of the 
Society of Telegraph Engineers, which afterwards 
became tho Institution of Electrical Dagineeis, 
and twice served as its President (1880 and 1893). 
He joined the Institution of Civil Engineers in 
1859, became a full member in 1871, and its 
President in 1898. In 1888 he was President of 
the Mechanical Science Section of the British 
Association. He was elected a Fellow of the 
Royal Society in 1881, and served on its Council 
1887-9. In addition to the addresses he delivered, 
and the communications he made to these and 
other societies, he was in great demand as a 
lecturer, for as a popular expositor of science he 
had very few equals and hardly any stperiors. He 
was an admirable speaker, and had a singular gift 
for clear and lucid exposition. 
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His scientific work was mainly of a practical 
character, though he always took the keenest in- 
terest in the progress of scientific discovery, and was 
ever on the watch for any fresh practical application 
of electrical research. A good instance of this was 
the invention and development of wireless tele- 
graphy. Preece was himself in all probability the 
first to transmit telegraphic communications 
between two isolated stations by electrical methods, 
though the means he employed were very different 
from those which ultimately resulted in the 
establishment of regular “wireless” communication 
between distant stations on land or moving ships 
at sea. It was, therefore, natural that when 
Mr. Marconi first published the results of his 
epoch-making invention, Preece should at once 
have assisted the young inventor, and have placed 
at his disposal the help of the great organisation 
under his control. The value of this aid was 
gracefully acknowledged by Mr. Marconi himself 
in a communication telegraphed to the Times, 
immediately on the news of Sir William’s death, 
and published as part of the appreciative obituary 
notice which appeared in the paper of the 7th inst. 
So, too, it was with Bell’s telephone, which was 
first introduced to this country by Preece in a 
communication to the meeting of the British 
Association at Plymouth in 1877. Again, the de- 
velopment of electric lighting was watched and 
fostered by him, and the many inventors to whom 
that development was due owed much to the 
encouragement, the counsel and the publicity 
afforded by one who was universally regarded as 
the official leader of electrical science in this 
country. He represented Great Britain at most— 
if not all—of the international conferences and 
congresses held for the discussion and settlement 
of such matters as electrical standards, submarine 
cables and the like. 

His life was contemporaneous with the utilisation 
of electricity. He helped as an apprentice in the 
construction of some of the earliest telegraphic 
lines. He saw the electric light pass from the 
laboratory to the house and to the street. He 
helped to turn the telephone from a scientific 
curiosity into an instrument of common daily use. 
He had his share in the evolution of the dynamo 
and its applications to lighting and the distribution 
of power. Thus he had himself watched the whole 
evolution of electrical science, it may almost be 
said from its beginnings. The whole of a long life 
was devoted to its study, and he had therefore 
accumulated a remarkable store of experience, 
which, as his faculties were hardly impaired even 
in his latest years, he was enabled to utilise up to 
an age far beyond the time when most workers are 
content to leave their work to the hands of younger 
men. 


THe Hon. Sir RICHARD Sotomon, G.C.M.G., 
K.C.B., K.C.V.0., K.C.—The Council have to regret 
the loss of one of their body through the death of 
Sir Richard Solomon, which took place on the 
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10th inst., after an operation, at his residence in 
Hyde Park Square. 

Richard Solomon was born at Cape Town in 
1850, and after being educated at the South African 
College he proceeded to Peterhouse, Cambridge, 
whence he graduated as twenty-third Wrangler in 
1875. He was called to the Bar by the Inner 
Temple four years later, and at once returned to 
South Africa to practise law. At first he worked 
in Grahamstown, where he soon gained a reputation 
as a brilliant pleader, but his chance came when he 
removed to Kimberley and received a general re- 
tainer as counsel to the De Beers Consolidated 
Mines. His great qualities as an advocate soon 
caused him to be recognised as the head of his 
profession in South Africa. 

He first made his appearance in party politics 
when he entered the Cape House of Assembly in 
1893. In 1898 he joined Mr. Schreiner’s Ministry 
as Attorney-General. From 1901-2 he was legal 
adviser to the Transvaal Administration and to 
Lord Kitchener, and from 1902-7 Attorney-General 
of the Transvaal. When General Botha took 
office, he offered Sir Richard the post of Agent- 
General for the Transvaal in London; and sub- 
sequently, on the formation of the Union of South 
Africa, that of High Commissioner—a post which 
he held with distinction to the time of his death. 

Sir Richard was created K.C.M.G. in 1901, 
K.C.B. in 1905, K.C.V.O. in 1907 (in connection 
with the gift of the Cullinan diamond to King 
Edward VII.), and G.C.M.G. in 1911. 

In 1909 he joined the Royal Society of Arts. 
Previously to that he had shown his interest in the 
Society’s work by serving on the Colonial Section 
Committee since 1907. In 1910 he was elected a 
member of the Council. He read an admirable 
paper on ‘“‘ The Resources and Problems of the 
Union of South Africa ” before the Colonial Section 
in 1911, and in the following year he took the 
chair at the meeting when a paper on “ Irrigation 
in South Africa” was read by Mr. W. A. Legg. 


SIR FREDERICK Young, K.C.M.G.—Sir Frederick 
Young died at his residence at Cobham, Surrey, on 
the 9th inst., at the great age of 96. He was born 
in 1817, and after being educated at Dr. Burnet’s 
school at Homerton, he entered the office of his 
father, George Frederick Young, who sat as M.P. 
for Tynemouth. He took a considerable interest 
in political questions, but the turning-point in his 
activities was reached when he made the acquaint- 
ance of Edward Gibbon Wakefield. Wakefield has 
been called the apostle of systematic and intelligent 
colonisation, and he founded the New Zealand 
Company, which was practically the making of 
New Zealand. In 1840 Young became a share- 
holder in the company, and ten years later, when 
the Canterbury Association was started as an 
offshoot of the older company, he was appointed its 
shipping manager, and took an eager part in 
sending out that stream of colonists which made 
the new country. 


November 14, 1918. 


Always intensely interested in problems con- 
nected with colonisation, Young was one of the 
first Fellows of the Colonial Institute. For twelve 
years he acted as its honorary secretary, and by his 
tireless efforts he did a great deal to bring it to 
the successful position which it holds to-day. He 
also devoted much time and energy to the work 
of the Imperial Federation League, and afterwards 
to the British Empire League, and it was in 
recognition of his various public services that he 
was created K.C.M.G. in 1888. 

It is over forty-three years since Sir Frederick 
joined the Royal Society of Arts. His name first 
appears in the Journal in 1870, when he spoke in 
a discussion on emigration, and from that time 
forward he continued to speak here from time to 
time on the subjects in which he was specially 
interested—colonisation, Imperial federation, and 
emigration. His last appearance at the Society 
was made as recently as in May of the present year, 
when he took part in the discussion on the Right 
Hon. Sir Joseph Ward’s paper on “ New Zealand: 
an Ideal Place of Residence.” He had served on 
the Colonial Section Committee since 1902. 


GENERAL NOTES. 


Tue Inpian Jure TRADE (CORRECTIONS).—A 
correspondent draws attention to the fact that in 
a note on this subject which appeared in the 
Journal of October 31st (p. 1078), a number of 
errors were made in converting amounts stated 
in crores of rupees into their British equivalents. 
Thus the average annual value for the last three 
years of jute fibre and its products exported from 
India (40:32 crores of rupees) should have been 
given as £26,880,000 instead of £268,000; the average 
annual value of merchandise exported from India 
(222°93 crores of rupees) should have been given as 
£148,620,000 instead of £1,486,200: the corre- 
sponding value of exports of cotton and its deriva- 
tives (42:23 crores of rupees) should have been 
given as £28,153,333 instead of £281,533; that of 
rice (28°28 crores of rupees) should have been 
given as £18,852,333 instead of £188,523: and that 
of wheat (14°67 crores of rupees) should have been 
given as £9,780 ,000 instead of £97,800. 


Bacon-CusiNG IN ARGENTINA. — The continued 
scarcity of bacon and pig products throughout the 
world and the continued high prices have caused 
the agriculturists in many of the newer countries 
to direct their attention to swine husbandry. The 
United States of America with its 50,000,000 pigs, 
or half the total supply of the world, was at one 
time the greatest exporter of pig products, but the 
continued increase in the population of that 
continent has compelled the retaining of most of 
this su~plus at home. At the moment the position 
of things has been entirely reversed, and, in place 
of exporting, large quantities of meats of all kinds 
are being imported. To a country like Argentina 
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that is an important fact, and already much has 
been done to establish a trade in beef and mutton 
with the United States. Great developments are 
now contemplated in connection with bacon-curing 
in Argentina, with a view to supply the deficiency 
in the exports from the United States to Europe, 
and more especially to the United Kingdom. 
Operations are now being organised on a large 
scale. The races of pigs available will be improved 
by the importation of British pedigree stock, and 
factories will be built. Many of the estanchieros 
are taking a lively interest in the scheme, which 
has been developed principally by Mr. Quentin de 
Acevado Machado, himself an owner of an estanchia 
and familiar with local conditions. The promoters 
of the scheme have secured the assistance of 
Mr. Loudon MacQueen’ Douglas, F.R.S.E., of 
Edinburgh, who is well known as an authority 
on ranching, swine husbandry, and all subjects 
appertaining to the meat supply and bacon-curing, 
and who is technical adviser to many undertakings 
overseas. Mr. Douglas will proceed to Argentina 
shortly, to report on the whole subject, and the 
extent of the operations contemplated will be 
governed by his advice. 


THE OSIER INDUSTRY OF THE NETHERLANDS.— 
An industry especially adapted to a low-lying 
country intersected with rivers, such as the 
Netherlands, is the growing of osiers. The shoots 
of the pollard willows are largely cultivated on the 
banks of the great rivers, and in some particularly 
low-lying parts of South Holland and the Province 
of Utrecht. The willow is rarely met with on sandy 
land. In 1910 the osier beds covered an area of 
35,000 acres. Willow shoots are used in a number of 
small industries, such as the manufacture of hoops, 
baskets, chairs, fishing-tackle, ete. Enormous 
quantities are used in making and repairing dykes. 
Osiers are mostly exported to Belgium, England, 
Germany, Norway and Sweden. The trades which 
use osiers as their raw material are usually located 
near the osier beds. Many hoop factories are 
therefore found to the north, south and east of the 
Biesbosch and in the Lopikerwaard, two districts 
containing many osier beds. There are also several 
of these factories at Sliedrecht, Papendrecht, 
Giessendam, Hardingveld, Ameide, Vianen and 
Werkendam. From October to May the hoops are 

adao: groen, unpeeled wood; during the summar 
they are made of white wood with the bark re- 
moved. The manufacture of hoops is often found 
in connection with basket-making. The output of 
this industry, which in some cases is ¢arried on by 
machinery, is disposed of mostly in the country 
itself. It is especially used in the cotton mills 
and by the herring-packers. The goods are also 
exported to Germany, Scotland and Ireland. 


SALE OF GRAPES AT FONTAINEBLEAU. — The 
annual auction sale of the grapes from the famous 
vinery of the “ Treille du Roi” at Fontainebleau, 
took place on October 12th last. The total weight 


1114 


of this year’s crop (which was below the average) 
was 1,050 kilogrammes (2,315 lbs.). The grapes, 
sold in forty-two lots of 25 kilogrammes each 
(55 Ibs.), realised 2,378 francs (£95 2s. 6d.), or at an 
average of 2°26 francs per kilogramme (nearly 104d. 
per lb.). The highest price obtained for a single 
lot was 120 francs (£4 16s. Od.), at the rate of 4:80 
francs per kilogramme (ls. 93d. per lb.), and: the 
lowest 27 francs (£1 1s. 8d.), or at the rate of 1:08 
francs per kilogramme (nearly 5d. per 1b.). 


COLD STORAGE OF GRAPES FOR TABLE. — 
L'industrie frigorifique, a French journal pub- 
lished in the interest of the cold-storage trade, 
states that experiments for preserving grapes for 
table use have been made during the last few years 
in Holland. A plan which has been adopted in 
one of the principal establishments in Amsterdam 
is said to be giving good results. It consists 
simply in inserting the ends of the stalks (cut 
purposely long) of each separate bunch of grapes 
in the neck of small glass phials which are filled 
with water. These are placed on wooden shelves 
in a cold chamber, kept at a temperature of 2° 
Centigrade (354° F.). In one experiment, where 
900 lbs. of “ Black Alicante” grapes were so 
treated, after three months it was found that 
the loss in weight did not exceed 1 per cent., 
and that the grape berries detached were in as 
good condition as those which remained on the 
bunches, Grapes treated in this way for four or 
five months can be exposed afterwards for several 
weeks in the ordinary temperature of shops and 
store-rooms and remain in perfect condition. 


MEETINGS FOR THE ENSUING WEEK. 


MONDAY, NOVEMBER 17...Chadwick Public Lectures, at the 
Institution of Civil Engineers, Great George-street, 
S.W., 8.15 p.m. Mr. W. A. Willis, “ House 

Drainage Law.” 
Marine Engineers, Institute of, 58, Romford-road, 
E.,8p.m. Mr. F. G. Butt, ‘‘ The Upper Amazon.” 


Engineers, Junior Institution of, at the Institution 
of Electrical Engineers, Victoria-embankment, 
W.C.,8p.m. 1. Annual General Meeting. 2. Mr. 
E. King, “The Institution.” 

British Architects, Royal Institute of, 9, Conduit- 
street, W., 8p.m. Mr. H. V. Lanchester, ‘‘ The 
New Wesleyan Hall.” 


Sanitary Engineers, Institute of, Caxton Hall, West- 
minster, S.W., 8 p.m. Mr. F. W. Cable, “The 
Sewering of Towns: Some Notes and Criticisms.” 


TUESDAY, NOVEMBER 18...Statistical Society, at the ROYAL 
SOCIETY OF ARTS, John-street, Adelphi, W.C., 
5 p.m. Mr. F. Wood, “The Course of ‘Real 
Wages’ in London, 1900-1912.” 

Illuminating Engineering Society, at the ROYAL 
SOCIETY OF ARTS, John-stteet, Adelphi, W.C., 
Sp.m. 1. Mr. L. Gaster (Secretary), Report on 
Progress during Vacation. 2% Mr. F. W. 
Goodenough, ‘‘The National Gas Exhibition.” 
3. Dr. J. Kerr, “The Fourth International Con- 
gress in School Hygiene.” 5. Messrs. J. S. Dow 
and V. H. Mackinney, ‘‘ Shadow Effects by Natural 
and Artificial Light,” 
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Civil Engineers, Institution of, Great George-street, 
S.W., 8 p.m. Discussion on Mr. F. E. Wentworth- 
Sheilds’ paper, ‘The Construction of the ‘ White 
Star’ Dock and Adjoining Quays at Southampton.” 

Chadwick Public Lectures, at the University of 
London, South Kensington, 8.W.,5 p.m. Sir George 
Newman, ‘‘ The Place of the Open School in Pre- 
ventive Medicine.” (Lecture ITI.) 

East India Association, 21, Cromwell-road, S.W., 
4p.m. Mr. J. D. Anderson, “The Vernaculars in 
Indian Universities,” 


WEDNESDAY, NOVEMBER 19...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Colonel Sir 
Thomas H. Holdich (Chairman of the Council), 
Opening Address of the 160th Session of the Society 
and presentation of Medals. 

British Academy, inthe Theatre, Burlington-gardens, 
W., 5 p.m. (Schweich Lectures on Biblical 
Archeology.) Professor F. C. Burkitt, “ Jewish 
and Christian Apocalypses.” (Lecture II.) 

Meteorological Society, at the Institution of. Civil 
Engineers, Great George-street, S.W., 7.30 p.m. 
1. Mr. W. H. Dines, “The Daily Temperature 
Range at Great Heights.” 2. Mr. H. Harries, 
“ Eddy Wind of Gibraltar.” 

Geological Society, Burlington House, W., 8 p.m. 

Microscopical Society, 20, Hanover-square, W., 
8p.m. 1. Mr. F. W. Chapman, ‘ Notes on the 
Shell Structure in the Genus Lingula, Recent and 
Fossil.” 2. Mr. J. C. Kershaw, ‘‘ Development of 
an Embiid.” 

United Service Institution, Whitehall, S.W., 3 p.in. 
Dr. V. Cornish, “The Panama Canal and its 
Strategic Importance.” 

Entomological Society, 11, 
8 p.m. 

Colonial Institute, Whitehall Rooms, Whitehall- 
place, S.W., 4p.m. Dr. M. Watson, “The Pre- 
vention of Malaria: its Relation to Agriculture.” 

Aéronautical Society, at the Royal United Service 
Institution, Whitehall, S.W., 8.30 p.m. Mr. R. 
Wallace, “The Right to Fly.” 

Concrete Institute, 296, Vauxhall Bridge-road, S.W., 
5.30 p.m. Mr. H. Kempton Dyson, “ Reinforced 
Concrete.” (Lecture II.) 


Chandos-street, W., 


THURSDAY, NOVEMBER 20...0phthalmic Opticians, Institute 
of, at the ROYAL SOCIETY oF ARTS, John-street, 
Adelphi, W.C., 8 p.m. 

Royal Society, Burlington House, W., 4.30 p.m. 

Linnean Society, Burlington House, W., 8 p.m. 

Chemical Society, Burlington House, W., 8.30 p.m. 
1. Messrs. H. B. Baker and L. H. Parker, ‘‘ The 
Interaction of Sodium Amalgam and Water,’ 
2, Mr. L. H. Parker, ‘‘The Action of Variously 
Treated Waters on Sodium Amalgam.” 3. Messrs. 
F. Tutinand W. J. 8. Naunton, “‘ Some Derivatives 
of Oleanol.” 4. Messrs. F. Francis and F. G. 
Willson, ‘‘Some Derivatives of Phorone.” (Part I.) 
5. Mr. W. H. Perkins, ‘‘ The Porosity of Iron.” 
6. Mr. S. H. Higgins, “The Bleaching Action of 
Hypochlorite Solutions.” 

Camera Club, 17, John-street, Adelphi, W.C., 8.30 p.m. 
Mr. J. Grande, ‘‘ Among the Alps.” 

Historical Society, 7, South-square, Gray’s Inn, 
W.C.,5 p.m. Rev. H. S. Cronin, ‘‘ Wycliffe and 
Canterbury Hall.” 

Mining and Metallurgy, Institution of, at the 
Geological Society, Burlington House, W., 8 p.m. 


FRIDAY, NOVEMBER 21...Engineers, Junior Institution of, 
39, Victoria-street, S.W., 8p.m. Mr. T. A. St. 
Johnston, ‘‘ Maintenance (Electrical).” 

Mechanical Engineers, Institution of, Storey’s-gate, 
Westminster, S.W., 8 p.m. Professor W. Ripper 
and Mr. G. W. Burley, ‘‘ Cutting Power of Lathe 
Turning Tools.” 
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CONTRIBUTIONS TO THE READING-ROOM. 


The Council have to acknowledge, with thanks to the Proprietors, the receipt of the 
following Transactions of Societies and other Periodicals. 


TRANSACTIONS, ETC. 


Aéronautical Society, Journal. 

African Society, Journal. 

American Academy of Arts and Sciences, Proceed- 
ings. 

American Chemical Society, Journal. 

American Institute of Architects, Journal. 

American Institute of Electrical Engineers, Trans- 
actions.. 

American Institute of Mining Engineers, Trans- 
actions. 

American Leather Chemists’ Association, Journal. 

American Philosophical Society, Proceedings and 
Transactions. - 

American Society of Civil Engineers, Transactions. 

American Society of Mechanical Engineers, 
Journal and Transactions. 

Architectural Association, Journal. 

Association of Hngineering Societies (American), 
Journal. 

Australasian Association for the Advancement of 
Science, Report. 

Australian Official Journal of Patents. 

Bagnéres-de-Bigorre, Société Ramond, Bulletin. 

Barrow and District Association of Engineers, 
Transactions. 

Bath and West of England Society, Journal. 

British Association for the Advancement of 
Science, Report. 

British Dental Association, Journal. 

British Fire Prevention Committee, Publications. 

Brussels, Ministére des Colonies, Bulletin de 
Colonisation comparée. 

, Société d’Etudes Coloniales, Bulletin. 

-, Travaux Publics de Belgique, Annales. 

Gunada, Royal Society, Prooseding and Trans- 
actions. 

Canadian Institute, Transactions. 

Canadian Patent Office, Record. 

Canadian Society of Civil Engineers, Transactions. 

Chartered Institute of Patent Agents, Trans- 
actions. 

Chemical Society, Journal. 

Chicago, Field Museum of Natural eee 
Publications. 

, Western Society of Engineers, Journal. 

Cleveland Institution of Engineers, Proceedings. 

Cold Storage and Ice Association, Proceedings. 

Concrete Institute, Transactions. 


Johannesburg, 


East India Association, Journal. 

Farmers’ Club, Journal. 

Franklin Institute, Journal. 

Geneva, Société des Arts, La Revue Polytechnique. 

Geological Society, Quarterly Journal. 

Glasgow, Royal Philosophical Society, Proceedings. 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Department of Agriculture for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Paleonto- 
logia Indica. 

——, Government of, “ Agricultural Ledger.” 

Indian Meteorological Department, Monthly 

- Weather Review. 

Institute of Bankers, Journal. 

Institute of Brewing, Journal. 

Institute of Chemistry, Proceedings. 

Institute of Metals, Journal. — 

Institution of Automobile Engineers, Proceedings. 

Institution of Civil Engineers, Minutes of Pro- 
ceedings, 

Institution of Civil Engineers of Ireland, Trans- 
actions. l 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in 
Scotland, Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Proceedings. 

Institution of Mining and Metallurgy, Transac- 
tions. 

Institution of Municipal and County Engineers, 

_ Proceedings. 

Institution of Naval Architects, Transactions. 

Iron and Steel Institute, Journal. 

Japan Society, Transactions and Proceedings. 

Chemical, Metallurgical 

Mining Society, Journal. 


and 


Junior Institution of Engineers, Record of Trans- 


actions. 
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of Science. 

Lima, Ministerio de Fomento, Boletin. 
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Journal of Gas Lighting. 
Journal of Horticulture. 
Lancet, 

Leather. 
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Journal d’Hygiéne. 

Journal of Department of Agriculture of Victoria. 
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Mercantile Guardian. 

Miller. 
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Musical Times. 

Oesterreichische Monatsschrift für den Orient. 
Paper Makers’ Monthly Journal. 
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Science Abstracts. 
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Abercorn, Duke of, K.G., C.B., obituary, 215 
Accident and invention, 1026 
Accidents, factory, 894 
Adams, W. R., dise., the British sea fisheries, 240 
Advertisement tax, letter, C. E. D. Black, 515 
Advertising, paper by Edmund Street and Lionel Jackson, 
247 ; letter, W. Coldstream, 297 
clubs, American, 821 
Aeronautics, Howard Lectures by Professor J. E. Petavel, 
D.Sc., F.R.S., 1065, 1082, 1100; syllabus, 518 
Aeroplane construction, absence of engineering science 
in, 451 
Agricultural implements in Japan, 803 
‘machinery, imports of, to Russia, 152 
progress in Western India, paper by Q. F. 
Keatinge, C.I.E., I.C.8., 267 
Agriculture, French colonial, 880 
——, international institute of, Rome, 323 
Airship, Boerner dirigible, 610 
Akerman, J. C., disc., advertising, 254 
Albert medal, presented to the Right Hon. Lord Strathcona 
and Mount Royal, G.C.M.G., G.C.V.O., LL.D., D.C.L., 
F.R.S., 6; list of awards, 427, 457; offered to H.M. 
King George V., 665; annual report, 782; presented to 
H.M. King George V. by H.R.H. the Duke of Connaught, 
839 
Alberta, development and resources of, 758 
Alcohol (industrial) for fuel, 386 
Alward, G. L., dise., the British sea fisheries, 241 
** Andania,” 992 
Anderson, Miss A., disc., the economic and hygienic vahie 
of good illumination, 318 
Anderson, John Andrew, J.P., obituary, 181 
Antiseptics and disinfectants, Cantor Lectures by David 
Sommerville, B.A., M D., M.R.C.P., D.P.H., 913, 927, 
945; syllabus, 576; letters, R. Le Neve Foster, D. 
Sommerville, 990 
Apear, Sir Apcar Alexander, K.C.S.I., obituary, 595 
Apples in the United States, 324 
Apprenticeship and the artistic crafts, 473 
Aqueduct, Los Angeles, 789 
Aqueducts of Ancient Rome, 987 
Arabia’s only railway, 499 
Argentina, cattle-breeding industry in, 919 
Armstrong, Tuomas, C.D., memouriai tu, 168 
Army contracts, 515 
Art classes in London, evening, 805 
——, Italian industrial, 242 
—— training, beginnings of, 554 
Artesian pressure, power from, 973 
Arts and crafts, 39, 128, 242, 366, 473, 554, 636, 710, 805, 
875, 938, 988, 1061 
——, L.C.C. Central School of, 1061 
Arundel, Sir Arundel T., K.C.S.1., disc., the oil-fields of 
Burma, 657; disc., irrigation works in India, 751, 752 
Askwith, Sir George Ranken, K.C.B., K.C., chair, political 
economy as a code of life, 27 
Asphalt-mining in Rhine valley, 976 
Assam, tea industry in, by M. Sadir, 1022 
Assuan barrage, 214 
Attar of roses in Bulgaria, 475 
Australia, Commonwealth capital, 151, 573 


Australia, fishing, 661 

, railways and uniform gauge, 386 

, State governorship, 385 

, trade, 150, 386 
Avebury, Lord, P.C., D.C.L., LL.D., F.R.S., obituary, 712 
Axles, tramway, 104 
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Bacon-curing in Argentina, 1113 

in Cheshire, 896 

Baden-Powell, Major B., letter, dictionaries of the English 
language, 1079 

Bahrein islands, trade of, 846 

Baig, Mirza Abbas Ali, C.S.I., disc., Kathiawar, 402 

Bailey, Frank, disc., the economic and hygienic value of 
good illumination, 316 ; paper, electric supply in London, 
539; silver medal awarded to, for his paper, 782 

Banana industry of Cuba, 1013 

Bananas, world’s production and consumption of, 472 

Bank, Commonwealth, 822 

Banks, agricultural credit, in Japan, 695 

Barges, motor, 105 

Barley experiments, Irish, 986 

growing in Ireland, 987 

Barnett, W. A., disc., co-partnership, 292 

Barytes in U.S.A., production of, 185 

Battleship, first oil-burning, 1109 

Bayley, Sir Steuart Colvin, G.C.S.I., C.I.E., vote of thanks 
to Chairman of Council, 19 

Beadle, Clayton, and Henry P. Stevens, M.A., Ph.D., 
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facture of paper, 347 
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for his paper, 783 

Beasts and birds at home, Juvenile Lectures by Cherry 
Kearton, notice, 47; report, 153, 187; annual report, 
782 

Bee culture in Mexico, 533 

Benedict, Ernest, M.Inst.C.E., disc., Delhi, the metropolis 
of India, 145 

Benton, Sir John, K.C.I.E., F.C.H., M.Inst.C.E., paper, 
irrigation works in India, 717; letter, do., 752; silver 
medal awarded to, for his paper, 783 

Beresford, J. S., C.I.E., M.Inst.C.E., disc., irrigation works 
in India, 750 

Berriman, Algernon E., presentation to, of medal for his 
paper on the efficiency of the aeroplane, 18 

Bhownaggree, Sir M. M., K.C.I.E., disc., Delhi, the metro- 
polis of India, 144; disc., Kathiawar, 405 

Bicycles, motor-cars, and motor-cycles in France, 792 

Birds and beasts at home, Juvenile Lectures by Cherry 
Kearton, notice, 47; report, 153, 187 ; annual report, 782 

Birdwood, Sir George, K.C.I.E., C.8.1.,M.D., LL.D., disc., 
Delhi, the metropolis of India, 142; disc., Kathiawar, 
402; disc., openings for educated women in Canada, 437 ; 
disc., the design and architectural treatment of the shop, 
590; disc., the oil-fields of Burma, 658; the drying up 
of the Indian opium revenue, 764; letters, do., 809, 1110 

Black, C. E. D., letter, an advertisement tax, 515 

Blanch, J. M., dise., advertising, 256 

Blasting for rapid tunnel-driving, 103 

operation at Genoa, 1014 
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Blind, education and employment of the, paper by Henry 
J. Wilson, 406 ° 

, national library for, 773 

Bolton. H., disc., the Science Museum, 608 

Bombay, economic conditions of, 823 

Bookbinding, Italian, 243 

trade, Leipzig, 1079 
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Guiana, forests of, 941 
, new industries in, 944 
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Cable working, direct, 535 
Cacao, Brazilian, 992 
Calcutta, port of, 759 
Calendar for session 1912-13, 5 
Calthorpe, Lord, K.C.B., obituary, 22 
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371, 793, 811, 881, 1049, 1065; annual report, 781 
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Charles R. Darling, A.R.C.Sc.I., F.I.C., 166, 202, 
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Chatley, Professor Herbert, B.Sc., technical education in 
China, 817 
Chemical industry (Russian), growth of, 960 
Chemists, employment of, in firms, 594 
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Ward, Bart, K.C.M.G., D.C.L., LL.D., 679 
‘* Combine ’’ management, textile, 422 
Commercial course at Budapest, 852 
Commissions, secret, 594 
COMMITTEES :— 
Colonial Section : meetings, 6, 1100 
Examinations : meeting, 881 
Indian Section : meeting, 764 * 
Commons, House of, extract from debate on Delhi, the 
metropolis of India, 147 
Concrete, waterproofed, 320 
(reinforced) for road-making, 790 
in bridges, 1110 
————_———— in mines, 677 
Conference, inter-colonial health, 1009 
Conversazione, notice, 665, 701; report, 
report, 786 
Cooke, Captain A. ©., disc., life-saving at sea, 632 
Cooper, Sir Richard Powell, Bart., D.L., obituary, 879 
Cooper-Key, Major A. McN., dise., the testing of safety 
explosives, 529 
Co-partnership, paper by Aneurin Williams, 278 
Coppard, G., disc., the British sea fisheries, 242 
Copper industry in Turkey, 709 
Corfield, Wilmot, letter, Delhi, the metropolis of India, 180 
Cornish, Dr. Vaughan, disc., the pictorial possibilities of 
work, 126 
Cottages (farm) in Victoria, 809 
Cotton, cloth, odd uses of, 1026 
dear, 957 
districts, 835 
Egyptian rain-grown, 245 
——— in Transcaucasia, 572 
spinning and weaving-mills in Bombay, 574 
———,, Sudan, 537 
, Turkish, 1064 
, world’s industry, 1912, 633 
Council, 1912-13, 1; report, 776; 1913-14, annual report, 
786; elected, 788; Colonel Sir Thomas Hungerford 
Holdich, R.E., K.C.M.G., K.C.I.E., C.B., Sc.D., elected 
chairman, 825 
Cox, Harold, paper, political economy as a code of life, 27 
Crace, J. D., letter, the use of white lead in painting, 503 
Craster, Major-General George Ayton, obituary, 43 
Cross, Charles Frederick, B.Sc., F.I.C., disc., the manu- 
facture of sugar from wood, 79; chair, new sources of 
supply for the manufacture of paper, 347 
Crowds, stresses on structures affected by movements 
of, 973 
Cunynghame, Sir Henry Hardinge, K.C.B., chair, the 
testing of safety oxnlosives, 420 


Currant industry, Greek, 1061 


D. 

Dale, Hylton B., letters, coal-gas as a fuel for domestic 
purposes, 921, 942 

Darby, Harold, A.M.Inst.C.E., letter, the pictorial possi- 
bilities of work, 180 

Darling, Charles R., A.R.C.Se.L., F.L.C., Cantor Lectures, 
methods of economising heat, 166, 202, 219; syllabus, 2 

Darwin, Horace, M.A., F.R.S., scientific instruments : 
their design and use in aeronautics, 793 

Date trade, Arabian, 955 

Davenport, Cyril, V.D., F.S.A., Cantor Lectures, the art of 
miniature painting, 811, 825, 839; syllabus, 299 

Davison, William Henry, M.A., F.S.A., chair, the British 
sea fisheries: their present condition and future pro- 
spects, 230 


763; annual 
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Decimal division of time, 597 

Deer forests of Scotland, 662 

Delhi, the metropolis of India, paper by Sir Bradford 
Leslie, K.C.I.E., 183; questions in House of Commons, 
147, 178; letters, Wilmot Corfield and A. E. Carey, 
M.Inst.C.E., 180; report of Delhi town-planning com- 
mittee, 830 ; letter, Sir Bradford Leslie, 856 

Denmark, thrift in, 324 

de Rustafjaell, R., the resources of Egypt, 854 

de Segundo, E. C., disc., new sources of supply for the 
manufacture of paper, 363 

Designs (textile), piracy of, 296 

de Worms, Baron, J.P., D.L., F.S.A., obituary, 81 

Dictionaries of the English language, by Frank H. Vizetelly, 
Litt.D., LL.D., 1049; letter,Major B. Baden-Powell, 1079 

Diesel, late Dr. Rudolph, 1046 

Doll-making in Germany, 834 

Dring, Sir William, K.C.I.E., obituary, 43 

Dubash Kader Sahib, Khan Bahadur D. K., obituary, 81 

Dunean, F. Martin, presentation to, of medal for his paper 
on the Marine Biological Association, and some account 
of the work it has accomplished, 18; disc., the British 
sea fisheries, 241 

Durand, Rt. Hon. Sir Henry Mortimer, G.C.M.G., K.C.S.I., 
K.C.1.E., vote of thanks to Chairman of Council, 19; 
disc., openings for educated women in Canada, 437 

Dyes (aniline) in Turkish rug-making, 211 

Dynamite in agriculture, 846 


E. 


Economising heat, methods of, Cantor Lectures by Charles 
R. Darling, A.R.C.Sc.I., F.I.C., 166, 202, 219 ; syllabus, 2 
Education (industrial) in Belgium, 258 
(technical) in China, by 
Chatley, B.Sc., 817 
Educational research, by C. W. Kimmins, M.A., D.Sc., 1045 
Egg co-operative societies, France, 805 
Eggs from Morocco, export of, 368 
Egypt in 1912, 908 
, resources of, by R. de Rustafjaell, 854 
, Toads and motors in, 109 
Electric clocks, letter, Gerald N. Brinjes, 1047 
—— locomotives, latest type of, 698 
for Giovi Incline, 1046 
opcration in dairies, 213 
power from the Aswan barrage, 697 
scheme, Western Australia, 502 
—-supply in London, paper by Frank Bailey, 
M.Inst.C.E., 539 
train-lighting system, Vickers’, 1047 
versus Steam locomotive working, 697 
Electricity, positive rays of, 771 
Embroidery, 807 
(hand) in Germany, 211 
Empire Notes, 150, 259, 385, 500, 572, 660, 756, 821, 877, 
939, 1009, 1077 
Engine, internal-combustion, 104 
„applied to railways, 1009 


Professor Herbert 


eee 


, “ Low ” coal, 104 
, marine oil, 214 
Engineer, 3,000th number of, 850 
Engineering Notes, 103, 213, 320, 451, 534, 609, 696, 789, 
850, 909, 972, 1046, 1108 
congress, international, 1915, 852 
, cost of, in connection with public works, 972 
Engraving, bank-note, 969 
Estate agency, Victoria Government, 940 
Ettles, Dr. W. J. M., disc., the economic and hygienic value 
of good illumination, 317 


EXAMINATIONS, ROYAL SOCIETY OF ARTS, 1913, notices, 
133, 519, 617, 775, 867, 913, 927, 961; history of, 505; 
time-table for 1914, 716; annual report, 784; report 
on, 1029 

Music, practical, 1912 and 1913, annual report, 785 ; 
1913, 793 

Viva voce in modern languages, notice, 599; annual 
report, 785 
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Examinations, Board of Education, 1062 
Exchanges, textile, 42 


EXHIBITIONS :— 


Aero at Olympia, 384 
Anti-earthquake construction, 714 
Arts and crafts, 39, 128 
Berne, 1914, 926 
Book and Graphic Arts, Leipzig, 109 
Brewers’, 1080 
Camberwell School of Arts and Crafts, 367 
“ Englishwoman’s,”’ 1048 
Ghent, 938, 988 
Handwork, at Whitechapel and Southampton Row, 555 
Home Arts and Industries, 711 
Ideal home, 1041, 1062, 1076 
Imperial, 1915, 1009 
Imperial services, Earl’s Court, 756 
International Building, Leipzig, 504; London, 570, 610, 
636 

International urban, Lyons, 810 
Trish Art, at Whitechapel, 699 
Motor-culture at Galanta, 792 
Motor (Olympia), 19 
National Gas, London, 19138, 792, 1040 
Packing, Paris, 389 
Road, 131 
School of Art Wood-carving, 366 
Spanish old masters, 809 
Women’s International Club, 474 

Exhibitions, value of, to manufacturers, 958 

Explosives in mines, by Sir Henry Cunynghame, K.C.B., 
969 


tee 


, the testing of safety, paper by Professor 
Vivian B. Lewes, F.I.C.. F.C.8., 521 


F. 


Factories, lighting of, 263 

Farmhouse, Tottenham Court Road, 1013 

Farms (ready-made) in New Brunswick, 150 

Fells, J. M., dise., political economy as a code of life, 39 

Fennel in France, cultivation of, 257 

Ferguson, John, C.M.G., obituary, 1063 

Ferry, petrol motor-car, 322 

Fertilisers (chemical) in Italy, 714 - 

c, world’s production and consump- 
tion of, 906 

Fig trade, Greek, 425 

Finance, annual report, 787 

Financial statement, 1912-13, 761 

Finlay, J. F., C.S.I., disc., Delhi, the metropolis of India, 
143 

Fish industry, Chilian, 536 

Fisheries (British Sea): their present condition and future 
prospects, paper by J. Travis Jenkins, D.Sc., Ph.D., 231 

, 919 

Flannelette question, 514 

Flax culture, 808 

—— production of world, 926 

——, treatments for, 423 

Fletcher, George, presentation to, of medal for his paper 
on technical education in Ireland, 18 

Fletcher, Keddey Ray, D.C.L., obituary, 556 

Flocks, rag, 1093 

Florence, Holy Saturday in, 985 

Flower trade on the Riviera, 22, 368, 847 

Flowers, restrictions on imports of Italian, to France, 896 

« Foie gras,” adulteration of, 108 

Food supply, world’s, 1010 

Forest products, the development of research work in 
timber and, paper, by E. Russell Burdon, M.A., 438; 
letter, Frank Tiffany, 474 7 

revenues in Russia, 760 

Forestry, Cambridge school of, 575, 896 

department, Canadian, 822 

Forests and landslips, 820 

Formosa, mineral resources of, 865 

Foster, R. Le Neve, Zetter, antiseptics and disinfectants, 990 

Fox (silver) farming in Prince Edward Island, 502 
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France, commerce of, 1048 

, depopulation of rural districts in, 1097 

Freezing process, foundation excavated by, 452 

Fremantle, Hon. Sir Charles W., K.C.B., annual meeting, 
788 

Fringe-knotting, 957 

Fruit, Australian, 758 

——- culture in Belgium, 454 

(preserved), Turkish, 837 

Fryer, Sir Frederic W. R., K.C.S.I., disc., the oil-fields of 
Burma, 656 : chair, irrigation works in India, 717 

Fuel, liquid, Cantor Lectures by Professor Vivian B. Lewes, 
F.1.C., F.C.S., 666, 690, 702; syllabus, 217 

—— problem, 975 

Fuller, Sir Bampfylde, K.C.S.I., disc., political economy as 
a code of life, 39 

Furs, imitation, 835 

Futures, dealingsin, 895 


G. 


Gait, E. A., I.C.S., C.I.E., presentation to, of medal for his 
paper on the Indian census of 1911, 18 

Galt, E., letters, coal-gas as a fuel for domestic purposes, 
959, 989 

Gas (coal) as a fuel for domestic purposes, Cantor Lectures 
by F. W. Goodenough, 881, 898; syllabus, 425; letters, 
Hylton B. Dale, E. E. Pither, and F. W. Goodenough, 
921-4, J. Forrest Brunton, M.Inst.C.E., Hylton B. Dale, 
J. W. E. Cole, M.B., F. W. Goodenough, 942-4, F. Galt, 
959, F. W. Goodenough, 974, F. Galt, 989 

(illuminating) from sewer sludge, 152 

Gas-engines, new method of cooling, by Professor Bertram 
Hopkinson, F.R.S., 867 

Gaster, Leon, paper, the economic and hygienic value of 
good illumination, 301; disc., electric supply in London, 
552, dise., the design and architectural treatment of 
the shop, 591 

Generators (direct-current), largest in world, 321 

Genoa, shipping and trade of, 849 

Geological congress, international, 940 

George V., H.M. King, Albert medal offered to, 665; 
presented to, by H.R.H. the Duke of Connaught, 839 

Germany, exportation óf machinery from, 420 

, home industries in, 513 

Gilbert, Reginald, obituary, 215 

Ginger, Chinese preserved, 210 

Glass, industry, Japanese, 597 

, Stained, for New York, 710 

Gold production in Australia, 1097 

Goodenough, F. W., disc., the economic and hygienic 
value of good illumination, 316; Cantor Lectures, coal-gas 
as a fuel for domestic purposes, 881, 898 ; syllabus, 425; 
letters, do., 923, 943, 974 

Goulden, T., disc., co-partnership, 291 

Grapes at Fontainebleau, sale of, 1113 

-, cold storage of, 1114 

Gray, Robert Kaye, M.I.E.E., chair, natural and synthetic 
rubber, 85; dise., life-saving at sea, 632; disc., New 
Zealand, 689 

Grey, the Right Hon. Earl, G.C.B., G.C.M.G., G.C.V.O., 
chair, openings for educated women in Canada, 430 

Grinling. Henry. obituary. 516 

Groom, Professor Percy, D.Sc., disc., the hardwood timbers 
of New South Wales, 66 

Grosvenor, Hon. Mrs. Norman, dise., openings for educated 
women in Canada, 435 

Gun licences in France, 108 


H. 


Hail, protection of crops from, 659 

——, insurance against, in the Balkans, 837 

Hair (human) industry in Italy, 145 

Hair-net industry of Germany, 21 

Hall, Edwin T., F.R.I.B.A., disce., the design and archi- 
tectural treatment of the shop, 590 

Hamilton, J. McLure, disc., the pictorial possibilities of 
work, 125 , 

Hamley, Edward, disc., the education and employment of 
the blind, 419 
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Hancock, Walter C., B.A., F.1.C., paper, the physica! 
properties of clays, 560; silver medal awarded to, for 
his paper, 782 

“ Hands across the seas,” 877 

Harbour projections and the travel of sand and shingle,1044 

Harris, Charles Thomas, obituary, 759 

Harvest in the U.S A., 896 

Harvester, Australian, 574 

Hat-making, felt, 895 

—— (straw) industry of Spain, 1048 

Havell, E. B., disc., Delhi, the metropolis of India, 144 

Hawaiian products, 615 

Heat, methods of economising, Cantor Lectures by Charles 
R. Darling, A.R.C.Se.1., F.I.C., 166, 202, 219; syllabus, 2 

Heath, Dudley, letter, the art of miniature painting, 851 ; 
art and crait furnishing at Olympia {Ideal Home 
Exhibition), 1041 

Heaton, Noel, B.Sc., F.C.8S., paper, the use of white lead in 
painting, 458; dise., physical properties of clays, 569 
letter, white lead in painting, 1095 

Hellenes, H.M. the King of, obituary, 477 

Hemp industry, United States, 552 

Russian, 774 

Henry, Augustine, disc., the development of research work 
in timber and forest products, 448 

Hetherington, J., disc., the adulteration of jams, 382 

Hill, Spencer, disc., co-partnership, 292 

Historical studies, international congress of, 44, 298, 517 

History (colonial) society for study of, 572 

Hoarding in India, 960 

Holdich, Colonel Sir Thomas, K.C.M.G., K.C.L.E., C.B., 
D.Sc., disc., Kathiawar, 405; annual meeting, 788; 
elected chairman of council, 825 

Holland, Professor Sir T. H., K.C.I.E., D.Sc., F.R.S., 
disc., the oil-fields of Burma, 657 

Honey. Richard, obituary, 836 

Honey, Russian, 634 

Hopkinson, Professor Bertram, F.R.S., a new method of 
cooling gas-engines, 867 

Horniman Museum, 699 

Horses, Census of, 149 

Horseshoes (rope) in Germany, 257 


HOWARD LECTURES :—Annual report, 782; “ Aeronautics,” 
by Professor J. E. Petavel, D.Sc., F.R.S., 1065, 1082, 
1100; syllabus, 518 


Howe, Professor G. W. Osborn, M.Sc., M.I.E.EH., presen- 
tation to, of medal for his paper on recent progress in 
radio-telegraphy, 18 , 

Hudson Bay Port and Route, 1077 

Humidity in mills, influences of, 957 

Hunter, Colonel J. M., C.S.I., disc., Kathiawar, 401 

Hurley, Lionel J., disc., the hardwood timbers of New 
South Wales, 67 

Hutchins, D. E., dise., the development of research work 
in timber and forest products, 447 

Hydro-electric plant, Martigny, 790 


I. 
Ice and land, detection of, 536 


lhumidation, economic and hygicnic valuc of good, paper 
by Leon Gaster, 301 

——, international commission, 971 

Index (ten-volume) to Journal, vols. LI.—LX., 
report, 786; notice, 881 

India, settlement of industrial disputes in, 879 

Indian North-eastern frontier, exploration of, 320 


annual 


INDIAN SECTION :— Meeting of committee, 764; annual 
report, 778; list of committee, 897 
ist Meeting :—‘‘ Delhi, the Metropolis of India,” by 
Sir Bradford Leslie, K.C.1.E., 133 
2nd Meeting :—“ Agricultural progress in Western 
India,” by Q. F. Keatinge, C.I.E., 1.C.8., 267 
3rd Meeting :—‘‘ Kathiawar,” by Sir William Lee- 
Warner, G.C.S.1., LL.D., 391 
4th Meeting :—* Karachi,” by J. Forrest Brunton, 
M.Inst.C.E., 477 
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INDIAN SECTION (continued) :— 
5th Meeting :—“ The oil-fields of Burma,” by N. G. 
E Cholmeley, C.8.I., 639 
6th Meeting :— Irrigation works in India,” by Sir 
John Benton, K.C.I.E., F.C.H., M.Inst.C.E., 717 


Inglis, Gordon, disc., the wool industry in the British 
dominions, 346 

Insect pests in France, destruction of, 756 

Institute of metals, 638 

Instruments, scientific : their design and use in aeronautics, 
by Horace Darwin, M.A., F.R.S., 793 

International intercourse, growth of (chairman’s address), 
by Lord Sanderson, G.C.B., K.C.M.G., 6 

Iron and steel consumption in Belgium, 517 

—— (wrought) v. steel, 213 

Ironworks, charcoal, by Henry B. Wheatley, D.C.L., 
F.S.A., 961, 977 

Irrigation works in India, paper by Sir John Benton, 
K.C.1.E., F.C.H., M.Inst.C.E., 717 

(Murrumbidgee) scheme, New South Wales, 873 

Italian industrial art, 242 

— paste at Nice, manufacture of, 320 

Italy, agricultural education in, 132 

——, foreign trade of, 791 

—, irrigation in, 258 ` 

——, reclamation of land in, 217 

, vintage in, 1912, 420 

Ivory (vegetable) in Peru, 388 


J. 

Jackson, Edward, M.Inst.C.E., disc., Karachi, 497 

Jackson, Lionel, Edmund Street and, paper, advertising, 
247 

Jade industry, Chinese, 364 

Jager, B. M., disc., the manufacture of sugar from wood, 80 

James, Sir H. Evan M., K.C.I.E., C.S.I., chair, Karachi, 477 

Jams, adulteration of, paper by Ernest Marriage, 371 

Japan, agricultural implements in, 803 

, commerce of, 1912, 637 

, mercantile marine in, 132 

Jenkins, Hon. John Greeley, disc., the wool industry in the 
British dominions, 347 

Jenkins, J. Travis, D.Sc., Ph.D., presentation to, of medal 
for his paper on the fisheries of Bengal, 18; paper, the 
British sea fisheries : their present condition and future 
prospects, 231 

Jhalawar, H.H. the Maharaja of, disc., agricultural progress 
in Western India, 276 

Johnson, Edward M., disc., the use of white lead in painting, 
471 

Johnson, Frank S., disc., the manufacture of sugar from 
wood, 80 

Journal, covers for, notice, 85 

, ten-volume index to, annual report, 786; notice, 


881 

Jute trade, Indian, 1078, 1113 

Juvenile lectures, wild birds and beasts at home, by 
Cherry Kearton, notice, 47; report, 153, 187; annual 
report, 782 


K. 


Karachi, paper by J. Forrest Brunton, M.Inst.C.E., 477; 
letters, M. de P. Webb and J. Forrest Brunton, 611-14 
Kathiawar, paper by Sir William Lee-Warner, G.C.S.I., 
LL.D., 391 

Kearton, Cherry, Juvenile Lectures, notice, 47; report, 153, 
187; annual report, 782 

Keatinge, G. F., C.I.E., I.C.8., paper, agricultural progress 
in Western India, 267 

Kinematograph (see “ Cinematograph ’’) 

King, G., disc., advertising, 255 

Knossos frescoes, 363 

Krohn, H. A., dise., the testing of safety explosives, 529 


L. 


Labour in textile industries, supply of, 179 
troubles, 1025 
Lac in the plains of India, cultivation of, 212 
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Lace and glove industries, Belgian, 960 

——, English hand-made, 473 

—— industry, Austrian hand-made, 216 

Lake Victoria (Australia) storage scheme, 1011 

Lamb, Sir John Cameron, C.B., C.M.G., chair, life-saving 
at sea, 617 

Lamington, Lord, G.C.M.G., G.C.1.E., disc., agricultural 
progress in Western India, 276; disc., Kathiawar, 400 

Lanchester, H. V., F.R.I.B.A., paper, the design and 
architectural treatment of the shop, 577; silver medal 
awarded to, for his paper, 782 

Lang, Sir Robert Hamilton, K.C.M.G., obituary, 453 

Lascelles-Scott, Wentworth, obituary, 924 

Law, Alexander, H., dise., electric supply in London, 552 

Law, Quebec marriage, 770 

Lawes and Gilbert centenary, 925 

Lawrence, H. S., I.C.S., disc., irrigation works in India, 749 

Lead (white), definition of, 836 

——— in painting, use of, paper by Noël Heaton, 
B.Sc., F.C.8S., 458; letter, J. D. Crace, 503; letters, 
Charles A. Line and Noél Heaton, 1094-5 

Leather industry in China, 132 

——— work, Italian, 243 

Lee-Warner, Sir William, G.C.S.1., disc., Delhi, the metro- 
polis of India, 145; Zetter, agricultural progress in 
Western India, 277; paper, Kathiawar, 391; notice of 
“ Premchand Roychand,”’ 698 

Leete, Joseph, obituary, 556 

Legg, W. A.. M.Inst.C.E., presentation to, of medal for his 
paper on irrigation in South Africa, 19 

Leggett, Major E. H. M., on British East Africa, 1023 

Leonic ware industry of Bavaria, 184 

Leslie, Sir Bradford, K.C.I.E., paper, Delhi, the metropolis 
of India, 133 ; disc., Karachi, 498 ; silver medal awarded 
to, for his paper, 782; letter, Delhi, 856 

Leslie, G. D:, R.A., disc., Delhi, the metropolis of India, 145 

Lewes, Professor Vivian B., F.1.C., F.C.S., paper, the 
testing of safety explosives, 521; Cantor Lectures, liquid 
fuel, 666, 690, 702; syllabus, 217 

Liberty, Sir Arthur Lasenby, chair, the design and archi- 
tectural treatment of the shop, 577 

Library, contributions to, 263, 838 

Licorice, Turkish, 424 

Lifeboats in 1912, 262 

Life-saving at sea, paper by Axel Welin, 619 

Light and illumination, 323 

Lighting-up device for locomotives, 534 

Line, Charles A., letter, use of white lead in painting, 1094 

Linseed as a farm crop, 984 

Lithography at Central School of Arts and Crafts, 556 

Lloyd, Captain Maurice B., disc., the testing of safety 
explosives, 529 

Locomotive construction in Italy, 925 

(electric), latest type of, 698 

, 2,400-ton direct current, 1109 

, internal combustion, 104, 973 

—— testing-plants, 972 

Locomotives, (articulated) for high speed, 321 

for Giovi incline, Genoa, 1046 

———, most powerful in world, 213 

Loetschberg tunnel, 909 

Longfellow, William Pitt Preble, obituary, 1027 

Loom, defects of, 296 

Looms, ancient, 808 

Lovell, R. Gouldburn, A.R.I.B.A., disc., the design and 
architectural treatment of the shop, 591 

Lucas, Edward W., F.1.C., F.C.S., disc., the adulteration of 
jams, 381 i 

Lumber, Canadian, 365 

Lumite, 851 

Lupton, Arnold, letter, Indian and Chinese opium trade, 
1110 

Luttman-Johnson, Henry, obituary, 43 

Lybian coast, harbour improvements on, 132 


4 + 


M. 
McCall, the Hon. Sir John, disc., New Zealand, 688 
McIntosh, J. G., disc., the use of white lead in painting, 471 
Machinery (textile), cheap, 835 
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Mackenzie, Hon. Sir Thomas, dise., the hardwood timbers 
of New South Wales, 67; chair, the wool industry in 
the British dominions, 327; disc., New Zealand, 688 

Maclaren, W. F. de Bois, disc., natural and synthetic 
rubber, 100 

Madagascar, commerce of, 759 

—_—————, tobacco in, 833 

Made-up goods, 836 

Majolica, Italian, 243 

Major, M. B. F., disc., political economy as a code of life, 38 

Mangrove bark industry, Mozambique, 976 

Manioc, 1064 

Manitoba and its resources, 573 

Manual instruction as an educational subject, 858 

Manufacture, complexities of, 836 

Map of the world, 1028 

Maple syrup and sugar in the United States, 592 

Marble (artificial) in Austria, 975 

Marriage, Ernest, paper, the adulteration of jams, 371 

Marsh, Mrs. Holyoake, disc., co-partnership, 292 

Mascord, G. W., disc., electric supply in London, 552 

Mathematical colloquium, Edinburgh, 773 

Matthey, George, F.R.S., obituary, 387 

Meat in France, consumption of, 976 

—, openings for Australian, in the U.S.A., 879 


MEDALS :— 

Albert, presented to the Right Hon. Lord Strathcona 
and Mount Royal, G.C.M.G., G.C.V.0., LL.D., D.C.L., 
F.R.S., 6; list of awards, 427, 457; offered to H.M. 
King George V., 665; annual report, 782; presented 
to H.M. King George V. by H.R.H. the Duke of 
Connaught, 839 

Society’s silver medals for papers read session 1911-12, 
presented, 18; 1912-13 awards (annual report), 782 


MEETINGS OF THE 159TH SESSION :— 


ANNUAL MEETING, notice, 715; report of meeting, 775 
COLONIAL SECTION (see ‘* Colonial ’’) 
INDIAN SECTION (see ‘‘ Indian ’’) 

———, ORDINARY :—Annual report, 776 


ist Meeting :—‘‘ The growth of international inter- 
course,” opening address by Lord Sanderson, G.C.B., 
K.C.M.G., 6 

2nd Meeting :—‘* Political Economy as a code of life,” 
by Harold Cox, 27 

3rd Meeting :—‘‘ The manufacture of sugar from wood, 


and its economic importance,” by A. Zimmermann, 68 

4th Meeting :—‘‘ Natural and synthetic rubber,” by 
F. Mollwo Perkin, Ph.D., F.1.C., 85 

5th Meeting :—‘‘ The pictorial possibilities of work,” 
by Joseph Pennell, 111 

6th Meeting :—‘‘ The British sea fisheries : their present 
condition and future prospects,” by J. Travis Jenkins, 
D.Sc., Ph.D., 230 

7th Meeting :—‘‘ Advertising,” by Edmund Street and 
Lionel Jackson, 247 

8th Meeting :—‘‘ Co-partnership,”” by Aneurin Williams, 


278 

9th Meeting :—‘‘ The economic and hygienic value of 
good illumination, by Leon Gaster, 301 

10th Meeting :—‘' New sources of gunniv for the many- 


facture of paper,” by Clayton Beadle and Henry 
P. Stevens, M.A., Ph.D., F.I.C., 347 

11th Meeting :—— The adulteration of jams,” by Ernest 
Marriage, 371 

12th Meeting :—‘‘ The education and employment of 
the blind,” by Henry J. Wilson, 405 

13th Meeting :—‘‘ The development of research work 
in timber and forest products,” by E. Russell Burdon, 
M.A., 438 

14th Meeting :—*“ The use of white lead in painting,” 
by Noël Heaton, B.Sc., F.C.S., 458 

15th Meeting :—“ The testing of safety explosives,” by 
Professor Vivian B. Lewes, F.I.C., F.C.S., 520 

16th Meeting :—“* Electric supply in London,” by Frank 
Bailey, M.Inst.C.E., 539 

17th Meeting :—‘‘ The physical properties of clays,” 

. by Walter C. Hancock, B.A., F.1.C., 559 
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MEETINGS OF THE 159TH SESSION (continued) :— 
18th Meeting :—‘‘ The design and architectural treat- 
ment of the shop,” by H. V. Lanchester, F.R.1.B.A., 
577 
19th Meeting :—‘‘ The Science Museum,” by F. G., 
Ogilvie, C.B., LL.D., 599 
20th Meeting :—“ Life-saving at sea,” by Axel Welin, 
617 
Meetings, manufacturers’, 1094 
Members, list of, notice, 85 
Metalwork, Messrs. Ramsden & Carr’s, 129 
Metcalfe, D. J., disc., the testing of safety explosives, 530 
Mica, Indian, 1091 
Milk (preserved) industry of New Zealand, 952 
Mill conditions, 1025 
—, first (Lombe’s), 1093 
Miller, Sir John O., K.C.S.I., presentation to, of medal for 
his paper on the Central Provinces, 19 
Millet, Manchurian, 294 
Mine, Tayeh iron, China, by Kimio Nishizawa, 1018 
Mineral springs, 151 
Mines and quarries, 1911, labour in, 298 
, explosives in, 969 
Miniature painting, art of, Cantor Lectures, by Cyril Daven- 
port, V.D., F.S.A., 811, 825, 839; letter, Dudley Heath, 
851 
Moleskin industry, Dutch, 852 
Molesworth, Sir Guilford L., K.C.1.E., letter, Delhi, the 
metropolis of India, 146 — 
Moloney, Sir Cornelius Alfred, K.C.M.G., obituary, 911 
Monaco, population of, 1098 
, preservation of prehistoric remains at, 824 
Montenegro, commerce of, 26 
Montreal, housing difficulty in, 893 
Moore, G. W., disc., the aduiteration of jams, 383 
Moore, the Hon. Sir Newton J., K.C.M.G., disc., the hard- 
wood timbers of New South Wales, 65 
Moore, R. A. Leslie, disc., the oil-fields of Burma, 658; 
disc., New Zealand, 689 
Mordey, W. M., disc., electric supply in London, 551 
Morel, E. D., presentation to, of medal for his paper on 
British rule in Nigeria, 18 
Morocco, farming operations in, 557 
Motor (bush) in Australia, 322 
fishing-boats in Norway, 912 
Moufflon-hunting in Corsica, 976 
Muir-Mackenzie, Sir John, K.C.S.L, 
progress in Western India, 275 
Muller, H. E., disc., natural and synthetic rubber, 102 
Munro-Ferguson, the Rt. Hon. R. C., M.P., disc., the 
hardwood timbers of New South Wales, 67 
Murrumbidgee irrigation scheme, New South Wales, 873 
Museum, British, 879 
————- of Natural History, Nice, 954 
, Science, 216; paper by I. G. Ogilvie, C.B., 
LL.D., 600 
, Victoria and Albert, 425, 880 
Museums, textile, 179 
Mushrooms in France, cultivation of, 760 ° 


disc., agricultural 


- N. 


Narcissus bulbs of Southern China, 864 
National competition, 875 
Naturalisation, imperial, 939 
Netherlands, home industries in, 517 
Neukoelin, harbour works at, 454 
Newfoundland, valuable minerals of, 294 
New South Wales coal resources, 502 
—, hardwood timbers of, paper by Professor 
W. H. Warren, LL.D., M.Inst.C.E., M.Am.Soc.C.E., 47 
————, Sydney harbour, 260 
, trade expansion, 661 
—— returns, 151 
New Zealand: an ideal place of residence, paper by the 
Right Hon. Sir Joseph George Ward, Bart., K.C.M.G., 
D.C.L., LL.D., 679 
— ——-——-, hydro-electric power in, 451 
trade, 941 


— 
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Nigeria, coal in Southern, 386 

——, railway development in, 1079 

, tin-mining areas in, 151 

Night work in textile trades, 1093 

Nishizawa, Kimio, the Tayeh iron mine, China, 1018 

Norman, Professor Henry Campbell, obituary, 595 

Norman, Sir Henry, M.P., chair, the pictorial possibilities 
of work, 111 

North London exhibition trust, award of prizes, 639 ; 
annual report, 783 

Nut industry of Smyrna, 22 


O. 
OBITUARY :— 


Annual report, 787 
Abercorn, Duke of, K.G., C.B., 215 
Anderson, John Andrew, J.P., 181 
Apcar,-Sir Apear Alexander, K.C.S.1., 595 
Avebury, Lord, P.C., D.C.L., LL.D., F.R.S., 712 
Calthorpe, Lord, K.C.B., 22 
Claudet, Arthur Crozier, 297 
Clayton, Captain John William, 614 
Cohen, Nathaniel Louis, 244 
Cooper, Sir Richard Powell, Bart., D.L., 879 
Craster, Major-General George Ayton, 43 
de Worms, Baron, J.P., D.L., F.S.A., 81 
Dring, Sir William, K.C.1.E., 43 
Dubash Kader Sahib, Khan Bahadur D.K., 81 
Ferguson, John, C.M.G., 1063 
Fletcher, Keddey Ray, D.C.L., 556 
Gilbert, Reginald, 215 
Grinling, Henry, 516 
Harris, Charles Thomas, 759 
Hellenes, H.M. the King of, 477 
Honey, Richard, 836 
Lang, Sir Robert Hamilton, K.C.M.G., 453 
Lascelles-Scott, Wentworth, 942 
Leete, Joseph, 556 
Longfellow, William Pitt Preble, 1027 
Luttman-Johnson, Henry, 43 
Matthey, George, F.R.S., 387 
Moloney, Sir Cornelius Alfred, K.C.M.G., 911 
Norman, Professor Henry Campbell, 595 
Orrock, James, R.I., 662 
Oulton, Alderman William, LL.D., 1011 
Pickett, Thomas Edward, M.D., 975 
Pocklington, Henry, 772 
Preece, Sir William H., K.C.B., F.R.S., 1111 
Rose, Sir Charles Day, Bart., M.P., 594 
Simmelkjoer, Sophus, 1096 
Solomon, Hon. Sir Richard, G.C.M.G., K.C.B., K.C.V.O., 
K.C., 1112 
Vambéry, Professor Arminius, C.V.O., 975 ` 
White, Sir William Henry, K.C.B., Sc.D., LL.D., D.Eng., 
F.R.S., 453 
Whitehead, Sir Charles, F.S.A., 81 
Young, Sir Frederick, K.C.M.G., 1112 
Odling, C. W., C.S.1., M.Inst.C.E., disc., irrigation works 
ein India, 751 
Officers of Royal Society of Arts, list of, 819 
Ogilvie, F. G., C.B., LL.D., paper, the Science Museum, 
600 ; silver medal awarded to, for his paper, 782 
Oil-fields of Burma, paper by N. G. Cholmeley, C.S.I., 639 
— from grape seeds, 663 
— fuel for ships, 452 
— (Lucca), false marking of, 992 
— (penguin) industry of Macquarie island, 127 
—, petroleum, in Siam, Rumania, and Mexico, 324 
— (olive), process for purifying, 637 
production in Italy, 664, 677 
Japan, 773 
trade, Spanish, 82, 926 
— seed and vegetable-oil trade, Marseilles, 925 
— v. coal in navigation, 910 
Ojen, Spanish, 1064 
Olive growing in France, premiums|for encouragement of, 
211 
harvest in Italy, 1912, 184 
Oman, our little war in, 937 


——. 
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Opium revenue (Indian), drying up of, by Sir George 
Birdwood, K.C.I.EB., C.8.1., LL.D., M.D., 764; letters, 
Sir George Birdwood, 809, 1110; Arnold Lupton, 1110 

Orange flowers at Vallauris, 976 

industry in the Azores, 773 

Oranges and lemons in Italy, 837 

———_—— Japanese navel, 960 

Ormandy, Dr. W. R., disc., physical properties of clays, 568 

Orrock, James, R.I., obituary, 662 

Oryzanin, 774 

Osier industry of the Netherlands, 1113 

Ostrich farming in New South Wales, 152 

Oulton, Alderman William, LL.D., obituary, 1011 

Owen Jones prizes, annual report, 783; list of awards, 
897; offer, 1015 > 

Oyster culture, German, 1063 


P. 
Paint drying, artificial, 1047 
Painting (miniature), the art of, Cantor Lectures by Cyril 
Davenport, V.D., F.S.A., 811, 825, 839; syllabus, 299 
, use of white lead in, paper by Noel Heaton, 
B.Sc., F.C.S., 458; letter, J. D. Crace, 503; letters, 
Charles A. Line and Noël Heaton, 1094-5 
Palm, G., disc., the manufacture of sugar from wood, 79 
Panama canal, economic effects of, by Professor Kirkaldy, 
1042 


———, engineering aspect of, in 1913, by William 
T. Taylor, Fellow Am.I.E.E., M.I.E.E., 993 

Papain, production and uses of, 956; letter, Sir Cavendish 
Boyle, K.C.M.G., 974; letter, Joseph Sturge, 990 

Paper, elephant grass as material for, 810 

snew sources of supply for the manufacture of, paper 

by Clayton Beadle and Henry P. Stevens, M.A., Ph.D., 

F.1.C., 347 

trade, Canadian pulp and, 553 

Papua and the Commonwealth, 878 

Paris, open spaces of, 663 

Parkin, Dr. G. R., C.M.G., disc., openings for educated 
women in Canada, 435 = 

Patents, textile, 295 

Paterson, C. C., disc., the economic and hygienic value of 
good illumination, 316 

Peace celebration (Anglo-American), 877 

river country, 822 

Pearl-divers, white men as, 758 

fisheries of Ceylon, 952 

Pearls (imitation), manufacture of, in France, 824 

Pearson, Hugh, letter, natural and synthetic rubber, 130 

Pennell, Joseph, paper, the pictorial possibilities of work, 
111; letter, 215; lithographs for the Uffizi gallery, 244 ; 
exhibition, Bradford, 536; silver medal awarded to, for 
his paper, 782 

Perey, Lord Algernon M.A., chair, the education and 
employment of the blind, 405 

Perfumery industry of Maritime Alps, 880 

Perkin, F. Mollwo, Ph.D., F.I.C., paper, natural and 
synthetic rubher, 86; silver medal awarded to, for his 
paper, 782 

Persia, British-Indian garrison in, 699 

Peru, colonisation of, 1090 

Petavel, Professor J. E., D.Sc., F.R.S., Howard Lectures on 
Aeronautics, 1065, 1082, 1100; syllabus, 518 

Pharmacists, post-graduate lectures for, 244 

Pibel, W. H., disc., the British sea fisheries, 240 

Pickett, Thomas Edward, M.D., obituary, 975 

Pike, L. G., dise., physical properties of clays, 569 

Pink, Sir Thomas, disc., the adulteration of jams, 383 

Pither, E. E., letter, coal-gas as a fuel for domestic purposes, 
923 

Plague in England, history of, 575 

Pium industry, Servia, 983 

Plunket, Lord, G.C.M.G., disc., New Zealand, 688 

Pocklington, Henry, obituary, 772 

Poincaré, Raymond, President of the French Republic, 
elected honorary life member, 786 

Political economy as a code of life, paper by Harold Cox, 27 

Pollen, Dr. John, C.I.E., letter, Delhi, the metropolis of 
India, 146 
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Port Mann, B.C., and San Francisco, 1078 ` 

Portuguese colonies, commerce of, 108 

Pottery manufacture in Northern Nigeria, 571 

Power transmission, transmarine, 611 

Prain, Lieut.-Colonel Sir David, C.M.G., C.LE., LL.D., 
F.R.S., chair, development of research work in timber and 
forest products, 438 

Preece, Sir William H , K.C.B., F.R.S., obetuary, 1111 

Preston, Sidney, C.I.E., disc., irrigation works in India, 748 

Prices, retail, in textile industries, 675 

Priestley, Neville, presentation to, of medal for his paper 
on Indian railways, 19 


PRIZES :— 

Coachbuilding, 151 

North London Exhibition Trust, award of prizes, 639 ; 
annual report, 783 

Owen Jones, annual report, 783; list of awards, 897; 
offer, 1015 

Society’s Fine Art, 1754-1847, notice of publication, 267 

Stock, offer, 1029 

Swiney, notices, 519, 853; annual report, 783 


Profit sharing (textile industries), 178 
“ Pure Textile ” laws, 515 ` 


Q. 
Quebec, timber resources of, 324 
marriage law, 770 
, mineral production of, 476 
Quebracho, red, 713 


R 


Radio-telegraphy, nature of electro-magnetic waves 
employed in, 971 
Raffia in France, 710 
Railway, Arabia’s only, 499 
, Canadian Pacific, 660 
, French Yunnan, 419 
gauge in Australia, diversity of, 851 
———— Kearney, high-speed, 1110 
(Midi) of France, electrification on, 789 
points, automatic, 790 
—_—__—— sleepers, Western Australian, 823 
——— to India and Afghanistan, 102 
———— travel, safety in, 1109 
, water, 973 
Railways, Australian ciectric and tube, 1078 
heavy permanent way, 104 
in Italy, electrification of, 298 
(Melbourne suburban), electrification of, 103 
Rainfall in France, 149 
Raisin industry, Valencia, 754 
Ramie, use of, 594 
Rayner, John, disc., political economy as a code of life, 38 
Reading-room, contributions to, 1115 
Rees, Sir J. D., M.P., K.C.I.E., C.V.O., chair, Delhi, the 
metropolis of India, 133 
Reeves, Hon. W. Pember, chair, the wool industry in the 
British dominions, 327. 
Refrigeration, third international congress of, 575 
Reid. the Right Hon. Sir George Houston, G.C.M.G., D.C.L., 
K.C., chair, the hardwood timbers of New South 
Wales, 47 
Reid, Walter F., F.C.S., disc., the manufacture of sugar 
from wood, 78; disc., natural and synthetic rubber, 101 ; 
disc., the use of white lead in painting, 470 
Repairing shor, new form of, 1046 
Rhodes scholars, 425 
Rice, Canadian black, 937 
—— -drying appliances at Vercelli, 852 
—— machines in Burma, 454 
—— warehouses in Japan, 1024 
Riddell, Sir George, disc., the design and architectural 
treatment of the shop, 592 
Ritchie, T. E., dise., the economic and hygienic value of 
good illumination, 317 
Road congress, international, 850 
—— surfaces, 609 


— 
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Roberts, H. A., M.A., presentation to, of medal for his 
paper on education in science as a preparation for 
industrial work, 18 

Robinson, R. A., disc., the adulteration of jams, 382 

Robinson, R. L., disc., the development of research work in 
timber and forest products, 448 

Robinson, Sir Thomas Bilbe, disc., the hardwood timbers 
of New South Wales, 66 

Rome, Briitsh school at, 573, 792 

————__—_—______—_—, scholarship, 912 

Ropeway, aerial passenger, 321 

Rose, Sir Charles Day, Bart., M.P., obituary, 594 

Rosenthal, James H., disc., electric supply in London, 551 

Roubaix, textile industry of, 517 

Royal commission, dcminions, 259 

Royal Institute of Public Health, annual congress of, 707 

Royal Society of Arts, history of, 154, 188; annual report, 
786; Lord Sanderson’s preface, 1015; notice of publica- 
tion, 1049 

————— list of officers of, 819 

Rubber (balata) industry of British Guiana, 318 

——-—, natural and synthetic, paper, by F. Mollwo Perkin, 
Ph.D., F.I.C., 86; letter, Hugh Pearson, 130 

, Peruvian, 448 

producing plant (plumeria rubra), 148 
production in Portuguese colonies, 152 
, synthetic, 83 

vine cultivation in the Bahamas, 554 

, world’s production and consumption, 475 

Rumania, commerce of, 824 

—, Government monopolies in, 298 

Russia, foreign capital in, 25 

, forest revenues in, 760 

, industrial statistics, 557 

, peasant industries of, 674, 1062 


S. 


Sadir, M., the tea industry in Assam, 1022 

Saffron industry, Spanish, 844 

St. Lawrence river, 150 

Salomonsen, E. L., disc., the British sea fisheries, 242 

Salt in Alsace-Lorraine, 185 

Central Germany, 678 

Italy, 210 

Russia, 837 

—— (rock) in British Columbia, 866 

Salvesen, Theodore E., presentation to, of medal for his 
paper on the whaling industry of to-day, 18 

Sand and shingle, harbour projections and their effect 
upon, 1044 

Sanderson, Lord, G.C.B., K.C.M.G., chairman’s address 
(growth of international intercourse), 6; disc., political 
economy as a code of life, 37 ; chair, the science museum, 
599; chair, New Zealand: an ideal place of residence, 
679; chair, annual general meeting, 775; preface to 
history of the Society, 1015 

Sauter, Professor G., disc., the pictorial possibilities of 
work, 126 

Schools, German wine and fruit-growing, 920 

Science Museum, paper by F. G. Ogilvie, C.B., LL.D., 600 

, our indebtedness to, 991 

Scotland, population of, 880 

Scott, Ernest Kilburn, Assoc.M.Inst.C.E., M.I.E.E., pre- 
sentation to, of medal for his paper on the manufacture 
of nitrates from the atmosphere, 18 

Scott-Moncrieff, Colonel Sir Colin, K.C.8.1., K.C.M.G., 
disc., irrigation works in India, 749 

Seals in Alaska, increase of, 298 

Sericulture in France, decline of, 454 

Sessional arrangements, 1912-13, 1; 1913-14, 1081 

Sewage in agriculture, utilisation of, 970 

Share-milking, 151 

Sheldrake, T. Swinborne, disc., advertising, 255 

Shoddy, ancient, 42 

, centenary of, 593 

Shop, the design and architectural treatment of the, paper 
by H. V. Lanchester, F.R.I.B.A., 577 

Shovel, electric, 790 
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Siam, ploughing in, 293 
Silk, French artificial, 324 
—, hop-bine, 514 
——, purity of, 894 
worm industry, Spanish, 926 
——, Syrian, 1048 
Simmelkjoer. Sophus, obituary, 1096 
Simpson, Professor W. J., C.M.G., M.D., disc., Delhi, the 
metropolis of India, 143 
Si-wan-ze,*the Christian settlement in Mongolia, 149 
Skyscrapers, American, 501 
Smith, J. Burley, disc., the development of research work 
in timber and forest products, 448 
Snail-shell industry of Malaysia, 866 
Soap-nut tree in Algeria, cultivation of, 128 
« Soie végétal,” 1092 
Solomon, Hon. Sir Richard, G.C.M.G., K.C.B., K.C.V.O., 
K.C., obituary, 1112 
Sommerville, David, B.A., M.D., M.R.C.P., D.P.H., 
Cantor Lectures, antiseptics and disinfectants, 913, 927, 
945; syllabus, 576; letter, 990 
South Africa, dry-farming in, 661 
railways and agriculture, 757 
Spanish antiques, 865 
Spindles, cotton, 807 
Spirit solvents in textile trade, 1092 
Sponge fisheries in British Honduras, 759 
Stacey, Samuel Lloyd, annual meeting, 789 
Stainsby, Henry, disc., the education and employment of 
the blind, 418 
Steel-making, electric, 910 
———— in Australia, 696 
Stevens, Dr. H. P., disc., natural and synthetic rubber, 101 
Stevens, Henry P., M.A., Ph.D., F.1.C., and Clayton 
Beadle, paper, new sources of supply for the manufacture 
of paper, 347 
Stiffening materials, 1026 i 
Stock prize, offer, 1029 
raising in Canada, 940 
Stokes, Alfred W., F.I.C., F.C.S., disc., the adulteration of 
jams, 383 
Strange, E. F., disc., the pictorial possibilities of work, 125 
Strathcona and Mount Royal, the Right Hon. Lord, 
G.C.M.G., G.O.V.0., LL.D., D.C.L., F.R.S., Albert 
medal presented to, 6 
Street, Edmund, and Lionel Jackson, paper, advertising, 247 
Stresses on structures, 973 
Sturge, Joseph, letter, production and uses of papain, 990 
Subway, new city, 534 
Subways (luggage) in Nord station, Paris, 910 
Sudan grass, 944 ae 
Sugar (beet), world’s production of, 597 
crop in France, 1028 
from wood, and its economie importance, paper by 
A. Zimmermann, 69 
—— industry, Zululand, 151 
—— (maple) in the United States, 592 
. Sullivan, E. J., disc., the pictorial possibilities of work, 126 
Sulphur mining in Texas, 475 
Summers, Dr. Thomas, M.Inst.C.E., letter, Karachi, 499; 
letter, irrigation works in India, 754 
~Sun-power plant in Egypt, 452 
Surveying, mechanical, 697 
Sweeper (street), motor vacuum, 535 
Swiney prize, notices, 519, 853; annual report, 783 
Swinton, Alan A. Campbell, M.Inst.C.&., chair, electric 
supply in London, 539 
Switzerland, wealth of, 263 
Sydney harbour, additions to, 1047 
—————--— bridge, 1108 
University, 502 
Sykes, Ella C., paper, openings for educated women in 
Canada, 430 


‘ 


T. 
Tanning methods in Northern Nigeria, 809 
—-—-—, hew material for, 714 
Tapper, W. C. P., dise., electric supply in London, 551, 598 
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Tariff, American, 42, 422, 1026 

Tasmania, Dominions royal commission and, 823 

Taylor, William T., Fellow Am.I.E.E., M.I.E.E., the 
engineering aspect of the Panama canal in 1913, 993 

Tea industry in Assam, by M. Sadir, 1022 

Teall, Dr. J. J. H., F.R.S., dise., the Science Museum, 608 

Technical scholarships, Indian state, 872 

Textile by-products, 179 

industries, development of the, 41, 178, 295, 421, 

513, 593, 675, 807, 835, 894, 957, 1025, 1092 

institute, 1025 

trade-marks, 295 

——, state of, 807 

Textiles and edibles, 514 

» printed, 806 

Textilose, 41 

Thermophone for measuring temperature in interior of a 
dam, 1109 

Thole, August, disc., Karachi, 496 

Thomas, Carmichael, chair, advertising, 247 

Thomas, Cecil, presentation to, of medal for his paper on 
gem engraving, 18 

Thorne, Dr. L. T., disc., the manufacture of sugar from 
wood, 79 

Tiffany, Frank, letter, timber and forest products, 474 

Tilden, Sir William A., F.R.S., disc., natural and synthetic 
rubber, 100 

Timber and forest products, the development of research 

_work in, paper by E. Russell Burdon, M.A., 438; letter, 

Frank Tiffany, 474 

industry, home, 658 

Timbers (hardwood) of New South Wales, Australia, 
paper by Professor W. H. Warren, LL.D., M.Inst.C.E., 
M.Am.Soc.C.E., 47 

Tin-plate industry of Southern Russia, 992 j 

Tobacco-growing in the Commonwealth, 1011 

————— industry, Netherlands, 127 

———__——_———-, Turkish, 1028 

———— in China, 1048 

~— Madagascar, 833 

Tomato seed-cake, 944 

Tonka beans, Venezuelan, 944 

Toronto, development of, 661 

Tortillas, Mexican, 184 7 

Town-planning in America, 263 

Toy-making industry, Nuremberg, 451 

Trade (foreign) in 1912, 216 

Trade-marks, textile, 295 

Transvaal, agriculture in, 1097 

Tree-planting societies in Norway, 1014 

Tripoli, Italian emigration to, 1048 

Truffles in Vaucluse, 82 

Trust (Anti-) legislation, 386 

Trustee (Public), offices of, 82; report of, 615 

Tube, Post Office, Electric, 1108 

» London, 911 

Tungsten in the United States, 244 

Tunnel, Channel, 1046 

, Manchester Ship Canal, 104 

, Mount Royal, Canada, 573, 1108 

———, under Rhine, 323 

, ventilation of New York railway, 321 

, Woolwich sub-aqueous, 104 

Turbine engines (geared) for marine work, 535 

——, large hydraulic, 973 

Turkey, exports of €talian goods to, 131 

Turkish literature, modern, 148 

Turner, Miss J. S., disc., openings for educated women in 
Canada, 486 

Turtles (green) in Lower California, 678 

Typewriters in China, increased use of, 184 
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